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From: Leonardo Inghilleri

Sent: Tuesday, February 02, 2016 8:50 AM

To: ACF-WCM

Cc: lakeinfo@lakelanier.org

Subject: [EXTERNAL] Comments regarding update of ACF Water Control Manual

Dear Colonel Chytka,

I am a new resident of Lake Lanier and I wish to thank you for all your efforts in preserving the beauty
and functionality of our wonderful lake. Having lived in the Atlanta area for the past 22 years, my family
has had many opportunities to enjoy the wonderful amenities of the lake for so long and we are now very
excited to be here permanently.

Through my LLA membership I was made aware of the planned changes to the ACF Water Control Manual
for Lake Lanier. I do realize that I am a few days late in submitting my comments as I missed the
deadline of January 30, 2016. However, I hope that you will still take into considerations my contribution,
provided in the spirit of collaboration and support of the Corp and of civic responsibility.

Based upon the information about the update of the manual I recently received, I would like to suggest
the following action:

1. Consider revising the navigation plan to minimize or prevent the impact the proposed plan will
have on Lake Lanier's water levels.

2. Develop a process to incorporate rigorous drought prediction that will trigger changes in reservoir
operations to preserve lake levels during drought. This is a great concern as I believe that
prevention and scientific methods are the best options to handle unforeseeable situations.

3. Revise the management practices of the reservoirs to retain maximum storage levels in the
reservoirs so that drought conditions will not have the adverse impact that was experienced in
December 2007. This is a great concern for all of us who have experienced that event and we
cringe at the idea of a 2006-2009 redux.

4. Modeling and planning for raising Lake Lanier's full pool level to a higher level, possibly 1073,
jointly with continuous efforts to prevent soil erosion.

Dear Colonel Chytka, I wish to thank you for your consideration and I wish you a successful 2016, full of
joy, health and success.

Respectfully submitted,

Leonardo Inghilleri

A

B

C

D

Viwtsrwi#xs#EGJ553#7#Pisrevhs#Mrklmppivm#

#

#

#

#

#

#

#

#

E1 Ew#wls{r#mr#Jmkyvi#91409#sj#xli#IMW/#xli#TEE#{syph#pmoip}#viwypx#mr#peoi#pizipw#ex#Peoi#Permiv#verkmrk#jvsq#efsyx#5#

xs#7#jx#ps{iv#xler#xlswi#jsv#xli#REE1#Xlex#gsrhmxmsr#{syph#fi#i|tigxih#xs#sggyv#piww#xler#5#tivgirx#sj#xli#he}w#

sziv#xli#irxmvi#qshipih#tivmsh#sj#vigsvh#+;6#}ievw,#hyvmrk#xli#{svwx#hvsyklx#gsrhmxmsrw#jsv#xlex#tivmsh1#Xli#

hmjjivirgiw#{syph#fi#exxvmfyxefpi#pevkip}#xs#mrgviewih#{exiv#wyttp}#{mxlhve{epw#jvsq#xli#peoi#ew#{ipp#ew#

mrgviewih#vipiewiw#jvsq#Fyjsvh#Heq#xs#qiix#jyxyvi#{exiv#wyttp}#hiqerhw#jsv#Qixvs#Experxe#ywivw#+m1i1/#Gsff/#

Jypxsr/#erh#HiOepf#gsyrxmiw#erh#xli#Gmx}#sj#Experxe,1#Mx#wlsyph#fi#rsxih#xlex#rezmkexmsr#mw#rsx#wyttsvxih#{lir#

hvsyklx#stivexmsrw#evi#mr#ijjigx1#

F1 YWEGI#vikypexmsrw#hs#rsx#epps{#ywi#sj#jsvigewxw#mr#viep0xmqi#tvsnigx#stivexmsrw1##Jsvigewxih#gsrhmxmsrw#qe}#fi#

ywih#jsv#tperrmrk#jyxyvi#stivexmsrw/#fyx#vipiewiw#{mpp#jspps{#xli#{exiv#gsrxvsp#stivexmsrw#tper#fewih#sr#

sfwivzih#gsrhmxmsrw#{mxlmr#xli#{exivwlih#xs#xli#i|xirx#tvegxmgefpi1#Xli#Hvsyklx#Gsrxmrkirg}#Tper#+HGT,#

wigxmsrw#6035#erh#6036#gsrxemrih#ew#er#i|lmfmx#mr#xli#[GQw#mr#ettirhm|#E#sj#xli#IMW#mrgpyhiw#hmwgywwmsr#sj#

hvsyklx#mhirxmjmgexmsr#erh#Rexmsrep#Mrxikvexih#Hvsyklx#Mrjsvqexmsr#W}wxiq#+RMHMW,1#Er#RMHMW#tmpsx#tvskveq#lew#

fiir#iwxefpmwlih#jsv#xli#EGJ#Vmziv#Fewmr#{mxl#xli#ksep#sj#hizipstmrk#e#vikmsrep#Hvsyklx#Ievp}#[evrmrk#

Mrjsvqexmsr#W}wxiq1#Xli#w}wxiq#{mpp#ywi#oi}#mrhmgexsvw#sj#hvsyklx#xs#qeoi#xmqip}#hvsyklx#jsvigewx1#YWEGI#mw#e#

gsrxvmfyxsv#erh#ywiv#sj#xli#RMHMW#tmpsx#tvsnigx#xsspw1#

G1 Yrhiv#xli#hvsyklx#stivexmsrw#tvszmwmsrw#mr#xli#TEE/#YWEGI#{syph#qsvi#tvsegxmzip}#qereki#{exiv#viwsyvgiw#mr#

xli#viwivzsmvw#ew#hvmiv#gsrhmxmsrw#iqivki#mr#xli#fewmr1#Mr#xli#ievp}#wxekiw#sj#hvsyklx#stivexmsrw/#xli#{exiv#

qerekiqirx#gsrwxvemrxw#sr#xli#tvsnigxw#{syph#fi#wyfxpi#erh#xli#ijjigxw#mr#xli#w}wxiq#fevip}#rsxmgiefpi1#

Stivexmsrw#{syph#figsqi#tvskviwwmzip}#qsvi#gsrwxvemrih#ew#hvsyklx#gsrhmxmsrw#figsqi#qsvi#wizivi1#

Gsrwivzmrk#wxsveki#mr#xlex#{e}#{syph#irefpi#xli#tvsnigxw#xs#gsrxmryi#qiixmrk#epp#eyxlsvm~ih#tvsnigx#tyvtswiw#

erh#riihw#mr#xli#fewmr#yrxmp#hvsyklx#gsrhmxmsrw#mqtvszi#erh#{syph#tvsqsxi#jewxiv#vigsziv}#sj#xli#viwivzsmvw1#

Gsqtevih#xs#xli#hvsyklx#stivexmsrw#mr#xli#REE/#xli#tvszmwmsrw#mr#xli#TEE#{syph#viwypx#mr#mqtvszih#gsrhmxmsrw#

mr#Peoi#Permiv#yrhiv#i|xviqi#hvsyklx#gsrhmxmsrw#wygl#ew#sggyvvih#mr#533;S533<1#

H1 Ew#wxexih#mr#wigxmsr#71414/#xli#Qewxiv#[GQ#ythexi#lew#fiir#gsrhygxih#xs#hixivqmri#ls{#xli#jihivep#tvsnigxw#

mr#xli#EGJ#Fewmr#wlsyph#fi#stivexih#jsv#xlimv#eyxlsvm~ih#tyvtswiw/#mr#pmklx#sj#gyvvirx#gsrhmxmsrw#erh#ettpmgefpi#

pe{w1#Vemwmrk#xli#xst#sj#xli#gsrwivzexmsr#tssp#ex#Peoi#Permiv#{syph#viuymvi#vieppsgexmrk#wxsveki#jvsq#xli#jpssh#

gsrxvsp#tssp#erh#{syph#ehzivwip}#ejjigx#xli#pizip#sj#jpssh#vmwo#qerekiqirx#tvszmhih#f}#xli#tvsnigx1#Sri#sj#xli#

wgviirmrk#gvmxivme#hiwgvmfih#mr#IMW#wigxmsr#41717#{ew#xs#qemrxemr#ex#piewx#xli#gyvvirx#pizip#sj#jpssh#vmwo#

qerekiqirx1#Eggsvhmrkp}/#vemwmrk#xli#gsrwivzexmsr#tssp#ex#Peoi#Permiv#f}#5#jx#{syph#rsx#qiix#xlmw#gvmxivmsr#erh#

{ew#rsx#gevvmih#jsv{evh1#

#

ACF220

ACF EIS for Master Water Control Manual Updates C-847



A

B

Viwtsrwi#xs#EGJ554#8#Gspyqfyw#Fero#erh#Xvywx#

#

#

#

#

#

#

#

#

#

#

#

#

#

E1 E#rshi#jsv#Gspyqfyw/#Kisvkme/#{ew#mrgpyhih#mr#xli#LIG0ViwWmq#qship#+wii#Jmkyvi#5#sj#ettirhm|#I,#erh#LIG08U#

qship#+Wii#Jmkyvi#514#sj#ettirhm|#O,#sj#xli#hvejx#IMW1#Xli#eyxlsvm~ih#tyvtswiw#sj#xli#jihivep#EGJ#w}wxiq#hs#rsx#

<?5=F67 3 DA75<8<5 6<C75E<G7 E@ >77E 8=@H E3C97ED 3E $@=F>4FDN ,@?7E;7=7DDM 20"$%OD >@67==<?9 @8 xli#TEE#sziv#

xli#;60}iev#l}hvspskmg#tivmsh#sj#vigsvh#mrhmgexi#xlex#e#hemp}#eziveki#jps{#sj#4/683#gjw#ex#Gspyqfyw#{syph#fi#

eglmizih#sr#=7#tivgirx#sj#xli#he}w#jsv#xli#TEE#gsqtevih#xs#=8#tivgirx#yrhiv#xli#REE#+vijiv#xs#wigxmsr#

9141415161=,1#1#Jps{w#ex#Gspyqfyw#jsv#xli#zevmsyw#epxivrexmzi#gsrwmhivih#evi#hmwgywwih#mr#wigxmsr#914141516#sj#xli#

hvejx#IMW#erh#{exiv#uyepmx}#mw#hmwgywwih#mr#zevmsyw#tsvxmsrw#sj#wigxmsr#91415#sj#xli#hvejx#IMW1#

#

#

#

#

#

#

F1 Xli#eyxlsvm~ih#tyvtswiw#sj#xli#jihivep#EGJ#w}wxiq#hs#rsx#mrgpyhi#e#wtigmjmg#hmvigxmzi#xs#qiix#jps{#xevkixw#ex#

Gspyqfyw/#Kisvkme1#Jps{w#ex#Gspyqfyw#jsv#xli#zevmsyw#epxivrexmziw#gsrwmhivih#evi#hmwgywwih#mr#wigxmsr#914141516#

sj#xli#hvejx#IMW#erh#{exiv#uyepmx}#mw#hmwgywwih#mr#zevmsyw#tsvxmsrw#sj#wigxmsr#91415#sj#xli#hvejx#IMW1#Ew#hiwgvmfih#mr#

wigxmsr#9141415161=#sj#xli#IMW/#qship#viwypxw#sziv#xli#;60}iev#l}hvspskmg#tivmsh#sj#vigsvh#mrhmgexi#xlex#e#hemp}#

eziveki#jps{#sj#4/683#gjw#ex#Gspyqfyw#{syph#fi#eglmizih#sr#=7#tivgirx#sj#xli#he}w#jsv#xli#TEE#gsqtevih#xs#=8#

tivgirx#jsv#xli#REE#+vijpigxmrk#gyvvirx#stivexmsrw,1#

#

#

#

#

#

#

#

#

#

ACF221

ACF EIS for Master Water Control Manual Updates C-848



C

Viwtsrwi#xs#EGJ554#8#Gspyqfyw#Fero#erh#Xvywx#

#

#

#

#

#

#

#

#

#

#

#

G1 Wii#viwtsrwi#xs#EGJ434#

ACF221

ACF EIS for Master Water Control Manual Updates C-849



1

From: Burns, Steven

Sent: Friday, January 29, 2016 4:49 PM

To: ACF-WCM

Cc: Billy Houston

Subject: [EXTERNAL] Comments of Tri Rivers . ACF WCM DEIS

Attachments: Comments of Tri Rivers . 1-29-2016.pdf

On behalf of Executive Director Billy Houston, please find attached the comments of Tri Rivers Waterway Development
Association concerning the Draft Environmental Impact Statement for a proposed Water Control Manual for the
Apalachicola-Chattahoochee-Flint River Basin.

I would greatly appreciate an acknowledgment of the timely receipt of the attached comments. Thank you in advance
for that and for the Corps’ consideration of these comments.

Sincerely,
Steven Burns

Steven A. Burns, Partner, Balch & Bingham LLP
1901 Sixth Avenue North • Suite 1500 • Birmingham, AL 35203-4642

CONFIDENTIALITY: This email and any attachments may be confidential and/or privileged and are therefore protected against
copying, use, disclosure or distribution. If you are not the intended recipient, please notify us immediately by replying to the sender and
double deleting this copy and the reply from your system.

Responses to ACF222 - Tri-Rivers

ACF222

ACF EIS for Master Water Control Manual Updates C-850



“Promoting the Effective Development, Utilization and Maintenance of the Apalachicola-Chattahoochee-Flint Inland Waterway and River System”

ACF Water Control Manual and Draft Environmental Impact Statement:

Summary of Tri Rivers Comments

January 29, 2015

1. The Corps Should Establish Flow Targets of 1,350 cfs Daily and 1,850 cfs Weekly at
Columbus, Georgia, and 2,000 cfs Daily at Columbia, Alabama. .......................................3

a. Flow Targets Are Necessary for Equitable Distribution of Project Benefits................................... 3

b. Downstream Communities Depend on Sufficient Flows................................................................. 4

c. A Broad Range of Stakeholders Has Supported Flow Targets. ....................................................... 6

d. The Corps’ Operations Can Produce an Unnecessary “Artificial Drought.”................................... 8

e. The Corps’ Action Zones Keep Upstream Reservoirs at Elevations That Are Higher Than
Needed for Water Supply at the Expense of Downstream Flows. ................................................. 10

2. The Corps Is Authorized to Provide Flow Support for the Middle and Lower
Chattahoochee. .......................................................................................................................12

a. The Eleventh Circuit’s Opinion Shows that Project Purposes Are Defined Broadly and
Include Flow Support for the Middle and Lower Chattahoochee River........................................ 12

b. Navigation Remains an Authorized Project Purpose..................................................................... 18

c. Congress Did Not Intend Operations That Favor One Region Over Another. .............................. 20

3. The Corps Should Enhance Its Consideration of Alternatives That Assume Channel
Maintenance. ..........................................................................................................................20

a. The Corps Has Failed to Request Adequate Funds For Navigation Maintenance......................... 21

b. The Past Failure to Obtain Florida DEP’s Approval Is No Longer Relevant. ............................... 21

c. If the Corps Abandons Navigation, State Water Quality Requirements Govern........................... 22

4. Flaws in the NEPA Analysis..................................................................................................23

a. The Corps Has Failed to Consider A Reasonable Alternative to the Proposed Action. ................ 23

b. The Corps Has Failed to Consider the Full Effect of Major Federal Actions................................ 23

c. The Corps Has Failed to Adequately Consider Socioeconomic Effects........................................ 25

5. The Corps’ Efforts to Support Recreational Uses in the Middle Chattahoochee
River Are Appreciated and Should Continue. ....................................................................26

List of Attachments......................................................................................................................28
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630 East Broad Street, Eufaula, Alabama 36027

334-688-1000 / 334-695-1878

“Promoting the Effective Development, Utilization and Maintenance of the Apalachicola-Chattahoochee-Flint Inland Waterway and River System”

January 29, 2016

VIA E-MAIL TO ACF-WCM@USACE.ARMY.MIL

Colonel Jon J. Chytka

Commander, Mobile District

U.S. Army Corps of Engineers

ATTN: PD-EI (ACF-DEIS)

P.O. Box 2288, Mobile, AL 36628

Re: Apalachicola-Chattahoochee-Flint River Basin:

Comments on Water Control Manual and Draft Environmental Impact Statement

Dear Colonel Chytka:

This letter provides the comments of Tri Rivers Waterway Development Association (Tri Rivers)

regarding the Draft Environmental Impact Statement (DEIS) for a new Water Control Manual

for the Apalachicola-Chattahoochee-Flint (ACF) River Basin. We are grateful to the U.S. Army

Corps of Engineers (Corps) for this opportunity to provide our views.

About Tri Rivers

Tri Rivers comprises individuals, businesses, nonprofits, and local governments located along

the ACF River System in Alabama, Florida, and Georgia. Tri Rivers’ members share a common

desire to enhance and utilize the ACF River System to improve the quality of life in our region.

Members of Tri Rivers include Bainbridge/Decatur Economic Development Council, Barbour

County (AL) Commission, the Center for Water Resource Economics of Troy University, Clay
County (GA) Economic Development Authority, the City of Columbus, Columbus Water Works,

Dothan Chamber of Commerce, the City of Eufaula, Friends of Lake Eufaula, Greater Columbus

Chamber of Commerce, Houston County (AL) Commission, Lake Seminole Association, the

City of Phenix City, Phenix City Chamber of Commerce, Quitman County (GA) Commission,

Russell County (AL) Commission, Uptown Columbus, Alabama Power Company, Georgia-

Pacific Corporation, Southern Nuclear Operating Company, W.C. Bradley Company, and

WestRock. Major industrial facilities associated with Tri Rivers’ members include the Mahrt

ACF222
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Responses to ACF222 - Tri-Rivers

A. Whatever purported agreements were made between the governors of the states of Alabama, Georgia, and

Florida in 2003 were never approved by the United States Congress; therefore, USACE has no authority to

operate for these flow targets. The stated daily and weekly average flow targets at Columbus, Georgia, are

established in the Federal Energy Regulatory Commission (FERC) license for Georgia Power Company projects

downstream of West Point Lake (refer to section 6.1.1.2.1). Each of the FERC target flows include an important

qualifier, e.g., “a daily average target minimum flow of 1,350 cfs, or inflow, whichever is less” (emphasis added).

Model results over the 73-year hydrologic period of record indicate that a daily average flow of 1,350 cfs at

Columbus would be achieved on 94 percent of the days for the PAA compared to 95 percent under the NAA

(refer to section 6.1.1.2.3.9). The Alabama Office of Water Resources and the Southern Nuclear Operating

Company have identified a daily average flow need of 2,000 cfs at Columbia, Alabama, to support continued

operation of the Farley Nuclear Plant. Model results indicate that the daily average flow need at Columbia would

be met 95 percent of the days over the period of record compared to 96 percent under the NAA.

The authorized purposes of the federal ACF system do not include a specific directive to meet flow targets at

Columbus, Georgia. Daily and weekly average flow targets at Columbus, are established in the 2004 Federal

Energy Regulatory Commission (FERC) license for Georgia Power Company projects downstream of West Point

Lake (refer to section 6.1.1.2.1). Each of the FERC target flows include an important qualifier, e.g., “a daily

average target minimum flow of 1,350 cfs, or inflow, whichever is less” (emphasis added). Model results over the

73-year hydrologic period of record indicate that a daily average daily flow of 1,350 cfs at Columbus would be

achieved on 94 percent of the days for the PAA compared to 95 percent under the NAA (refer to section

6.1.1.2.3.9).

B. USACE proposed and evaluated water management measures and alternatives that balance across all authorized

project purposes.

ACF222
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C. Operating ACF Basin projects specifically to meet water supply needs of Alabama agriculture has not been

authorized by Congress. As in past years during low-flow conditions, water users can notify USACE of their

needs directly. When conditions allow an on balance with meeting other project purposes, USACE will work with

water users to address extraordinary conditions (e.g., special releases) to assist with public health and safety

issues throughout the basin.
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D. The authorized purposes of the federal ACF system do not include a specific directive to meet flow targets at

Columbus, Georgia.

Any purported agreements made between the governors of the states of Alabama, Georgia, and Florida in 2003

have never been approved by the U.S. Congress; therefore, USACE has no authority to operate to support those

agreements.
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E. The Apalachicola River flow requirements described in Table 5.4-3 in section 5 of the EIS were developed

through years of consultation with USFWS. There are provisions that provide opportunities to refill the federal

storage reservoirs on the Chattahoochee River during periods when flow requirement can be met by Flint River

flows. Refill of the reservoirs is a critical component of managing the system to fulfill authorized project

purposes under various hydrologic conditions. During the refill period, USACE continues to manage releases

from its reservoirs to fulfill authorized purposes. Drought operations occurred from October 01, 2007, to May

31, 2009, and normal operations resumed June 1, 2009. During the time period of June 20–August 20, 2009,

normal generation operation occurred at West Point and Walter F. George. Both reservoirs were in Action Zone

1. Lake Lanier, however, was in Action Zone 4, the lowest zone. The three storage reservoirs are operated in a

balanced manner. Since Lake Lanier was in an action zone lower than the other two reservoirs, the Buford

project was operated to refill it to Action Zone 1. The West Point Dam average daily discharge for months June,

July, and August 2009 was 1,605 cfs, 1,460 cfs, and 1,520 cfs, respectively. Consequently, the average daily

release from West Point Dam exceeded the desired Columbus flow.
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F. The rationale for the revised action zones included in the PAA is presented in section 4.1.2.2.2.2 of the EIS. The

action zones included in the PAA achieve a more equitable balance between action zone sizing based on the

project’s watershed size and the proportionately balanced drawdown among the projects when operating in

Zone 1. As the action zones were refined, they were generally revised upward in the winter months at Lake

Lanier and at West Point Lake and downward in the summer months at Walter F. George Lake. The revised

action zones achieve the objectives of putting the greater burden of the system demands on the lower two

reservoirs when in the upper action zones and on Lake Lanier when the system reaches drought operations.
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G. At West Point Dam, a small generating unit provides a continuous release of about 675 cfs. That flow provides

low-flow augmentation to benefit water quality and public health in accordance with the project’s authorizing

document. If flow needs downstream of West Point Dam have increased over time, that does not imply an

authorization or obligation for USACE to operate West Point to meet some greater flow need. Paragraph 114a of

the West Point DM V general design memorandum states:

“An analysis of water quality and quantity needs for West Point Georgia, area is contained in a letter

report prepared by the U.S. Public Health Service dated 5 January 1965. As a basis for their report in

intensive sampling program was conducted during 1964 along with independent economic study area.

Water use requirements were computed for years 196 and 2015. Projected waste load, deoxygenation

and recreation rates, and critical dissolved oxygen concentrations were also estimated. These studies

substantiate the need for a continuous discharge of not less than 670 cfs with an initial dissolved oxygen

concentration of not less than 4.0 ppm. The small generation unit provides a minimum continuous off-

peak of 675 cfs.”

Additionally, paragraph 114b states:

“The Public Health Service report concluded that: Additional flow above the planned continuous base

flow 675 cfs does not seem to be justified in terms of flow regulation for water quality control; the

skimmer weir is satisfactory as a means of providing adequate dissolved oxygen concentrations through

the high level drawoff discharges; and that if low level drawoff is permitted some means of reaeration of

the deoxygenated discharge would be required.”
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H. The difficulties associated with operating and maintaining the ACF Basin project for navigation are well

documented in section 2.1.1.2.4.3 of the draft EIS. The original design of the project documented that a

discharge from Jim Woodruff Lock and Dam of 9,300 cfs together with dredging would provide a 9-ft channel. By

the mid-1980s, the required discharge with dredging to provide a 9-ft channel was estimated to be 11,000 cfs.

By 1995, the predredging flow requirement to provide a 9-ft navigation channel had increased to 16,000 cfs.

Today, the predredging flow requirement for a 9-ft channel exceeds 20,000 cfs.

The PAA provides an opportunity for navigation to occur in the January through May timeframe each year. Given

the physical and regulatory constraints on the ACF system, this opportunity is limited.

Navigation is one of several project purposes for which Congress authorized the ACF Basin project, and USACE

considers it along with the other authorized purposes when making operational decisions.
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I. USACE agrees with this statement and strives to balance all authorized purposes throughout the basin in

compliance with all applicable laws and regulations.

J. The difficulties associated with operating and maintaining the ACF Basin project for navigation are well

documented in section 2.1.1.2.4.3 of the EIS. The purpose of the EIS is to support the update of the water

control plans and manuals for the ACF Basin, as directed by Secretary of the Army Pete Geren on January 30,

2008. Specifically, the purpose and need for the federal action is to determine how the federal projects in the

ACF Basin should be operated for their authorized purposes, in light of current conditions and applicable laws,

and to implement those operations through updated water control plans and manuals. Development of a

navigation maintenance plan for dredging the Apalachicola River does not fall within the scope of the Master

WCM update process as directed by the Secretary of the Army. Because navigation is one of the congressionally

authorized purposes in the ACF Basin, however, USACE considered it in making operational decisions regarding

water management. It is anticipated that little or no dredging of the navigation channel in the Apalachicola River

will be possible in the immediate future. Accordingly, USACE has explored several options to provide the most

reliable navigation season possible within the constraints of water availability and a lack of dredging. USACE

used updated channel survey data, collected during 2009, for the Apalachicola River in developing management

measures for navigation. The PAA includes actions that, when supported by ACF Basin hydrologic conditions, will

increase the availability of a navigable 7-ft channel in the Apalachicola River for a portion of the year (January–

April/May) by making additional releases. Augmenting flows at other times of the year would jeopardize the ACF

Basin projects’ abilities to fulfill other authorized project purposes.
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K. USACE budget requests have complied with Administration guidance regarding low-use commercial waterways.
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L. USACE has attempted to obtain water quality certification for the ACF Basin for over a decade, but Florida

Department of Environmental Protection has denied USACE’s request. Therefore, USACE has deferred dredging

on the Apalachicola River reach of the ACF Basin.

M. USACE explored several options to provide the most reliable navigation season possible within the constraints of

water availability and a lack of dredging. USACE used updated channel survey data collected during 2009 for the

Apalachicola River in developing management measures for navigation. The PAA includes actions that, when

supported by ACF Basin hydrologic conditions, will increase the availability of a navigable 7-ft channel in the

Apalachicola River for a portion of the year (January–April/May) by making additional releases. Augmenting

flows at other times of the year would jeopardize the ACF Basin projects’ abilities to fulfill other authorized

project purposes.

Navigation remains an authorized purpose of the ACF project, and USACE operates the system to balance all

authorized purposes. At this time, USACE is not pursuing its discretionary authority pursuant to §§ 404(t) and

511(a).
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N. Whatever purported agreements were made between the governors of the states of Alabama, Georgia, and

Florida in 2003 were never approved by the United States Congress; therefore, USACE has no authority to

operate for these flow targets. The stated daily and weekly average flow targets at Columbus, Georgia, are

established in the Federal Energy Regulatory Commission (FERC) license for Georgia Power Company projects

downstream of West Point Lake (refer to section 6.1.1.2.1). Each of the FERC target flows include an important

qualifier, e.g., “a daily average target minimum flow of 1,350 cfs, or inflow, whichever is less” (emphasis added).

Model results over the 73-year hydrologic period of record indicate that a daily average flow of 1,350 cfs at

Columbus would be achieved on 94 percent of the days for the PAA compared to 95 percent under the NAA

(refer to section 6.1.1.2.3.9). The Alabama Office of Water Resources and the Southern Nuclear Operating

Company have identified a daily average flow need of 2,000 cfs at Columbia, Alabama, to support continued

operation of the Farley Nuclear Plant. Model results indicate that the daily average flow need at Columbia would

be met 95 percent of the days over the period of record compared to 96 percent under the NAA.

O. USACE does not prioritize project purposes. Instead, USACE has evaluated and proposed water management

measures and alternatives that balance operations across all authorized project purposes throughout the basin

while considering Georgia’s water supply storage request, as directed by the 11th Circuit Court of Appeals.

Council on Environmental Quality (CEQ) regulations for implementing the National Environmental Policy Act

(NEPA) require consideration of the No Action Alternative (NAA) (40 CFR section 1502.14). In the CEQ's

memorandum of March 23, 1981, Forty Most Asked Questions Concerning CEQ's National Environmental Policy

Act Regulations, question no. 3 addresses how the NAA is defined depending on the nature of the specific

federal action. The response to question no. 3 states, in part:

The first situation might involve an action … where ongoing programs initiated under existing legislation

and regulations will continue, even as new plans are developed. In these cases, “no action” is “no

change” from the current management direction or level of management intensity. To construct an

alternative that is based on no management at all would be a useless academic exercise. Therefore, the

“no action” alternative may be thought of in terms of continuing with the present course of action until

that action is changed.

Consequently, for purposes of the Master WCM update process, the NAA reflects current reservoir operations

as they have evolved over time in response to laws, regulations, policy, and new technical information. Basing

the NAA for the ACF Basin on a pre-NEPA 1958 WCM or on a predam condition to assess the effects of

alternative WCM update plans would neither accurately reflect current baseline operations nor be consistent

with “no action” as defined in the referenced CEQ memorandum.
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P. Language has been added to section 2.6.8 of the EIS to discuss the disparity of incomes throughout the ACF

Basin.

The PAA includes operations to ensure a predictable minimum navigable channel in the Apalachicola River for a

continuous period that is sufficient for navigation use. Under the PAA, as shown in section 6.5.2 of the draft EIS,

a 7-ft channel is available 42.5 percent of the time compared to 20.5 percent of the time under the NAA (current

operation). USACE does not prioritize project purposes but strives to operate ACF Basin projects in a balanced

manner to fulfill all authorized purposes. USACE does not operate for flow targets for the middle Chattahoochee

River.
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Q. Comment noted.
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From: SJO

Sent: Sunday, January 31, 2016 7:31 PM

To: ACF-WCM

Cc: riverkeeper@apalachicolariverkeeper.org

Subject: [EXTERNAL] Apalachicola Bay

Dear Corp Members,

" The health, productivity, and sustainability of the Apalachicola River and Bay are critical to the
economy and cultural heritage of Florida and the entire Gulf Coast. We are asking you to give the
same fair and equal consideration to fish and wildlife conservation in the Apalachicola River
ecosystem as you do the other authorized purposes of the ACF river system.

" It is imperative when you rewrite your manual it manages the flow of freshwater needed to maintain
the extraordinary richness and productivity of the Apalachicola River, Floodplain, and Bay
ecosystem.

Thank you for your time in considering our position.

Chris and Joani Chase

A

B

Response to ACF223 – Chris and Joani Chase

A. The PAA includes fish and wildlife conservation operations throughout the basin (e.g., the reservoir fish spawn

operations, minimum flow provisions in the Apalachicola River, and fish passage at Jim Woodruff Lock and Dam).

Section 5 of the EIS provides additional information on the PAA. The EIS considered and disclosed the expected

impacts that the PAA could have on fish and wildlife resources in the Apalachicola River and Bay (or elsewhere in

the system). If expected impacts to significant resources would be adverse as a result of revised operations,

USACE must consider potential measures to mitigate those effects. The analysis presented in section 6 of the EIS

indicates that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the

Bay, compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no anticipated incremental effect would be

expected on fish and wildlife resources in the bay.

B. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.
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From: John Neiman

Sent: Friday, January 29, 2016 7:06 PM

To: ACF-WCM

Cc: Atkins, Brian

Subject: [EXTERNAL] PD-EI (ACF-DEIS) State of Alabama Comments on ACF Draft EIS and WCM

(1 of 2)

Attachments: State of Alabama ACF DEIS comments.pdf; State of Alabama ACF Exhibit A & Exhibit

A-1-A-20.pdf

To Whom It May Concern: Please find attached Alabama is submitting these comments on the
draft ACF EIS and WCM. Because our attempt to send all three of our documents was bounced
back as exceeding the Corps’ email size limit, we are sending these documents in multiple
emails. This first email includes Alabama’s comments and Exhibit A, along with Exhibits A-1
through A-20. Exhibits B through T will follow in additional emails.

JOHN NEIMAN
Appellate Group Chair

Maynard Cooper Appellate Practice
1901 Sixth Ave. N. Suite 2400
Birmingham, AL 35203

Confidentiality Notice - The information contained in this e-mail and any attachments to it is intended only for
the named recipient and may be legally privileged and include confidential information. If you are not the
intended recipient, be aware that any disclosure, distribution or copying of this e-mail or its attachments is
prohibited. If you have received this e-mail in error, please notify the sender immediately of that fact by return
e-mail and permanently delete the e-mail and any attachments to it. Thank you.

Response to ACF224 - Alabama Office of Water Resources

[Exhibit A is presented here. Due to size Exhibits B through T are not presented. Copies of Exhibits B through T will be

provided upon request by emailing ACF-WCM@usace.army.mil.]
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OFFICE OF THE GOVERNOR

ROBERT BENTLEY

GOVERNOR

401 Adams ' Suite 580 ' P.O. Box 5690 ' Montgomery, Alabama 36103-5690 ' (334) 242-5100

ALABAMA DEPARTMENT OF ECONOMIC

AND COMMUNITY AFFAIRS

JIM BYARD, JR.
DIRECTOR

STATE OF ALABAMA

A

Response to ACF224 - Alabama Office of Water Resources

A. USACE considered and addressed all comments submitted by the State of Alabama, Alabama state agencies,

and other Alabama stakeholders in developing alternatives, including the PAA.
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yjgp!kv!jgnf-!kp!kpxcnkfcvkpi!c!ugetgv!ugvvngogpv! kpxqnxkpi!vjg!Eqtru!cpf!Igqtikc-!

h\Uh h\Y PM; fYei]fYX h\Y =cfdg hc cVhU]b =cb[fYggtg UddfcjU` cZ U dfcdqugf!

cnnqecvkqp!qh!352-111!cetg.hggv!cv!Ncmg!Ncpkgt!hqt!Igqtikc!ycvgt!uwrrn{/!Ugg!UgHRE-!

625!H/4f!cv!2435/!Fgurkvg!vjku!twnkpi-!vjg!Eqtru!jcu!dtwujgf!cukfg!vjgug!eqpegtpu!

cb h\Y h\Ycfm h\Uh rqrgtcvkqpu!qt!korcevu!cv!Ncmg!Ncpkgt!cnqpgs Xc bch [cjYfb h\Y

YUC! UbU`mg]g+ ?l\+ = Uh 06 &/-./ MhcW_XU`Y GYac'+ ; aYac h\Y =cfdgt AYbYfU`

Eqwpugn! kuuwgf! kp! 3123! enckou! vjcv! vq! fgvgtokpg! yjgvjgt! c! fktgev.ykvjftcycn!

cnnqecvkqp! coqwpvu! vq! oclqt! qrgtcvkqpcn! ejcpig! qt! ugtkqwun{! chhgevu! rtqlgev!

rwtrqugu-!vjg!Eqtru!owuv!eqpukfYf h\Y U``cWUh]cbtg ]adUWh cb vjg!CEH!u{uvgo!cu!c!

yjqng/! Ugg! kf/! cv!49.4;/! Cu! Cncdcoc! rtgxkqwun{! jcu! gzrnckpgf! kp! kvu!CEH! ueqrkpi!

eqoogpvu-!vjg!Eqtru!jcf!pqv!dtgg|gf!rcuv!vjg!kpswkt{!kp!vjcv!yc{!dghqtg-!cpf!vjg!

PM;tg d`U]b `Ub[iU[Y k]`` bch U``ck h\Y =cfdg! vq! fq! uq! pqy/! Ugg! Gzj/! F! cv! 21!

)Cncdcoc! CEH! Ueqrkpi! Eqoogpvu*/! Vjg! ghUhihYtg hYfag gdYU_ cZ h\Y dfc^YWh) bch
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!

vjg! u{uvgo/! Vjg! Cev! fYei]fYg Wcb[fYgg]cbU` Uih\cf]nUh]cb ]Z U acX]Z]WUh]cb rcZ U

tgugtxqkt! rtqlgevs kci`X rgYf]cig`m UZZYWh h\Y difdcgYg Zcf k\]W\! vjg! rtqlgev! ycu!

Uih\cf]nYX + + + cf kci`X ]bjc`jY aU^cf ghfiWhifU` cf cdYfUh]cbU` W\Ub[Yg+s 10 O+M+=+

©4;1d)g*! )gorjcuku! cffgf*/! Vjwu-! cu! vjg! F/E/! Ektewkv! tgeqipk|gf-! kv! ku! yjgp! c!

tgcnnqecvkqp!qh! uvqtcig! hqt!ykvjftcycnu! kpxqnxgu!oclqt! qrgtcvkqpcn! ejcpigu! cv! vjg!

rtqlgev! kp!swguvkqp-!qt!chhgevu!vjg!rwtrqugu!qh!vjcv!rctvkewnct!rtqlgev-! vjcv!vjg!Cev!

tgswktgu! vjg! Eqtru! vq! uggm! eqpitguukqpcn! crrtqxcn/! Kp! nkijv! qh! vjg! eqpukfgtcvkqpu!

X]gWiggYX UVcjY) h\Y J;;tg U``cWUh]cb cZ X]fYWh k]h\XfUkU`g ]bjc`jYg aU^cf

qrgtcvkqpcn!ejcpig!cv!vjg!Dwhqtf!Rtqlgev!cpf!ugtkqwun{!chhgevu!kvu!rwtrqugu/!!

!

D/ ?IF <00ZS EJRFDT.ykvjftcycn! cnnqecvkqp! yqwnf! kpxqnxg! oclqt!

qrgtcvkqpcn! ejcpig! cpf! ugtkqwun{! chhgev! rtqlgev! rwtrqugu! hqt! vjg!

CEH!u{uvgo!cu!c!yjqng/!

!

?jYb ]Z h\Y PM; U``ckYX h\Y =cfdg hc `cc_ dUgh h\Y X]fYWh k]h\XfUkU`gt

ghhgevu!cv!Dwhqtf-!vjg!RCC!uvknn!yqwnf!tgswktg!eqpitguukqpcn!crrtqxcn-!hqt!kv!gpvcknu!

oclqt! qrgtcvkqpcn! ejcpig! cpf! ugtkqwun{! chhgevu! rtqlgev! rwtrqugu! vjtqwijqwv! vjg!

u{uvgo/! Cuuwokpi! vjch h\Y XfUZh P=Gtg dfc^YWhYX 1-+1$ fYhifb fUhY Zcf FUb]Yf

fktgev! ykvjftcycnu! ku! pqv! wptgcnkuvkecnn{! jkijqcp! cuuworvkqp! vjcv-! cu! gzrnckpgf!

dgnqy-!ku!fwdkqwuqh\Y =cfdgt XckbghfYUa dfc^YWhg k]`` \UjY 65+01 a[X `Ygg hc kcf_

ykvj/!Vjg!cppwcn!gswkxcngpv!uvqtcig!urceg!cuuqekcvgf!ykvj!vjg!;9/45!oif!tgfwevkqp-!

21;-;59!cetg.hggv-!yqwnf!eqttgurqpf!ykvj!47&!qh!vjg!Yguv!Rqkpv!eqpugtxcvkqp!rqqn!

cpf! 56&! qh! vjg! Ycnvgt! H/! Igqtig! eqpugtxcvkqp! rqqn/! Ugg! Gzj/! C.4! cv! 2/! Vjqug!

xqnwogu-!kp!vwtp-!ceeqwpv!hqt!crrtqzkocvgn{!6! hggv!qh!Y`YjUh]cb ]b h\Y PYgh Jc]bhtg

26.Zcch WcbgYfjUh]cb dcc` UbX 0 ZYYh cZ Y`YjUh]cb ]b PU`hYf @+ AYcf[Ytg 3.hqqv!

eqpugtxcvkqp!rqqn/!Ugg!kf/!cv!3/!Vjg!Eqtru!gkvjgt!yqwnf!jcxg!vq!cnnqy!gngxcvkqpu!kp!

vjqug!vyq!ncmgu!vq!iq!fqyp!d{!vjqug!coqwpvu!qt!ocmg!hgygt!tgngcugu!fqypuvtgco/!

Gkvjgt!yc{-!vjg!cnvgtcvkqpu!yknn!kpxqnxg!oclqt!qrgtcvkqpcn!ejcpig/!

Hcf WUb h\Y =cfdg kf]hY cZZ h\Y k]h\XfUkU`gt YZZYWhg cb gmghYa.ykfg!

j{ftqrqygt/!Gxgp!cuuwokpi!vjg!51/5&!tgvwtp!tcvg-!fktgev!ykvjftcycnu!qh!276!oif!

yqwnf! tgfweg! u{uvgo.ykfg! j{ftqrqygt! igpgtcvkqp! d{! c! uwduvcpvkcn! coqwpv/! Cu!

pqvgf! cdqxg! kp! vjg! eqorctkuqp! qh! Cnvgtpcvkxg! 8J! cpf! Cnvgtpcvkxg! 8D-! cxgtcig!

cppwcn!igpgtcvkqp!cv!Dwhqtf!yqwnf!ftqr!d{!25/18&-!htqo!24;-284!oyj!vq!22;-6;4!

oyj/!Ogcpyjkng-!cxgtcig!cppwcn!Yguv!Rqkpv!igpgtcvkqp!yqwnf!ftqr!d{!4/27&-!htqo!

292-328! oyj! vq! 286-5;2! oyj/! Cxgtcig! cppwcn! igpgtcvkqp!cv! Y/H/! Igqtig! yqwnf!

ftqr!d{!2/49&-!htqo!583-993!oyj!vq!577-488!oyj/!Vjg!vqvcn!cxgtcig!cppwcn!nquu!cv!

vjgug!rtqlgevu!yqwnf!coqwpv!vq!42-922!oyj/!Ugg!Gzj/!C.3!cv!3.4/!Vjg!ftchv!YEO!

cpf! GKU! ecppqv! ycvgt! fqyp! vjgug! ejcpigu! d{! eqorctkpi! vjgo! vq! vjg! ciitgicvg!

rqygt! igpgtcvkqp! kp! vjg! gpvktg! CEH! u{uvgo/! Ceeqtfkpi! vq! vjg! tguwnvu! htqo!

Cnvgtpcvkxg! 8D-! hceknkvkgu! cv! Dwhqtf-! Yguv! Rqkpv-! cpf! Y/H/! Igqtig! vtcfkvkqpcnn{!

rtqfweg! crrtqzkocvgn{! 8;4-111! oyj! qh! igpgtcvkqp! cppwcnn{/! Kf/! cv! 4/! Cnnqykpi!

Igqtikc!276!oif!kp!fktgev!ykvjftcycnu-!cpf!fgetgcukpi!vqvcn!igpgtcvkqp!d{!42-922!

oyj!cppwcnn{-! ku!vcpvcoqwpv!vq!vwtpkpi!qhh!j{ftqrqygt!igpgtcvkqp!cv!vjgug!vjtgg!

B

Response to ACF224 - Alabama Office of Water Resources

B. USACE’s legal opinion (Stockdale 2012) determined that the Agency has the authority under the River and

Harbor Act of 1946 and the Water Supply Act of 1958 to accommodate Georgia’s water supply storage request

without causing a major operational change. The 2012 legal opinion is available on the USACE Web site.
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!

rtqlgevu!hqt!oqtg!vjcp!vyq!yggmu!gcej!{gct/!Ugg!kf/!Hnkrrkpi!vjg!uykvej!kp!vjcv!yc{!

fYei]fYg aU^cf cdYfUh]cbU` W\Ub[Y h\Uh gYf]cig`m UZZYWhg h\YgY dfc^YWhgt \mXfcdckYf

rwtrqugu/!

!

E/ Vjg!ftchv!YEO!wpfgtuvcvgu! vjg! coqwpv! kv! ku! cnnqecvkpi! hqt! fktgev!

ykvjftcycnu/!!

!

Yjkng!c!276!oif!cnnqecvkqp!yqwnf!dg! nctig! gpqwij!vq! tgswktg!eqpitguukqpcn!

crrtqxcn!wpfgt! vjg!YUC! hqt!cnn! vjg!tgcuqpu!ikxgp!cdqxg-! vjg!ftchv!YEO!cevwcnn{!

U``ckg Zcf YjYb acfY X]fYWh k]h\XfUkU`g Vm AYcf[]U+ N\Y J;;tg YZZYWhg cb dfc^YWh

qrgtcvkqpu!cpf!rwtrqugu!vjwu!yknn!dg!gxgp!oqtg!rtqpqwpegf-!cpf!vjg!pggf!vq!qdvckp!

eqpitguukqpcn!crrtqxcn!yknn!dg!cnn!vjg!oqtg!korgtcvkxg/!

2/! Dcugnkpg! qh! cwvjqtk|gf! ykvjftcycnu/! Cu! cp! kpkvkcn! ocvvgt-! vjg! ftchv!

YEO! ghhgevkxgn{! cnnqecvgu! cp! cffkvkqpcn! 21! oif! qh! Ncpkgt! uvqtcig! hqt! fktgev!

ykvjftcycnu! dgecwug! kv! qxgtuvcvgu-! d{! 21! oif-! vjg! coqwpv! qh! fktgev! ykvjftcycnu!

vjcv! ewttgpvn{! ctg! cwvjqtk|gf! htqo! vjg! Dwhqtf! Rtqlgev/! Vjg! qpn{! ewttgpvn{!

cwvjqtk|gf!ykvjftcycnu!ctkug!htqo!tgnqecvkqp!eqpvtcevu!ykvj!vjg!ekvkgu!qh!Dwhqtf!cpf!

Ickpguxknng=! vjg!Hkhvj!Cogpfogpv!cwvjqtk|gu! vjqug! eqpvtcevu!cu! eqorgpucvkqp! hqt!

h\Y Z`ccX]b[ cZ h\YgY W]h]Ygt `UbXg Xif]b[ FUb]Yftg WcbghfiWh]cb+ N\Y XfUZh P=G UbX

GKU! cuugtv! vjcv! vjgug! eqpvtcevu!cwvjqtk|g! 31!oif! kp!ykvjftcycnu-! dwv! vjg! eqttgev!

coqwpv! ku! 21! oif/! Vjg! Dwhqtf! eqpvtcev! cwvjqtk|gu! Dwhqtf! vq! ykvjftcy! pq! oqtg!

vjcp! 3! oif! htqo! vjg! ncmg-! cpf! vjg! Ickpguxknng! eqpvtcev! cwvjqtk|gu! Ickpguxknng! vq!

ykvjftcy!pq!oqtg!vjcp!9!oif/!Ugg!Gzj/!E!cv!25!p/56-!26!)3123!Uvqemfcng!Ogoq*=!Kp!

tg!OFN.2935!Vtk.Uvcvg!Ycvgt!Tkijvu!Nkvki/-!755!H/4f!2271-!227;!'!pp/6.7!)22vj!Ekt/!

3122*/!Vjg!ftchv!GKU!cpf!YEO!fqwdng!vjcv!hkiwtg!vq!31!oif!qp!vjg!vjgqt{!vjcv!vjg!

Ickpguxknng!tgnqecvkqp!eqpvtcev!cnnqygf!kv!vq!ykvjftcy!29!oif!kh!kv!tgvwtpgf!21!oif/!

Ugg! FGKU! 6.9! vdn/! 6/2.3=! FGKU! 2.;! '! p/3=! FGKU! 3.88! '! p/2/! Dwv! vjg! Ickpguxknng!

eqpvtceh) Vm ]hg hYfag) U``ckYX h\Y W]hm hc rfYacjYs cb`m 5 a[X+ Ugg! Gzj/! G!

)Ickpguxknng!cpf!Dwhqtf!eqpvtcevu*=!FGKU!3.88!p/2!Kv!fkf!pqv!cnnqy!vjg!ekv{!vq!tgoqxg!

Ub UXX]h]cbU` .- a[X) YgdYW]U``m ]b `][\h cZ h\Y =cfdgt bUh]cbk]XY dc`]Wm bch hc

rtqxkfg!etgfkvu!hqt!tgvwtp!hnqyu/!;`h\ci[\ h\Y =cfdgt AYbYfU` =cibgY` UggYfhYX ]b U

3123! ogoqtcpfwo! vjcv! Eqtru! jcu! pq! rqnke{! rtgenwfkpi! tgvwtp.hnqy! etgfkvu-! vjg!

=caaUbXYf cZ h\Y =cfdgt Mcih\ ;h`Ubh]W >]j]g]cb) <f][UX]Yf AYbYfU` >cbU`X

Lcemuqp-! ncvgt! vguvkhkgf! wpfgt! qcvj! vq! c! MYbUhY Wcaa]hhYY h\Uh h\Y =cfdgt

pcvkqpykfg! rqnke{! ku! pqv! vq! itcpv! vjqug! etgfkvu/! Ugg! Gzj/! H! cv! 27! )Jgctkpi!

Vtcpuetkrv*/!Vjg!ftchv!YEO!vjwu!ku!ghhgevkxgn{!rtqrqukpi! vq!cnnqecvg!cp!cffkvkqpcn!

21! oif! qh! Dwhqtf! uvqtcig-! qp! vqr! qh! vjg! 276! oif! fkuewuugf! cdqxg-! Zcf AYcf[]Utg

fktgev!ykvjftcycnu/!!

3/!Tgvwtp!hnqyu/!N\Y XfUZh P=G U`gc ibXYfghUhYg h\Y dfcdcgYX U``cWUh]cbtg

ghhgevu! d{! ukorn{! cuuwokpi! vjcv! Igqtikc! iqxgtpogpvu! yknn! tgvwtp! 51/5&! qh! vjgkt!

ykvjftcycnu! vq! vjg! ncmg/! Vjg! ftchv! ocpwcn! fqgu! pqv! gzrnckp! jqy! vjg! Eqtru! ecp!

oqpkvqt! vjqug! hnqyu-! iwctcpvgg! cp{! tgvwtp! coqwpv-! qt! gphqteg! cp{! tgvwtp!

C

Response to ACF224 - Alabama Office of Water Resources

C. USACE reviewed the allocation amount as contained in the PAA and determined that the numbers are correct.

The details associated with the City of Gainesville’s relocation contract are explained in section 2.1.1.2.4.6 of the

EIS (see footnote in section 2.1.1.2.4.6).
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!

tgswktgogpv/!Cpf!vjg!Igpgtcn!Eqwpugn!eqpegfgf!kp!vjg!3123!ogoq!vjcv-!kh!Igqtikc!

ZU]`YX hc aU_Y ]hg dfca]gYX fYhifbg) AYcf[]Utg fYeiYghYX k]h\XfUkU`g Wci`X Yl\Uigh

vjg!tgugtxqkftg ghcfU[Y dcc` Xif]b[ dYf]cXg cZ Wf]h]WU` Xfci[\h+ Ugg!Gzj/!E!cv!51!p/283!

)3123!Uvqemfcng!Ogoq*/! Kh! vjg! tgvwtp.hnqy! rtqlgevkqpu! ctg!pqv! hwnn{! tgcnk|gf-! vjgp!

vjg!ghhgevu!qp!rtqlgev!qrgtcvkqpu!cpf!rwtrqugu!yknn!qpn{!dg!oqtg!ukipkhkecpv/!!

4/! Cuuwogf! cfjgtgpeg! vq! ycvgt.uwrrn{! eqpvtcevu/! Vjg! ftchv! YEO!

Zifh\Yf ibXYfghUhYg h\Y dfcdcgYX U``cWUh]cbtg YZZYWhg Vm UfV]hfUf]`m Uggia]b[ h\Uh

Igqtikc! yknn! cfjgtg! vq! vjg! nkokvu! rncegf! qp! kvu! ykvjftcycnu! d{! kvu! ycvgt.uwrrn{!

eqpvtcevu/! Jkuvqt{! ujqyu! vjcv! vjku! cuuworvkqp! ku! kttcvkqpcn/! Vjg! Eqtru! jcu!

cempqyngfigf! vjcv! vjg! Eqdd.Eqwpv{! Octkgvvc! Ycvgt! Cwvjqtkv{! jcu! tgrgcvgfn{!

xkqncvgf! eqpvtcevwcn! nkokvcvkqpu! qp! ykvjftcycnu! htqo! Ncmg! Cnncvqqpc! kp! vjg! CEV!

ykvjqwv!uwhhgtkpi!cp{!eqpugswgpeg/!Ugg!Gzj/!H!cv!26.2;!)Jgctkpi!Vtcpuetkrv*/!Vjwu-!

hqt!cp{!YUC!cpcn{uku!cuuqekcvgf!ykvj!vjku!YEO!vq!dg!xcnkf-! vjg!hkpcn!YEO!owuv!

guvcdnkuj! cp! gphqtegogpv! ogejcpkuo! vq! gpuwtg! vjcv! Igqtikc! cfjgtgu! vq!

eqpvtcevwcnn{! urgekhkgf! nkokvcvkqpu! qp! kvu! ykvjftcycnu/! Vjg! hkpcn! YEO! ujqwnf!

tgswktg!vjcv!hqt!cp{!fktgev.ykvjftcycn!eqpvtcevu!vjg!Eqtru!gpvgtu!kpvq!ykvj!Igqtikc-!

vjg!nkokvcvkqpu!yknn!dg!gphqtegcdng!d{!vjg!Eqtru!cpf!qvjgt!chhgevgf!rctvkgu-!kpenwfkpi!

fqypuvtgco! uvcvgu-! vjtqwij! gphqtegogpv! ogejcpkuou! vjcv! kpenwfg! cevkqpu! hqt!

XUaU[Yg UbX fYjcWUh]cb cZ AYcf[]Utg! eqpvtcevu/! Vjg! hkpcn! YEO! cnuq! owuv! ugv!

ghUbXUfXg hc [i]XY h\Y =cfdgt X]gWfYh]cb k\Yb YbhYf]b[ ]bhc UbX YbZcfW]b[ h\YgY

eqpvtcevu/! Cpf! vjg! hkpcn! YEO! ujqwnf! urgekh{! ykvj! yjqo! vjg! Eqtru! kpvgpfu! vq!

eqpvtcev!cpf!jqy!nqpi!cp{!eqpvtcevu!yknn!ncuv/!!

5/! Incfgu! Tgugtxqkt/! N\Y XfUZh P=Gtg hfYUhaYbh cZ h\Y A`UXYg LYgYfjc]f

tckugu!eqpegtp!vjcv!vjg!RCC!ku!wpfgtuvcvkpi!vjg!rtqrqugf!ykvjftcycnu!cv!vjg!Dwhqtf!

Rtqlgev!d{!cp!cffkvkqpcn!51!oif/!Vjg!ftchv!GKU!cuuwogu!vjcv!Igqtikc!yknn!ykvjftcy!

51!oif!htqo!Incfgu!kvugnh-!uwej!vjcv!vjg!Eqtru!pggf!pqv!tgcnnqecvg!vjcv!coqwpv!hqt!

fktgev! ykvjftcycnu! htqo! Ncmg! Ncpkgt/! Dwv! cu! vjg! ftchv! GKU! cempqyngfigu-! rSUTg

ewttgpvn{! rtqrqugf! d{! Jcnn! Eqwpv{-! tgugtxqkt! qrgtcvkqpu! vq! oggv! ycvgt! uwrrn{!

fgocpfu! yqwnf! kpxqnxg! tgngcugu! htqo! Incfgu! Tgugtxqkt! vq! Ncmg! Ncpkgt-! xkc! Hncv!

Etggm-! hqt!ykvjftcycn! )cv! vjg! ucog! tcvg! qh! tgngcug*! htqo!Ncmg!Ncpkgt+s >?CM /.62!

)gorjcuku!cffgf*/!Vjg!ftchv!GKU!uwiiguvu!vjcv!vjg!Eqtru!pggf!pqv!cnnqecvg!vjku!51!

a[X ]b <iZcfX VYWUigY BU`` =cibhm \Ug rc!rncp!hqt!vjg!pgeguuct{!kphtcuvtwevwtg!vq!

vtcpuokv!ycvgt!htqo!Incfgu!Tgugtxqkt!fktgevn{!vq!gzkuvkpi!ycvgt!vtgcvogpv!hceknkvkgu!

kp!nkgw!qh!oqxkpi!ycvgt!vq!vjqug!hceknkvkgu!xkc!fkuejctigu!vq!Ncmg!Ncpkgt+s FGKU!3.63/!

<ih h\Uh XcYg bch UddYUf hc VY BU`` =cibhmtg d`Ub+ N\Y XfUZh ?CM Zqt! vjg!Incfgu!

Tgugtxqkt-!yjkej!vjg!Eqtru!kuuwgf!kp!vjg!ucog!oqpvj!cu!vjg!ftchv!CEH!GKU-!uvcvgu!

h\Uh BU`` =cibhm dfcdcgYg h\Uh rSkTcvgt!yqwnf!dg!tgngcugf!htqo!vjg!tgugtxqkt! kpvq!

Hncv!Etggm!cpf!yqwnf!hnqy!kpvq!vjg!jgcfycvgtu!qh!Ncmg!Ncpkgt)s k\YfY rShTjg!ucog!

swcpvkv{! qh! ycvgt! tgngcugf! htqo! vjg! tgugtxqkt! yqwnf! dg! ykvjftcyp! htqo! Ncmg!

Ncpkgt+s Gzj/!J!cv!GU.8! )Incfgu!GKU!Gzgewvkxg!Uwooct{*/!Vjg!ftchv!Incfgu!GKU!

wugu!vjg!hqnnqykpi!fkcitco!vq!gzrnckp!vjg!rtqrqucn<!

Response to ACF224 - Alabama Office of Water Resources
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Rcig!8!qh!26!

Lcpwct{!3;-!3127!

Uvcvg!qh!Cncdcoc!Eqoogpvu-!CEH!ftchv!YEO!cpf!GKU!

!

!

Ugg!kf/!cv!GU.9/!Kh!vjgug!ykvjftcycnu!qeewt!cu!vjg!ftchv!Incfgu!GKU!gpxkukqpu-!vjgp!

vjg!Eqtru!ku!ghhgevkxgn{!cnnqecvkpi!cp!cffkvkqpcn!51!oif!hqt!fktgev!ykvjftcycnu!cv!vjg!

Dwhqtf! Rtqlgev/! C! 276! oif! cnnqecvkqp! ku! uwduvcpvkcn! gpqwij! vq! ngcf! vq! oclqt!

qrgtcvkqpcn!ejcpig!cpf!ugtkqwun{!chhgev!rtqlgev!rwtrqugu-!cpf!cp!cffkvkqpcn!51!oif!

yqwnf!qpn{!ocmg!ocvvgtu!yqtug/!!

+! +! +!

Kp! nkijv! qh! cnn! vjgug! eqpukfgtcvkqpu-! vjg! YUC! rtgenwfgu! vjg! Eqtru! htqo!

wpkncvgtcnn{!cnnqecvkpi! vjku!coqwpv! qh! uvqtcig! hqt!fktgev! ykvjftcycnu/!Vq!ocmg!cp!

cnnqecvkqp!qh!vjku!ocipkvwfg-!vjg!Eqtru!owuv!hktuv!uggm!crrtqxcn!htqo!Eqpitguu/!

!

KKK/ ?IF <00ZS OTIFR OPFRBTJONBL DIBNHFS SUCSTBNTJBLLX RFOREFR PROKFDT

rwtrqugu!cpf!vjwu!tgswktg!cffkvkqpcn!cwvjqtk|cvkqp!htqo!Eqpitguu/!

!

Yjgtgcu! vjg!YUC!dnqemu! vjg!Eqtru! htqo! korngogpvkpi! vjg!rtqrqugf!fktgev!

ykvjftcycnu-! qvjgt! ngicn! eqpuvtckpvu! kpfgrgpfgpvn{! tgswktg! vjg! Eqtru! vq! uggm!

=cb[fYggtg UddfcjU` cZ h\Y XfUZh P=G acfY [YbYfU``m+ N\Y =cfdg `cb[ \Ug

tgeqipk|gf!vjcv! kv!owuv!qdvckp!EqpitYggtg UddfcjU` VYZcfY aU_]b[ U`hYfUh]cbg h\Uh

yqwnf!kpxqnxg!uwduvcpvkcn!ejcpigu!kp!vjg!tgncvkxg!uk|gu!qh!rtqlgev!rwtrqugu/!Gzj/!K!cv!

21.23! )Eqtru! Ogoqtcpfwo-! Crtkn! 26-! 3113*=! ceeqtf! Gzj/! L! cv! 3! )Eqtru!

Ogoqtcpfwo-!Lcpwct{!32-!2;7;*=!Gpxvn/!Fgh/!Hwpf!x/!Cngzcpfgt-!578!H/!Uwrr/!996-!

;12!)P/F/!Okuu/!2;8;*/!Vjg!xctkqwu!ejcpigu!rtqrqugf!kp!vjg!ftchv!YEO-!cdqxg!cpf!

dg{qpf! vjg! fktgev.ykvjftcycn! cnnqecvkqp-! yqwnf! jcxg! vjcv! ghhgev/! Vjg! ftchv! yqwnf!

WcbjYfh h\Y <iZcfX Jfc^YWh U`acgh YlW`ig]jY`m hc igY Zcf ;h`UbhUtg kUhgt! uwrrn{-!

Rcig!9!qh!26!

Lcpwct{!3;-!3127!

Uvcvg!qh!Cncdcoc!Eqoogpvu-!CEH!ftchv!YEO!cpf!GKU!

!

uwduvcpvkcnn{!fkokpkujkpi!j{ftqrqygt!igpgtcvkqp!cpf!fqypuvtgco!pcxkicvkqp/!Vjg!

Eqtru!owuv!iq!vq!Eqpitguu!dghqtg!kv!ecp!tg.rtkqtkvk|g!vjgug!rwtrqugu!kp!vjku!yc{/!

!

C/ ?IF ERBGT A29ZS OPFRBTJONBL PROVJSJONS FLFVBTF WBTFR SUPPLX OVFR

vjg!Dwhqtf!RtqlgevZS OTIFR PURPOSFS%!

!

N\Y XfUZh P=Gtg cdYfUh]cbU` dfcj]g]cbg aU_Y AYcf[]Utg kUhYf gidd`m h\Y

rctcoqwpv!rwtrqug!qh!Dwhqtf!kp!c!pwodgt!qh!yc{u/!

2/!Cnnqecvkqp!hqt!fqypuvtgco!ykvjftcycnu/!Cu!cp!kpkvkcn!ocvvgt-!qp!vqr!qh!

vjg!fktgev.ykvjftcycn!cnnqecvkqp! hqt!Igqti]Utg kUhYf gidd`m) h\Y XfUZh P=G kci`X

X]fYWh h\Y =cfdg hc fY`YUgY Ub UXX]h]cbU` 1-5 a[X Zfca FU_Y FUb]Yf Zcf AYcf[]Utg

fqypuvtgco! ykvjftcycnu/! Vjku!rtqrqucn! yqwnf! tgswktg! cp!cffkvkqpcn! cnnqecvkqp! qh!

579-6;1!cetg.ZYYh) k\]W\ ]g 10+.$ cZ FUb]Yftg 2-198-711!cetg.hqqv!eqpugtxcvkqp!rqqn/!

Ugg!Gzj/!C.2! cv! 3/! Vjcv!coqwpv! qh! uvqtcig-! eqodkpgf!ykvj! vjg! uvqtcig! cuuqekcvgf!

ykvj! vjg! rtqrqugf! tgcnnqecvkqp! hqt! fktgev! ykvjftcycnu-! ku! gswkxcngpv! vq! oqtg! vjcp!

3-$ cZ FUb]Yftg WcbgYfjUh]cb dcc`+ N\Y ?`YjYbh\ =]fWi]h \Ug \Y`X vjcv! vjg! Tkxgtu!

cpf! Jctdqtu! Cev! qh! 2;57! cwvjqtk|gu! vjg! Eqtru! vq! ocmg! uqog! tgngcugu! vq!

UWWcaacXUhY ;h`UbhUtg XckbghfYUa k]h\XfUkU`g+ Ugg! Kp! tg! OFN.2935! Vtk.Uvcvg!

Ycvgt! Nkvki/-! 755! H/4f! cv! 2277/! Dwv! vjg! Eqwtv! fkf! pqv! jqnf! vjcv! vjg! Eqtru! eqwnf-!

ykvjqwv! hktuv! gYY_]b[ =cb[fYggtg UddfcjU`) W\Ub[Y <iZcfX ]bhc U dfc^YWh h\Uh

qxgtyjgnokpin{!hqewugu!qp!ycvgt!uwrrn{/!!

! 3/!Cevkqp!|qpgu/!!N\Y XfUZh P=Gtg UWh]cb ncbYg fYcfXYf h\Y dfc^YWh difdcgYg

kp!hcxqt!qh!ycvgt!uwrrn{!gxgp!hwtvjgt/!Vjg!ncuv!crrtqxgf!YEO!kp!2;69!fkf!pqv!jcxg!

cevkqp!|qpgu-!cpf!gxgp!vjg!|qpgu!rtqrqugf! kp! vjg!pgxgt.hkpcnk|gf!2;9;!ftchv!YEO!

tgswktgf!vjg!Eqtru!vq!igpgtcvg!j{ftqrqygt!yjgp!c!rtqlgev!ycu!kp!vjg!wrrgt!rqtvkqp!

qh! vjg! eqpugtxcvkqp! rqqn/! Ugg! Gzj/! M! )2;69! CEH! Ocpwcn*=! Gzj/! N! )gzegtrvu! htqo!

2;9;! Ftchv! Ocpwcn*/! [gv! vjg! ewttgpv! ftchv! yqwnf! ikxg! vjg! Eqtru! fkuetgvkqp! vq!

igpgtcvg!|gtq!j{ftqrqygt!kp!cnn!cevkqp!|qpgu!cv!cnn!vkogu-!gxgp!yjgp!tgugtxqktu!ctg!

kp!\qpg!2!cpf!tgncvkxgn{! hwnn/!Ugg!FGKU!6.38=!FYEO!8.3! vq!8.6-! 8.29! vq!8.2;/!Vjg!

XfUZh h\ig U``ckg h\Y =cfdg hc _YYd FUb]Yftg Y`YjUh]cb \][\ Zcf kUhYf.uwrrn{!

rwtrqugu! kp! ektewouvcpegu! kp! yjkej! gctnkgt! ocpwcnu! tgswktgf! vjg! Eqtru! vq! ocmg!

tgngcugu!cpf!igpgtcvg!rqygt/!!

Vjgug!rtqdngou!ctg!gzcegtdcvgf!d{!vjg!yc{!vjg!ftchv!YEO!tckugu!vjg!nqyguv!

ncbY) RcbY 1) ]b k\]W\ rS\TmXfcY`YWhf]W dckYf XYaUbXg k]`` VY aYh Uh U a]b]aia

`YjY` UbX a][\h cWWif Zcf WcbWiffYbh igYg cb`m+s >P=G 4.7/!Vjg!ftchv!kpetgcugu!vjg!

a]b]aia `YjY` cZ <iZcfXtg RcbY 1 Zfca 16$ hc 31$ cZ h\Y WcbgYfjUh]cb dcc`) UbX

kpfggf!tckugu!\qpg!5!kp!gcej!oqpvj!dgvyggp!Lwn{!cpf!Hgdtwct{/!Ugg!Gzj/!C.5!cv!2/!

N\]g aYUbg RcbY 1 k]`` YbWcadUgg VYhkYYb 31$ UbX 5-$ cZ <iZcfXtg WcbgYfjUh]cb!

rqqn/! Ugg! kf/! cv! 4=! FYEO! 8.4/! Kp! vjg!ciitgicvg-! vjg! ftchv! YEO! tckugu! eqorqukvg!

RcbY 1 Uh h\Y =cfdgt ;=@ dfc^YWhg Vm Y`YjUh]cbg h\Uh WcffYgdcbX hc cjYf .3-)---

cetg.hggv!cv! vjg!dgikppkpi!qh! vjg!ecngpfct!{gct/! Ugg!Gzj/!C.6!cv!7/!Nkmg! vjg! qvjgt!

ACF224
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Rcig!;!qh!26!

Lcpwct{!3;-!3127!

Uvcvg!qh!Cncdcoc!Eqoogpvu-!CEH!ftchv!YEO!cpf!GKU!

!

qrgtcvkqpcn!rtqxkukqpu!kp!vjg!ftchv!YEO-!vjg!cevkqp.|qpg!ejcpigu!yknn!yqtm!kp!hcxqt!

qh!Igqtikc!ycvgt!uwrrn{/!!

!

D/ Vjg! ftchv! YEO! fkokpkujgu! vjg! korqtvcpeg! qh! rtqlgev! rwtrqugu!

qvjgt!vjcp!ycvgt!uwrrn{/!

!

N\Y XfUZh P=Gtg hfUbgZcfaUh]cb cZ h\Y <iZcfX Jfc^YWh kci`X WcaY Uh U

uwduvcpvkcn!equv/!J{ftqrqygt!igpgtcvkqp!yqwnf!iq!fqyp/!Vjg!CEH!u{uvgo!yqwnf!dg!

pqp.pcxkicdng! oquv! qh! vjg! {gct/! Cpf! fqypuvtgco! rtqlgevu! yqwnf! uwhhgt! ugtkqwu!

jcto/!

2/! J{ftqrqygt! ghhgevu/! N\Y XfUZh ?CM g][b]Z]WUbh`m ibXYfghUhYg h\Y J;;tg

korcev!qp!j{ftqrqygt!cv!vjg!Dwhqtf!Rtqlgev!cpf!qp!vjg!CEH!u{uvgo!cu!c!yjqng/!!

Vjg! ftchv! GKU! wpfgtuvcvgu! vjg! j{ftqrqygt! korcevu! cv! Dwhqtf! dgecwug! kv!

tghgtgpegu!vjg!ytqpi!dcugnkpg!hqt!eqorctkuqp/!Vjg!ftchv!GKU!gttqpgqwun{!rqukvu!vjcv!

Cnvgtpcvkxg! 2C! ku! vjg! Pq! Cevkqp! Cnvgtpcvkxg/! Cnvgtpcvkxg! 2C-! jqygxgt-! cuuwogu!

fktgev!ykvjftcycnu!cv!Ncpkgt!qh!239!oif-!cdqxg!cpf!dg{qpf!vjqug!cwvjqtk|gf!d{!vjg!

Dwhqtf!cpf!Ickpguxknng!tgnqecvkqp!eqpvtcevu/!FGKU!6.9!vdn/!6/2.3/!Eqpitguu!jcu!pqv!

cwvjqtk|gf! fktgev! ykvjftcycnu! htqo! Ncpkgt! qvjgt! vjcp! vjqug! rtqxkfgf! d{! vjg!

tgnqecvkqp!eqpvtcevu-!uq!vjg!dcugnkpg!hqt!eqorctkuqp!ecppqv!kpxqnxg!239!oif!kp!fktgev!

ykvjftcycnu/! Vjg! oqtg! crrtqrtkcvg! dcugnkpg! ku! Cnvgtpcvkxg! 2D-! yjkej! kpxqnxgu! pq!

fktgev!ykvjftcycnu! qvjgt! vjcp! vjqug! cuuqekcvgf! ykvj! vjg! tgnqecvkqp! eqpvtcevu/! Vjg!

=cfdgt XUhU g\ckg h\Uh h\Y J;; ]bjc`jYg U .1$ XYWfYUgY ]b \mXfcdckYf [YbYfUh]cb

cv! Dwhqtf! eqorctgf! vq! Cnvgtpcvkxg! 2D/! Ugg! Gzj/! C./+ N\Y =cfdgt XUhU U`gc g\ckg

h\Uh h\Y J;; k]`` WUigY FUb]Yftg WcbgYfjUh]cb dcc` hc Xfcd cih cZ RcbY .) k\YfY

j{ftqrqygt! igpgtcvkqp! ku! nkmgn{! cv! kvu! jkijguv-! 26&! oqtg! htgswgpvn{! vjcp! yqwnf!

Cnvgtpcvkxg!2D/!Ugg!Gzj/!C.7!cv!4.5/!

>iY hc h\Y gUaY Yffcf) h\Y XfUZh ?CM ibXYfghUhYg h\Y J;;tg ]adUWh cb

j{ftqrqygt!igpgtcvkqp!kp!vjg!CEH!u{uvgo!cu!c!yjqng/!Kp!cffkvkqp!vq!vjg!25&!ftqr!

kp![YbYfUh]cb Uh <iZcfX) h\Y =cfdgt XUhU g\ckg h\Uh h\Y J;; kci`X WUigY U 0+.1$

ftqr!cv!Yguv!Rqkpv/!Ugg!Gzj/!C.3!cv!4/!Vjg!fcvc!cnuq!ujqyu!c!2/63&!ftqr!cv!Y/H/!

Igqtig/! Ugg! kf/! Vjwu-! yjgtgcu! vjg! ftchv! GKU! cuugtvu! vjcv! vjg! RCC! yknn! fgetgcug!

u{uvgo!igpgtcvkqp!d{!1/;8&-!vjg!ftqr!kp!igpgtcvkqp!htqo!Cnvgtpcvkxg!2D!ku!4/25&/!

Ugg!Gzj/!C.8!cv!4/!!

N\Y XfUZh ?CM U`gc [`cggYg cjYf h\Y J;;tg ]adUWh cb \mXfcdckYf Vm ig]b[

nqpi.vgto! cxgtcigu! gpeqorcuukpi! c! rgtkqf! qh! 84! {gctu/! Kp! kpfkxkfwcn! {gctu-! vjg!

j{ftqrqygt! korcevu! ctg! oqtg! rtqpqwpegf/! Kp! 3111-! hqt! gzcorng-! vjg! RCC! yqwnf!

jcxg!ngf!vq!c!23/12&!ftqr!kp!igpgtcvkqp!qxgt!cnvgtpcvkxg!2D/!Ugg!Gzj/!C.8!cv!5/!Cv!

kpfkxkfwcn!rtqlgevu-!vjg!ghhgevu!yqwnf!jcxg!dggp!gxgp!oqtg!rtqpqwpegf!vjcv!{gct/!Cu!

eqorctgf!vq!Cnvgtpcvkxg!2D-!vjg!RCC!yqwnf!jcxg!tgfwegf!igpgtcvkqp!d{!5;/47&!cv!

Dwhqtf-!d{!24/95&!cv!Yguv!Rqkpv-!cpf!d{!8/61&!cv!Y/H/!Igqtig/!Ugg!Gzj/!C.3!cv!5/!

D

Response to ACF224 - Alabama Office of Water Resources

D. USACE’s 2012 legal opinion, discussed in section 3.5.2.8.3 of the draft EIS, concluded that USACE has the legal

authority under the River and Harbor Act of 1946 and the Water Supply Act of 1958 to meet Georgia’s 2000

water supply request without additional congressional authorization. The 11th Circuit of Appeals accepted that

legal opinion and remanded the case to USACE to update its Master WCM pursuant to the 11th Circuit’s ruling.

The PAA recommends reallocating less water than the amount that the legal opinion determined was

authorized.

For purposes of the Master WCM update process, the NAA reflects current reservoir operations as they have

evolved over time in response to laws, regulations, policy, and new technical information. As specified in the

Council on Environmental Quality’s (CEQ’s) memorandum of March 23, 1981, Forty Most Asked Questions

Concerning CEQ's National Environmental Policy Act Regulations, basing the NAA for the ACF Basin on a 1958

WCM or a predam condition to assess the effects of alternative WCM update plans would neither accurately

reflect current baseline operations nor be consistent with “no action” as defined in the referenced CEQ

memorandum.
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Rcig!21!qh!26!

Lcpwct{!3;-!3127!

Uvcvg!qh!Cncdcoc!Eqoogpvu-!CEH!ftchv!YEO!cpf!GKU!

!

Vjgug!pwodgtu!yknn!dg!gxgp!itgcvgt!kh!vjg!rtqlgevgf!Ejcvvcjqqejgg!tkxgt!tgvwtpuq

yjkej!vjg!ftchv!ocpwcn!rgiu!cv!;5&!ykvjqwv!cfgswcvg!lwuvkhkecvkqp-!ugg!FGKU!6.8q

ctg!pqv!tgcnk|gf/!!

3/! Cdcpfqpogpv! qh! pcxkicvkqp/! Hct! htqo! kortqxkpi! pcxkicvkqp! cu!

eqorctgf!vq!vjg! ncuv!cwvjqtk|gf!ocpwcn-! vjg!ftchv!YEO!ghhgevkxgn{!cdcpfqpu!vjku!

rwtrqug/! Vjg! Pgyocp! Tgrqtv! gpxkukqpgf! vjcv! vjg! Dwhqtf! Rtqlgev! yqwnf! rtqxkfg!

{gct.nqpi! pcxkicvkqpcn! dgpghkvu! vq! vjg! nqygt! Ejcvvcjqqejgg-! hceknkvcvkpi! c! ;.hqqv!

ejcppgn!dgvyggp!Rjgpkz!Ekv{!cpf! vjg!Iwnh!Kpvtceqcuvcn!Ycvgtyc{/! Ugg!Gzj/!O!cv!

22-!33-!39.3;!)Pgyocp!Tgrqtv*/!Vjg!ncuv!HGKU!hqt!vjg!CEH!u{uvgo!fqewogpvgf!vjcv!

vjku! ejcppgn! tgockpgf!pcxkicdng/!Ugg!Gzj/!P!cv!2.3! )HGKU*/![gv! kp!fgxqvkpi!oqtg!

h\Ub 3-$ cZ FUb]Yftg ghcfU[Y hc kUhYf gidd`m) h\Y XfUZh P=G Ybj]g]cbg fYXiW]b[ h\Y

ejcppgn! vq! 8! hggv-! rtqxkfkpi! pq! ftgfikpi-! cpf! ghhgevkxgn{! ocmkpi! vjg! ejcppgn!

cxckncdng! qpn{! fwtkpi! tgncvkxgn{! ygv! oqpvju/! Ugg! FGKU! 6.43! vq! 6.44/! Kh! vjgug!

rtqxkukqpu!coqwpv!vq!cp!kortqxgogpv!qxgt!ewttgpv!eqpfkvkqpu-!kv!ku!qpn{!dgecwug!vjg!

Eqtru!jcu! kphqtocnn{-! cpf!wpncyhwnn{-! cdcpfqpgf!pcxkicvkqp! kp! tgegpv! {gctu/!Vjg!

Eqtru! ecppqv! hqtocnk|g! cpf! hkpcnk|g! vjcv! cdcpfqpogpv! qh! vjku! eqpitguukqpcnn{!

cwvjqtk|gf!rtqlgev!rwtrqug!ykvjqwv!hktuv!uggmkpi!crrtqxcn!htqo!Eqpitguu/!

4/!Fqypuvtgco!hnqyu/!N\Y XfUZh P=Gtg bcjY` Yad\Ug]g cb ;h`UbhUtg kUhYf

gidd`m U`gc ibXYfa]bYg =cb[fYggtg difdcgY cZ dfcj]X]b[ giZZ]W]Ybh Z`ckg ]b h\Y

Okffng! Ejcvvcjqqejgg/! Vjg! Pgyocp! Tgrqtv! eqpvgorncvgf! vjcv! tgngcugu! htqo!

Dwhqtf!yqwnf!gpuwtg!jkijgt!okpkowo!hnqyu!fqypuvtgco!qh!Eqnwodwu/!Ugg!Gzj/!O!

cv!4;!)Pgyocp!Tgrqtv*/!Cu!Cncdcoc!rtgxkqwun{!jcu!pqvgf!kp!kvu!ueqrkpi!eqoogpvu-!

vjg! hkpcn! YEO! vjwu! ujqwnf! kpenwfg! urgekhke! qrgtcvkqpcn! eqpukfgtcvkqpu! tgictfkpi!

hnqy!tgswktgogpvu!cv!Eqnwodwu!cpf!Eqnwodkc/!

Vjg! fqypuvtgco! ghhgevu! ctg! gxkfgpv! kp! vjg! yc{! vjg! ftchv! YEO! cfftguugu!

cevkqp!|qpgu!cv!Ycnvgt!H/!Igqtig/!Yjgtgcu! vjg!ftchv!YEO!igpgtcnn{!tckugu!cevkqp!

|qpgu!cv!Dwhqtf-!vjg!ftchv!YEO!uwduvcpvkcnn{!nqygtu!vjgo!cv!Ycnvgt!H/!Igqtig/!Ugg!

Gzj/!C.5!cv! 2=!Gzj/!C.9!cv! 2=!FGKU!5.26! vq!5.27/!Vjku!ogcpu! vjcv! gxgp!yjgp!vjg!

=cfdg _YYdg FUb]Yftg Y`YjUh]cbg \][\ Zcf AYcf[]Utg kUhYf gidd`m) ]h aUm

ukownvcpgqwun{!tgngcug!ycvgt! htqo!Ycnvgt!H/!Igqtig! vq!ucvkuh{!fqypuvtgco!pggfu/!

ObXYf h\Y Hc ;Wh]cb ;`hYfbUh]jY) h\Y `U_Ytg Y`YjUh]cb kci`X \UjY XfcddYX VY`ck h\Y

kpkvkcn! korcev! ngxgn! hqt! tgetgcvkqpcn! wug! kp! qpn{! 6! qh! vjg! 84! {gctu! oqfgngf! d{! vjg!

Eqtru/!Ugg!Gzj/!C.;!cv!3=!FGKU!7.39!vdn/!7/2.6/!Vjg!Eqtru!eqpegfgu!vjcv!vjku!pwodgt!

yqwnf!jcxg!kpetgcugf!vq!31!wpfgt!vjg!RCC/!Ugg!FGKU!7.39!vdn/!7/2.6/!Kp!qvjgt!yqtfu-!

vjg! RCC! kpetgcugu! vjg! pwodgt! qh! {gctu! Ycnvgt! H/! Igqtig! hgnn! dgnqy! vjg! kpkvkcn!

korcev! ngxgn!d{!c!vjtgg.hqnf!eqwpv-!cpf!vjg!RCC!yqwnf!jcxg!rncegf!vjg! ncmg!dgnqy!

vjcv! ngxgn! kp!crrtqzkocvgn{! qpg! qwv! qh! gxgt{! hqwt!{gctu/! Ugg! kf/! Oqtgqxgt-! fwtkpi!

WYfhU]b h]aYg h\Y J;;tg YZZYWhg cb P+@+ AYcf[Ytg Y`YjUh]cbg UfY acfY g][b]Z]WUbh

yjgp!eqorctgf!vq!Cnvgtpcvkxg!2D-!kp!yjkej!Ncpkgt!ykvjftcycnu!ctg!nkokvgf!vq!vjqug!

cwvjqtk|gf!d{!vjg!tgnqecvkqp!eqpvtcevu-!tcvjgt!vjcp!vjg!PCC/!Ugg!Gzj/!C.31/!!

Vjg!RCC!tckugu!ukoknct!eqpegtpu!cdqwv!hnqyu!cv!Eqnwodwu!cpf!Eqnwodkc/!D{!

h\Y =cfdgt fYW_cb]b[) h\Y J;; kci`X giVghUbh]U``m XYWfYUgY Z`ckg Uh =c`iaVig Ug

Rcig!22!qh!26!
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!

WcadUfYX hc h\Y =cfdgt dfcdcgYX H;;) ]bW`iX]b[ Vm id hc 00$ Uh WYfhU]b h]aYg+ Ugg!

Gzj/!C.21!cv!3.4/!Ogcpyjkng-!vjg!RCC!yqwnf!tguwnv!kp!c!uwduvcpvkcn!kpetgcug!kp!vjg!

pwodgt!qh!fc{u-!d{!44&-!vjcv!hnqyu!cv!Eqnwodkc!yknn!pqv!gzeggf!3111!ehu/!Ugg!Gzj/!

C.22!cv!3/!!

Rtgxkqwu! gzrgtkgpeg! ujqyu! jqy! vjg! Eqtru! ecp! ecwug! uwduvcpvkcn! jcto! vq!

fqypuvtgco! hnqyu! cpf! gngxcvkqpu! yjgp! kv! gorjcuk|gu! Igqtikc! ycvgt! uwrrn{/! Kp!

311;-! gxgp! vjqwij! vjg! CEH! ycu! pqv! kp! pcvwtcn! ftqwijv! eqpfkvkqpu-! hnqyu! kp! vjg!

Okffng!Ejcvvcjqqejgg!dgnqy!Yguv!Rqkpv!Ncmg!hgnn!rtgekrkvqwun{/!Ugg!Gzj/!Q!)Tkng{!

Ngvvgt*=!Gzj/!R!)Ingpp!Ngvvgt*/!Qp!tgrgcvgf!qeecukqpu-!vjg!fckn{! hnqy!cv!Eqnwodwu!

hgnn!dgnqy!2461!ehu-!vjg!okpkowo!ngxgn!pggfgf!vq!uwrrqtv!ycvgt!swcnkv{!kp!vjg!ctgc/!

Kv!dgecog!engct!vjcv!vjg!Eqtru!ycu!qxgthknnkpi!Yguv!Rqkpv!Ncmg!vq!rtqvgev!gngxcvkqpu!

Uh FUb]Yf UbX dfYgYfjY ;h`UbhUtg UV]`]hm hc aU_Y k]h\XfUycnu!hqt!ycvgt!uwrrn{/!Ugg!

Gzj/!Q!)Tkng{!Ngvvgt*/!Pqy-!vjg!ftchv!YEO!ku!rtqrqukpi!vq!kpetgcug!vjg!pwodgt!qh!

vkogu!fckn{!hnqy!cv!Eqnwodwu!hcnnu!dgnqy!2461!ehu/!Ugg!Gzj/!C.29!cv!2/!

Vjg! ftchv! YEO! tckugu! ukoknct! eqpegtpu! vjtqwij! kvu! ftqwijv.qrgtcvkqpu!

rtqxkukqpu/!Vjg!ftchv!GKU!eqpegfgu!vjcv!vjg!RCC!yqwnf!vtkiigt!ftqwijv!qrgtcvkqpu!

3211&!oqtg!qhvgp!vjcp!Cnvgtpcvkxg!2D-!cpf!744&!oqtg!qhvgp!vjcp!Cnvgtpcvkxg!2C/!

Ugg!Gzj/!C.23!cv!2/!Yjgp!rtqlgevu!iq!kpvq!ftqwijv!qrgtcvkqpu-!vjg!Eqtru!ku!cnnqygf!

vq! ewtvckn! tgngcugu-! Zifh\Yf \Ufa]b[ XckbghfYUa ]bhYfYghg UbX ZUjcf]b[ AYcf[]Utg

ycvgt!uwrrn{/!Ugg!FGKU!6.4;!vq!6.42/!

+! +! +!

Pq! eqwtv! jcu! jgnf-! cpf! pq! eqwtv! eqwnf! rquukdn{! jqnf-! vjcv! vjg! Eqtru! ecp!

wpkncvgtcnn{! vtcpuhqto! Dwhqtf! cpf! vjg! CEH! kpvq! c! u{uvgo! yjqug! rtgfqokpcpv!

rwtrqug! ]g hc dfcj]XY kUhYf gidd`m hc ;h`UbhU+ N\Y P=Gtg jUf]cig cdYfUh]cbU`

rtqxkukqpu!yqwnf!jcxg!vjcv!ghhgev/!Kh!vjg!Eqtru!ykujgu!vq!ocmg!vjcv!vtcpuhqtocvkqp-!

kv!owuv!hktuv!uggm!crrtqxcn!htqo!Eqpitguu/!

!

KX/ Vjg! ftchv! ocpwcn! xkqncvgu! vjg! Engcp! Ycvgt! Cev! cpf! Eqtru!

tgiwncvkqpu/!

!

Cu!ycu! vtwg!qh! vjg!CEV!ocpwcn-! vjg!ftchv!CEH!ocpwcn!rtqrqugu! vq! xkqncvg!

h\Y =cfdgt cV`][Uh]cb hc aU]bhU]b UbX YbgifY kUhYf eiU`]hm ]b hkc kUmg7 Vm ZU]`]b[

hc UWWcibh Zcf h\Y J;;tg cfxgtug!ycvgt.swcnkv{!korcevu!cpf!d{!ujkhvkpi!vjg!dwtfgp!

qh!fgcnkpi!ykvj!vjqug!korcevu!qp!qvjgt!rctvkgu/!
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!

!

C/ Vjg!ftchv!YEO!yknn!ecwug!ycvgt.swcnkv{!xkqncvkqpu/!

!

Vjg! ftchv! YEO! yqwnf! xkqncvg! rtqxkukqpu! kp! vjg! Engcp! Ycvgt! Cev! cpf!

tgiwncvkqpu! tgswktkpi! vjg! Eqtru! vq! eqpukfgt! cfxgtug! korcevu! qh! kvu! qrgtcvkqpu! qp!

ycvgt!swcnkv{/!N\Y =cfdg \Ug UXcdhYX U rdc`]Wm hc XYjY`cd UbX ]ad`YaYbh U \c`]gh]W)

Ybj]fcbaYbhU``m gcibX kUhYf eiU`]hm aUbU[YaYbh ghfUhY[m Zcf YUW\ dfc^YWh+s ?L

2221.3.5.21 Uh /+ N\Y =cfdg aigh rSYTbgifY h\Uh kUhYf eiU`]hm) Ug UZZYWhYX Vm h\Y

rtqlgev!cpf!kvu!qrgtcvkqp-! ku!uwkvcdng! hqt!rtqlgev!rwtrqugu-!gzkuvkpi!ycvgt!wugu-!cpf!

rwdnke! jgcnvj! cpf! uchgv{! cpf! ku! kp! eqornkcpeg! ykvj! crrnkecdng! Hgfgtcn! cpf! uvcvg!

kUhYf eiU`]hm ghUbXUfXg+s Kf+ Uh 0+ N\Y =cfdg aigh aU]bhU]b rh\Y Yl]gh]b[ ]bghfYUa

ycvgt!wugu!cpf!vjg!ycvgt!swcnkv{!bYWYggUfm hc dfchYWh h\Yas UbX aigh ]ad`YaYbh

ycvgt.eiU`]hm aUbU[YaYbh d`Ubg h\Uh UfY rgWcdYX hc ]bW`iXY U`` UfYUg ]bZ`iYbW]b[

UbX ]bZ`iYbWYX Vm h\Y dfc^YWh+s Kf/!Uh /) 0+ N\Y =cfdg U`gc aigh rSYTbgifY h\Uh h\Y

rtqlgev! cpf! kvu! qrgtcvkqp! qhhgt! vjg! nqyguv! uvtguu! rquukdng! vq! vjg! cswcvke!

Ybj]fcbaYbh+s Kf/!cv!5=!ugg!cnuq!44!E/H/T/!©333/6)h*/!Vjg!ftchv!GKU!twpu!eqpvtct{!vq!

vjgug!uvcvwvqt{!cpf!tgiwncvqt{!eqoocpfu/!Vjg!ftchv!GKU!cempqyngfigu!vjcv!wpfgt!

h\Y J;;) rgiVghUbh]U``m UXjYfgY YZZYWhgs UfY hc rVY YldYWhYX Xcypuvtgco! qh! Yguv!

Jc]bh FU_Y hc h\Y \YUXkUhYfg cZ PU`hYf @+ AYcf[Y FU_Ys ]b ;`UVUaU+ >?CM ?M.44/!

Vjg! ftchv! GKU! cnuq! cempqyngfigu! cp! cfxgtug! ghhgev! qp! fqypuvtgco! ngxgnu! qh!

fkuuqnxgf! qz{igp-!rjqurjqtqwu-! pkvtqigp-!cpf! ejnqtqrj{nn! c/!Ugg! FGKU!7.229! vq! 7.

265/!!

!

!

D/ Vjg!ftchv!YEO!wpncyhwnn{!rcuugu!qp!tgurqpukdknkv{!hqt!vjg!ycvgt.

swcnkv{!xkqncvkqpu/!

!

Vq! ocmg! ocvvgtu! yqtug-! vjg! ftchv! GKU! ujktmu! cp{! tgurqpukdknkv{! hqt! vjgug!

rtqdngou/! Tcvjgt! vjcp! cuuguukpi! ogcuwtgu! vjg! Eqtru! ecp! vcmg! vq! okvkicvg! vjgug!

eqpugswgpegu-!vjg!ftchv!GKU!uwiiguvu!vjcv!eqornkcpeg!ykvj!ycvgt.swcnkv{!uvcpfctfu!

k]`` ZU`` cb rghUhY kUhYf eiU`]hm fY[i`Uh]b[ U[YbW]YgqCFGO-! Hnqtkfc! FGR-! cpf!

AYcf[]U ?>J+s FGKU!7.323=! ugg!cnuq-! g/i/-!FGKU!GU.44!vq!GU.45/!Vjg!Engcp!Ycvgt!

;Wh UbX h\Y =cfdgt fY[i`Uh]cbg UbX [wkfcpeg!fq!pqv!cnnqy!vjg!Eqtru!vq!vtcpuhgt!vjg!

VifXYbg ]b h\Uh kUm+ =cfdg fY[i`Uh]cbg dfcj]XY h\Uh h\Y =cfdg aigh raUbU[Y ]hg

rtqlgevu! kp! ceeqtfcpeg! ykvj! cnn! crrnkecdng! Hgfgtcn! cpf! uvcvg! gpxktqpogpvcn! ncyu-!

Wf]hYf]U) UbX ghUbXUfXg+s ?L ...-.3.9265! cv! 3/! VjY =cfdg U`gc aigh rdfchYWh U``

gzkuvkpi!cpf!hwvwtg!wugu!kpenwfkpi!cuukokncvkxg!ecrcekv{-!cswcvke!nkhg-!ycvgt!uwrrn{-!

fYWfYUh]cb) ]bXighf]U` igY) \mXfcdckYf) YhW+s Kf/!N\YgY raUbU[YaYbh fYgdcbg]V]`]h]Yg

YlhYbX h\fci[\cih h\Y UfYU ]bZ`iYbWYX Vms h\Y =cfdgt crgtcvkqpu/!Kf/!!

GRC!rtgxkqwun{!etkvkek|gf!vjg!Eqtru!hqt!ocmkpi!vjg!ucog!okuvcmg!kp!vjg!CEV!

<Ug]b+ Cb WcaaYbhg cb h\Y Z]bU` ;=N aUbiU`) ?J; ghUhYX h\Uh ]h rX]gU[fYYSXTs k]h\

h\Y =cfdgt UhhYadh hc g\]Zh rfYgdcbg]V]`]hms Zcf h\Y UXjYfgY kUhYf.swcnkv{!eqpfkvkqpu!

ecwugf! d{! kvu! cdYfUh]cbg ]b h\Uh VUg]b hc rh\Y fYgdYWh]jY ghUhYg h\Uh aUbU[Y h\Y

HJ>?M dfc[fUa+s ?l\+ K Uh / &?J; ;=N WcaaYbhg'+ ?J; ]bZcfaYX h\Y =cfdg h\Uh

rSdTifgiUbh hc h\Y =P; UbX h\Y OM;=?tg [i]XUbWY fY[i`Uh]cbg Uh ?L...-.3.9265-!

E

Response to ACF224 - Alabama Office of Water Resources

E. The EIS appropriately documents the impacts to the human environment for the alternatives. The WCMs comply

with all applicable laws and regulations. Violations of state water quality standards for total phosphorus by the

PAA are documented in the EIS. Comparisons between water management alternatives Alt1 and Alt7 in Table

6.1-16 illustrate differences that represent potential violations attributable to projected increases in wastewater

returns downstream of Buford Dam by wastewater dischargers. Evaluation by the appropriately delegated state

agencies to determine the appropriate discharge provisions of National Pollutant Discharge and Elimination

System (NPDES) permits is needed. GAEPD has stated in their comments on the draft EIS and in their 2013

triennial review that they intend to ensure that water quality standards are met at all flows (GAEPD 2014).
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!

eqornkcpeg!ykvj!ycvgt!swcnkv{! uvcpfctfu!ogcpu! vjcv! vjg! gzkuvkpi! kpuvtgco!ycvgt!

igYg UbX h\Y kUhYf eiU`]hm bYWYggUfm hc dfchYWh h\Ya k]`` VY aU]bhU]bYX+s Kf/!GRC!

WcbW`iXYX h\Uh rh\Y OM;=? WUbbch) h\fci[\ ]hg cdYfUh]cbU` XYW]g]cbg) WfYUhY

eqpfkvkqpu!)g/i/-!fgetgcugf!hnqy*!vjcv!ecwug!rgtokvvgYg hc ZU`` cih cZ Wcad`]UbWY+s Kf/!

Vjg!hkpcn!CEH!ocpwcn!ujqwnf!pqv!eqookv!vjg!ucog!gttqt/!

!

X/ Vjg!ftchv!GKU!ku!eqpvtct{!vq!PGRC/!

!

Hkpcnn{-! vjg! Eqtru! owuv! dtkpi! vjg! ftchv! GKU! kp! nkpg! ykvj! vjg! Pcvkqpcn!

Gpxktqpogpvcn! Rtqvgevkqp! Cev/! Vjg! ftchv! GKU! fqgu! pqv! ceewtcvgn{! rqtvtc{! vjg!

gpxktqpogpvcn!korcevu!vjg!ftchv!YEO!yqwnf!ecwug/! Kp!rwtrqtvkpi!vq!eqorn{!ykvj!

H?J;tg fYei]fYaYbh cZ gYhh]b[ civ! c! Pq! Cevkqp! Cnvgtpcvkxg! cickpuv! yjkej! vjg!

[cjYfbaYbh UbX diV`]W WUb YjU`iUhY h\Y J;;tg Ybj]fcbaYbhU` ]adUWhg) h\Y XfUZh

GKU!tgrgcvu!vyq!gttqtu!ukoknct!vq!vjg!qpgu!vjcv!rgtogcvg!vjg!hkpcn!GKU!hqt!vjg!CEV!

Dcukp/!

!

C/ Vjg!ftchv!GKU!hcknu!vq!wug!vjg!2;69!dcugnkpg/!!

Vjg! ftchv! GKU! vcmgu! vjg! ytqpi! crrtqcej! yjgp! fgvgtokpkpi! vjg! PCC/! Vjg!

PCC! kp! vjg! ftchv! GKU! gttqpgqwun{! tghgtgpegu! ewttgpv! qrgtcvkqpu-! tcvjgt! vjcp! vjg!

ncuv!ugv!qh!qrgtcvkqpu!uwdlgevgf!vq!PGRC!cpcn{uku/!@cf acgh cZ h\Y =cfdgt cdYfUh]cbg

kp!vjg!CEH!Dcukp-!vjg!oquv!tgegpv!PGRC!tgxkgy!qeewttgf!eqpvgorqtcpgqwun{!ykvj!

H?J;tg YbUWhaYbh ]b h\Y .64-g+ ;`UVUaU ibXYfghUbXg h\Uh h\Y =cfdg dfcXiWYX

hkpcn! gpxktqpogpvcn! korcev! uvcvgogpvu! hqt! Ncmg! Ncpkgt! cpf! vjg! Dwhqtf! Fco! kp!

2;85-!hqt!Ncmg!Ugokpqng-!vjg!Yqqftwhh!Fco-!cpf!vjg!CEH!u{uvgo!igpgtcnn{!kp!2;87-!

UbX Zcf PU`hYf @+ AYcf[Y ]b .646+ ?UW\ cZ h\cgY @?CMg WcffYgdcbXYX hc h\Y =cfdgt

qrgtcvkqpu!wpfgt!vjg!ycvgt.eqpvtqn!ocpwcn!kuuwgf!kp!2;69/!Ugg!Gzj/!T!)Dwhqtf!GKU*=!

Gzj/!U!)Yqqftwhh!GKU*=!Gzj/!V!)Ycnvgt!H/!Igqtig!GKU*=!Gzj/!P!)CEH!HGKU*/!

Tcvjgt! vjcp! tghgtgpekpi!cp!PCC! vjcv! kpeqtrqtcvgu! vjg! ncuv! qrgtcvkqpu! vjcv!

vjg!Eqtru!uwdlgevgf!vq!PGRC-!vjg!ftchv!GKU!tgnkgu!qp!fkhhgtgpv!qrgtcvkqpu/!Vjg!ftchv!

?CM Yld`U]bg h\Uh rPUhYf GUbU[YaYbh ;`hYfbUh]jY .)s k\]W\ ]h XYg][bUhYg Ug h\Y

P;;) Wcbg]ghg cZ) Uacb[ ch\Yf h\]b[g) rSWTiffYbh [i]XY WifjYgs UbX!rSWTwttgpv!cevkqp!

|qpgu+s >?CM 1.54!vq!5.55/!Vjcv!crrtqcej!ku!rtqdngocvke!dgecwug-!cu!vjg!ftchv!GKU!

WcbWYXYg) h\Y =cfdgt WiffYbh cdYfUh]cbg UfY VUgYX cb XfUZh aUbiU`g h\Y =cfdg

rtqrqugf!kp!2;9;/!Ugg!FGKU!GU.22/!Cnvjqwij!vjg!Eqtru!ewttgpvn{!ku!qrgtcvkpi!wpfgt!

vjqug!ocpwcnu-!kv!ku!fqkpi!uq!knngicnn{-!hqt!kv!jcu!pgxgt!uwdlgevgf!vjgo!vq!hkpcn!PGRC!

tgxkgy/!Kpfggf-!kp!qdvckpkpi!vjg!fkuokuucn!qh!vjg!ncyuwkv!Cncdcoc!hkngf!ejcnngpikpi!

vjg! 2;9;! ftchv! ocpwcn-! vjg! Eqtru! uweeguuhwnn{! ctiwgf! vjcv! vjg! ocpwcn! fkf! pqv!

Wcbgh]hihY rZ]bU` U[YbWm UWh]cbs giV^YWh hc ^iX]W]U` fYj]Yk VYWUigY h\Y =cfdg rjc]f_!

pqv! rgthqtogf! vjg! equv! cpcn{ugu! qt! rtgrctgf! vjg! ytkvvgp! tgrqtvu! tgswktgf! d{! vjg!

PM;) h\Y =cfdgt ]bhYfbU` [i]XYnkpgu-!cpf!vjg!Pcvkqpcn!Gpxktqpogpvcn!Rqnke{!Cev!vq!

Response to ACF224 - Alabama Office of Water Resources
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!

aU_Y dYfaUbYbh fYU``cWUh]cbg+s Kp!tg!OFN.2935!Vtk.Uvcvg!Ycvgt!Tkijvu!Nkvki/-!755!

H/4f!cv!2292/!!

Cu!Cncdcoc!jcu!gzrnckpgf!kp!kvu!eqoogpvu!qp!vjg!CEV!ocpwcn-!PGRC!fqgu!

pqv!cnnqy!vjg!Eqtru!vq!cfqrv!pqp.PGRC.crrtqxgf!qrgtcvkqpu!kpvq!vjg!PCC/!Vjcv!ku!

uq! gxgp! yjgp! vjg! Eqtru! jcu! dggp! knngicnn{! korngogpvkpi! vjqug! qrgtcvkqpu! hqt!

fgecfgu/! Ugg-! g/i/-!>(3( EORJROLK 6KJ_T [( >(3( 4KV_Y UL BWGTXV(-!788! H/4f!6;7-! 714!

)5vj!Ekt/!3123*=!Htkgpfu!qh![qugokvg!Xcnng{!x/!Mgorvjqtpg-!631!H/4f!2135-!2148.49!

);vj!Ekt/!3119*/!Kh!vjg!twng!ygtg!qvjgtykug-!vjg!Eqtru!eqwnf!gxcfg!ceeqwpvcdknkv{!hqt!

vjg!gpxktqpogpvcn!ghhgevu!qh!gngogpvu!kp!vjg!2;9;!ftchv!rncp/!Vjcv!yqwnf!gpeqwtcig!

hgfgtcn!cigpekgu!vq!knngicnn{!korngogpv!qrgtcvkqpu!qp!c!rtqxkukqpcn!dcuku!cpf!vjgp-!

yjgp! ncvgt! rtqrqukpi! hkpcn! cigpe{! cevkqp-! vq! encko! vjcv! vjg! knngicnn{! korngogpvgf!

qrgtcvkqpu!ctg!pqv!uwdlgev!vq!PGRC!tgxkgy/!Vjcv!ecppqv!dg!vjg!ncy/!Kpuvgcf!qh!wukpi!

h\Y .656 XfUZh aUbiU`tg cdYfUh]cbg Ug h\Y H;;) h\Y =cfdg awuv!wug!vjg!qrgtcvkqpu!

Zfca h\Y =cfdgt `Ugh Z]bU` ?CM ]b h\Y .64-g+!

!

D/ ?IF ERBGT 48>ZS PORTRBXBL OG DURRFNT OPFRBTJONS DONGLJDTS WJTI

jkuvqtkecn!qdugtxcvkqpu/!!

Gxgp!kh!kv!ygtg!crrtqrtkcvg!vq!tghgtgpeg!ewttgpv!qrgtcvkqpu!cu!vjg!dcugnkpg!hqt!

eqorctkuqp!vq!vjg!J;;) h\Y XfUZh ?CMtg WU`Wi`Uh]cb cZ h\Y H;; gh]`` ]g Z`UkYX+ >iY hc

acXY`]b[ UbX aYh\cXc`c[]WU` Yffcfg) h\Y XfUZh ?CMtg H;; XcYg bch YjYb UWWifUhY`m

tghngev!ewttgpv!ycvgt.eqpvtqn!qrgtcvkqpu!kp!ugxgtcn!yc{u/!!

Hktuv-! h\Y =cfdgt dfcZZYfYX H;; XcYg bch `]bY id! ykvj! jkuvqtkecn! hnqyu! cv!

Eqnwodwu! qt! Eqnwodkc/! Hqt! gzcorng-! vjg! Eqnwodkc! hnqyu! tgrqtvgf! d{! vjg! PCC!

dgvyggp!Oc{!cpf!Qevqdgt!3118!ygtg!24&! nqygt! vjcp! vjg! hnqyu!cevwcnn{! qdugtxgf!

fwtkpi! vjcv!vkog/!Ugg!Gzj/!C.24!cv!3.4/!Nkmgykug-!vjg!Eqnwodwu!hnqyu!tgrqtvgf!d{!

vjg!PCC!hqt!Lwpg!vjtqwij!Pqxgodgt!3118!ygtg!28&!nqygt!vjcp!qdugtxgf!hnqyu!cv!

vjcv!nqecvkqp/!Ugg!Gzj/!C.25!cv!4/!!

Ugeqpf-!vjg!PCC!ku!gswcnn{!rtqdngocvke!yjgp!eqorctgf!vq!jkuvqtke!gngxcvkqpu!

Uh h\Y =cfdgt dfc^YWhg+ ;h FUb]Yf) h\Y H;; dcfhfUmg Y`YjUh]cbg h\cv! ctg! cv! vkogu!

jkijgt! vjcp!yjcv!cevwcnn{! qeewttgf/! Ugg! Gzj/!C.26!cv! 3/!Cv!Yguv!Rqkpv-! vjg!PCC!

rqtvtc{u!gngxcvkqpu!vjcv!ctg!cv!vkogu!nqygt!vjcp!yjcv!cevwcnn{!qeewttgf/!Ugg!Gzj/!C.

27!cv!3/!Ogcpyjkng-!cv!Ycnvgt!H/!Igqtig-!vjg!PCC!rqtvtc{u!gngxcvkqpu!vjcv!ctg!cv!

vkogu!jkijgt!cpf!oqtg!uvcdng!vjcp!yjcv!jkuvqt{!ujqyu/!Ugg!Gzj/!C.28!cv!3/!!

Vjwu-!vq!vjg!gzvgpv!vjcv!vjg!Eqtru!ku!gpfgcxqtkpi!vq!tghngev!ewttgpv!qrgtcvkqpu!

]b ]hg H;;) h\Y XfUZh ?CM \Ug ZU]`YX ]b h\Uh hUg_+ <ih VYWUigY h\Y =cfdgt WiffYbh

CEH! qrgtcvkqpu! fkf! pqv! iq! vjtqwij! vjg! PGRC! rtqeguu-! kv! ku! kpcrrtqrtkcvg! hqt! vjg!

PCC!vq!tghngev!vjqug!qrgtcvkqpu!kp!cp{!gxgpv/!Vq!eqpxg{!vjg!ukipkhkecpv!ghhgevu!vjcv!

vjg! ftchv! YEO! yqwnf! ecwugqeqorngvg! ykvj! uwduvcpvkcn! qrgtcvkqpcn! ejcpigu!

fgukipgf!vq!vtcpuhqto!Dwhqtf!kpvq!c!rtqlgev!yjqug!rtgfqokpcpv!rwtrqug!ku!vq!uwrrn{!

ycvgt!vq!Cvncpvcqvjg!ftchv!GKU!owuv!wug!vjg!2;69!qrgtcvkqpu!cu!vjg!PCC/!

F

Response to ACF224 - Alabama Office of Water Resources

F. In the Council on Environmental Quality’s (CEQ’s) memorandum of March 23, 1981, Forty Most Asked Questions

Concerning CEQ's National Environmental Policy Act Regulations, the response to question no. 3 addressing the

NAA states: “the 'no action' alternative may be thought of in terms of continuing with the present course of

action until that action is changed.” Consequently, for purposes of the Master WCM update process, “no action”

reflects current reservoir operations as they have evolved over time in response to laws, regulations, policy, and

new technical information. Basing the NAA on a pre-NEPA 1958 WCM for the purpose of assessing the effects of

alternative WCM update plans would neither accurately reflect current baseline operations nor be consistent

with “no action” as defined in the CEQ memorandum. In the EIS, USACE endeavored not only to describe the

affected environment in terms of current conditions in the ACF Basin, but also to incorporate a historical

perspective on natural and human resources in the basin dating back to the early 1950s, when Jim Woodruff

Lock and Dam and Lake Seminole were completed and placed in operation.

The discussion in section 4.0 of the EIS has been revised to add language indicating that the HEC-ResSim model

was not “calibrated” to observed data and, therefore, would not be expected to necessarily simulate observed

data for high or low flows. The HEC-ResSim model follows the operating plan when, in actuality, deviations from

the operating plan might have been approved that the model cannot capture precisely. As stated in section

4.2.1.1 of the draft EIS:

Water Management Alternative 1 represents no change from the current management direction or level

of management intensity. This alternative would represent continuation of the current water control

operations at each of the federal projects in the ACF Basin. Basinwide management for all seven project

purposes (i.e., flood risk management, hydroelectric power generation, navigation, fish and wildlife

conservation, recreation, water quality, and water supply) is also considered in the alternative.

Model simulations of the current management direction do not necessarily represent observed conditions as in

cases in which deviations are request as stated in section 6.10:

As in past years, working closely with states and affected stakeholders, special releases from USACE

projects might be made to assist with public health and safety throughout the ACF Basin. USACE will

periodically notify users when such releases are made, and water users can also directly notify USACE of

their needs for special releases.

Historic special releases were not simulated in this modeling effort as the intent of the model was to evaluate

the effects of changes in USACE’s current management direction, not to mimic historic conditions.
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I|lmfmx E04 Peoi Permiv +Fyjsvh, Kvsww [mxlhve{ep erh Wxsveki Vipexmsrwlmt Teki 4 sj 7

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1

Xli Gsvtw sj Irkmriivw tvszmhih e vipexmsrwlmt fix{iir kvsww {mxlhve{ep erh viuymvih vieppsgexmsr

wxsveki zspyqi ex Peoi Permiv +Fyjsvh, ew tevx sj xli HIMW1 Sr tekiw IW063 erh IW064 sj Zspyqi 4 sj xli

HIMW/ xli Gsvtw sj Irkmriivw wxexiw>

Xlmw kvsww {mxlhve{ep sj 498 qkh {syph viuymvi e vieppsgexmsr sj efsyx 4<=/833 eg0jx sj wxsveki

ex e jmvwx gswx sj efsyx ';=13 qmppmsr1

Ew wls{r mr Jmkyvi 4 fips{/ xli Gsvtw sj Irkmriivw wxexiw xli xsxep gsrwivzexmsr wxsveki sj Peoi Permiv

+Fyjsvh, mr xefpi IW04 sr teki IW06 sj xli HIMW mw 4/3<;/933 egvi0jiix1

Xli mrjsvqexmsr pmwxih efszi {ew ywih xs hizipst e vipexmsrwlmt fix{iir kvsww {mxlhve{ep erh viuymvih

wxsveki xs fi vieppsgexih ex Peoi Permiv +Fyjsvh,>

$*'..0('3*)"%301',*",'(1* # +**3-

#1022"&-3")1'4'.",/,)-
B

5=>0944"'(1* # +**3

5;9"/,)
B 5058=29

'(1* # +**3

/,)

Ew wls{r mr Jmkyvi 5 fips{/ xli Gsvtw sj Irkmriivw tviwirxih wizivep {exiv wyttp} {mxlhve{ep eqsyrxw

ewwsgmexih {mxl hmvigx {mxlhve{epw jvsq Peoi Permiv +Fyjsvh,1

Xli tyvtswi sj xlmw i|lmfmx mw xs hiqsrwxvexi xli iuymzepirx wxsveki +mr fsxl egvi0jiix erh tivgirx,

ewwsgmexih {mxl wtigmjmg {mxlhve{ep zepyiw1 Xs hixivqmri xli gsrwivzexmsr wxsveki ewwsgmexih {mxl e

wtigmjmg {mxlhve{ep/ xli {mxlhve{ep mw qypxmtpmih f} xli wxsveki0}miph vipexmsrwlmt hijmrih efszi

+4/47<18 egvi0jiix2qkh, erh xlir vsyrhih xs jmzi +8, wmkrmjmgerx hmkmxw1 Xlmw zepyi mw xlir hmzmhih f} xli

xsxep gsrwivzexmsr wxsveki +4/3<;/933 egvi0jiix, xs hixivqmri xli tivgirxeki sj Peoi Permiv +Fyjsvh,

ewwsgmexih {mxl xli wtigmjmg {mxlhve{ep1 Xli hmvigx {mxlhve{ep zepyiw ywih jsv xlmw erep}wmw evi 53 qkh/

43< qkh/ 498 qkh/ 538 qkh/ erh 5;; qkh1
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I|lmfmx E04 Peoi Permiv +Fyjsvh, Kvsww [mxlhve{ep erh Wxsveki Vipexmsrwlmt Teki 5 sj 7

Xli wtigmjmg gepgypexmsrw evi ew jspps{w>

Hmvigx {mxlhve{ep sj 53 qkh>

64"/,)" Ü 5058=29
'(1* # +**3

/,)
B 660><4"'(1* # +**3

660><4""'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 625)

Hmvigx {mxlhve{ep sj 43< qkh>

54="/,)" Ü 5058=29
'(1* # +**3

/,)
B 5680484""'(1* # +**3

5680484""'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 5528)

Hmvigx {mxlhve{ep sj 498 qkh>

5;9"/,)" Ü 5058=29
'(1* # +**3

/,)
B 5=>0944"'(1* # +**3

5=>0944"'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 5<28)

Hmvigx {mxlhve{ep sj 538 qkh>

649"/,)" Ü 5058=29
'(1* # +**3

/,)
B 6790884"'(1* # +**3

6790884"'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 652;)

Hmvigx {mxlhve{ep sj 5;; qkh>

6<<"/,)" Ü 5058=29
'(1* # +**3

/,)
B 75=0574"'(1* # +**3

75=0574"'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 6>27)

Xli Gsvtw sj Irkmriivw Tvstswih Egxmsr Epxivrexmzi mrgpyhiw e {mxlhve{ep fips{ Peoi Permiv +Fyjsvh, sj

73< qkh1 Mr ehhmxmsr xs xli efszi gepgypexmsrw/ xli Peoi Permiv +Fyjsvh, wxsveki iuymzepirx ewwsgmexih

{mxl 73< qkh {ew gepgypexih ew wls{r fips{1

84="/,)" Ü 5058=29
'(1* # +**3

/,)
B 8;=09>4"'(1* # +**3

8;=09>4"'(1* # +**3" ü 504=<0;44"'(1* # +**3 B 8725)

I|lmfmx E04 Peoi Permiv +Fyjsvh, Kvsww [mxlhve{ep erh Wxsveki Vipexmsrwlmt Teki 6 sj 7

Jmkyvi 4 0 Xefpi IW04 sr Teki IW06 sj Zspyqi 4 sj xli HIMW
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I|lmfmx E04 Peoi Permiv +Fyjsvh, Kvsww [mxlhve{ep erh Wxsveki Vipexmsrwlmt Teki 7 sj 7

Jmkyvi 5 0 Xefpi IW07 sr Teki IW04< sj Zspyqi 4 sj xli HIMW
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I|lmfmx E05 Erryep L}hvsts{iv ex Fyjsvh/ [iwx Tsmrx erh [J Kisvki Teki 4 sj 46

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi

+Fewipmri,/ Epxivrexmzi 4F/ Epxivrexmzi ;F/ erh Epxivrexmzi ;L +Tvstswih Egxmsr,1 Xli viwypxw jvsq xli

Gsvtw sj Irkmriivw� LIG0ViwWmq qshipmrk erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli l}hvsts{iv irivk} kirivexmsr hexe gsrxemrih mr xli ejsviqirxmsrih jmpi1 Wtigmjmgepp}/

xli LIG0HWWZyi tvskveq {ew ywih xs eziveki erh i|xvegx xli l}hvsts{iv irivk} kirivexmsr hexe jsv

Peoi Permiv +Fyjsvh,/ [iwx Tsmrx Peoi/ Peoi Iyjeype +[1J1 Kisvki, erh Nmq [sshvyjj jsv wizivep sj xli

Gsvtw sj Irkmriivw� qship wmqypexmsrw jvsq xli ejsviqirxmsrih jmpi1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpi ewwsgmexih {mxl xli l}hvsts{iv irivk}

kirivexmsr hexe xlex {ew ezivekih erh i|xvegxih jsv xlmw erep}wmw evi ew jspps{w>

" Rs Egxmsr

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

" Epxivrexmzi 4F

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

" Epxivrexmzi ;F

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

" Epxivrexmzi ;L +Tvstswih Egxmsr,

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

Xli LIG0HWWZyi Qexl Jyrgxmsr {ew ywih xs gepgypexi erryep gyqypexmzi irivk} kirivexmsr ewwsgmexih

{mxl iegl sj xli ejsviqirxmsrih hexe wixw1 Jmkyvi 4 fips{ wls{w e wgviirwlsx sj xli Qexl Jyrgxmsrw

wixxmrkw ywih xs hizipst xli erryep l}hvsts{iv irivk} kirivexmsr hexe1

I|lmfmx E05 Erryep L}hvsts{iv ex Fyjsvh/ [iwx Tsmrx erh [J Kisvki Teki 5 sj 46

Jmkyvi 4 0 Wgviirwlsx jvsq LIG0HWWZyi

Xli LIG0HWWZyi tvskveq {ew xlir ywih xs i|xvegx xli erryep irivk} zepyi jsv xli ejsviqirxmsrih

hexe wixw1 Qmgvswsjx I|gip {ew xlir ywih xs erep}~i xli i|xvegxih hexe1 Wtigmjmgepp}/ xli �EZIVEKI�

jyrgxmsr sj Qmgvswsjx I|gip {ew ywih xs eziveki xli ;6 +4=6= � 5344, erryep irivk} kirivexmsr zepyiw

jsv iegl sj xli epxivrexmziw pmwxih efszi1 Xli viwypxw +xli eziveki sj xli erryep irivk} zepyiw, sj xlmw

erep}wmw evi wls{r mr Xefpi 4 fips{1 Epws/ xefpiw wls{mrk xli }ievp} erryep irivk} zepyiw evi mrgpyhih

ew Ettirhm| E/ F/ erh G sj xlmw vitsvx1

Eziveki Erryep L}hvsts{iv Irivk} Kirivexmsr +q{l,

Epxivrexmzi Peoi Permiv +Fyjsvh,
[iwx Tsmrx Peoi Peoi Iyjeype

+[1J1 Kisvki,

Rs Egxmsr 459/694 4;9/957 79</637

Epxivrexmzi 4F 46=/387 4<4/4<= 7;6/8<3

Epxivrexmzi ;F 46=/4;6 4<4/54; 7;5/<<5

Epxivrexmzi ;L

+Tvstswih Egxmsr,
44=/8=6 4;8/7=4 799/6;;

Xefpi 4 � Eziveki Erryep Irivk} Kirivexmsr
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I|lmfmx E05 Erryep L}hvsts{iv ex Fyjsvh/ [iwx Tsmrx erh [J Kisvki Teki 6 sj 46

Wyqqmrk xli zepyiw jvsq Xefpi 4 wls{w xlex xli gsqfmrih eziveki erryep l}hvsts{iv kirivexmsr jsv

xli xlvii tvsnigxw mw ;=6/5;5 q{l erh ;94/794 q{l jsv Epxivrexmzi ;F erh Epxivrexmzi ;L viwtigxmzip}1

Xli hmjjivirgi mr xliwi x{s ryqfivw mw 64/<44 q{l1 Xlmw vitviwirxw 7( sj xli Epxivrexmzi ;F eziveki

erryep l}hvsts{iv zepyi +64/<44 q{l û ;=6/5;5 q{l,1 Jsyv +7, tivgirx sj e }iev mw iuymzepirx xs 4719

he}w sv sziv x{s +5, {iiow +7( | 698 he}w A 4719 he}w,1

Sr teki IW064 sj Zspyqi 4 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw xlex xli tvstswih egxmsr

epxivrexmzi +Epxivrexmzi ;L, tvshygi e �wpmklx vihygxmsr� mr irivk} erh getegmx} firijmx1 Wtigmjmgepp}/ xli

Gsvtw sj Irkmriivw gsqtevih xli xsxep irivk} erh getegmx} firijmx sj xli Epxivrexmzi ;L +Tvstswih

Egxmsr, xs xlex sj xli Rs Egxmsr viwypxmrk mr e hmjjivirgi sj �efsyx 318 tivgirx1�

Ew wls{r mr xlmw i|lmfmx/ xli Gsvtw sj Irkmriivw� gsrgpywmsr sj e �wpmklx vihygxmsr� mr l}hvsts{iv hsiw

rsx ehiuyexip} vitviwirx xli mqtegx ewwsgmexih {mxl xli Gsvtw sj Irkmriivw tvstswih egxmsr1 Xlmw mw

hyi xs x{s viewsrw1 Jmvwx/ xli Gsvtw sj Irkmriivw {syph lezi gepgypexih e kviexiv mqtegx mj xli

tvstswih egxmsr {ivi xs fi gsqtevih xs e qsvi ettvstvmexi fewipmri jsv iegl mrhmzmhyep tvsnigx1

Wigsrh/ xli mqtegx sj 318 tivgirx {ew sfxemrih f} gsqtevmrk psrk xivq eziveki zepyiw {lmgl lew xli

ijjigx sj gsrgiepmrk xli mqtegx sj mrhmzmhyep }ievw xlex qe} fi lmkliv xler 318 tivgirx1 Xliwi x{s

mwwyiw evi i|tpemrih mr qsvi hixemp fips{1

Tvstswih Egxmsr Gsqtevih xs [vsrk Epxivrexmzi

Xli eziveki erryep l}hvsts{iv irivk} kirivexmsr jsv iegl sj xli viwivzsmvw {ew gsqtevih jsv zevmsyw

qship epxivrexmzi erep}wiw1 Xli viwypxw sj xli gsqtevmwsr sj xli erryep eziveki l}hvsts{iv irivk}

kirivexmsr evi wls{r mr Xefpi 5 fips{1 Xli Gsvtw sj Irkmriivw gsqtevih xli Tvstswih Egxmsr

Epxivrexmzi xs xli Rs Egxmsr Epxivrexmzi erh tviwirxih e 318 tivgirx w}wxiq mqtegx xs uyerxmj} xli

ijjigxw sj xli Tvstswih Egxmsr Epxivrexmzi1 Xli viwypxw tviwirxih mr xlmw xefpi wls{w xlex xli mqtegx sj

xli Tvstswih Egxmsr Epxivrexmzi/ gsqtevih xs xli Rs Egxmsr Epxivrexmzi/ ex xli xlvii tvsnigxw verkiw

jvsq 3174( xs 8169(1 Mr ehhmxmsr/ xli viwypxw mr Xefpi 5 wls{ xlex mj xli Gsvtw sj Irkmriivw {syph lezi

gsqtevih xli Tvstswih Egxmsr Epxivrexmzi xs e qsvi ettvstvmexi fewipmri xli mqtegx i|giihw 47( ex

sri sj xli tvsnigxw1

Gsqtevmwsr sj Erryep L}hvsts{iv Irivk} Kirivexmsr +(,

Epxivrexmzi Peoi Permiv +Fyjsvh,
[iwx Tsmrx Peoi Peoi Iyjeype

+[1J1 Kisvki,

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw Rs Egxmsr

_+;L � Rs Egxmsr, 2 Rs Egxmsra

08169( 03197( 03174(

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw 4F

_+;L � 4F, 2 4Fa

047133( 06147( 04185(

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw ;F

_+;L � ;F, 2 ;Fa

04713;( 06149( 0416<(

Xefpi 5 � Gsqtevmwsr sj Eziveki Erryep Irivk}
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Xli jspps{mrk mw er i|eqtpi sj xli gepgypexmsr ywih xs hizipst xli zepyiw wls{r mr Xefpi 51

Epxivrexmzi ;L zw Epxivrexmzi 4F jsv Peoi Permiv +Fyjsvh, eziveki erryep l}hvsts{iv

Psrk Xivq Ezivekmrk zivwyw Mrhmzmhyep ]ievw

Ew wls{r efszi xli psrk xivq eziveki erryep Peoi Permiv +Fyjsvh, l}hvsts{iv hmjjivirgi fix{iir xli

Tvstswih Egxmsr Epxivrexmzi erh xli Rs Egxmsr Epxivrexmzi mw 8169(1 Xli irivk} psww jsv mrhmzmhyep }ievw

ger fi sziv jmzi xmqiw kviexiv xler xli psrk xivq eziveki {lir gsqtevmrk xliwi x{s epxivrexmziw1 Jsv

i|eqtpi/ xli pevkiwx eziveki erryep Peoi Permiv +Fyjsvh, irivk} hmjjivirgi jsv xli Tvstswih Egxmsr erh

Rs Egxmsr Epxivrexmziw {ew 6417<(1 Xli pevkiwx erryep eziveki irivk} hmjjivirgi {syph fi izir

kviexiv mj xli Tvstswih Egxmsr Epxivrexmzi {ew gsqtevih xs e qsvi ettvstvmexi fewipmri +pmoi

Epxivrexmzi 4F,1 Xefpi 6 fips{ wls{w xli pevkiwx mrhmzmhyep erryep eziveki irivk} kirivexmsr hmjjivirgi

jsv xli ettpmgefpi viwivzsmv1

Pevkiwx Erryep Hmjjivirgiw sj xli Gsqtevmwsr sj Erryep

L}hvsts{iv Irivk} Kirivexmsr +(,

Epxivrexmzi Peoi Permiv +Fyjsvh,
[iwx Tsmrx Peoi Peoi Iyjeype

+[1J1 Kisvki,

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw Rs Egxmsr

_+;L � Rs Egxmsr, 2 Rs Egxmsra

06417<( 0;18=( 061;6(

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw 4F

_+;L � 4F, 2 4Fa

07=169( 0461<7( 0;183(

Epxivrexmzi ;L +Tvstswih

Egxmsr, zw ;F

_+;L � ;F, 2 ;Fa

07<175( 04417;( 08135(

Xefpi 6 � Pevkiwx Erryep Hmjjivirgi sj Gsqtevmwsr sj Eziveki Erryep Irivk}
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Peoi Permiv +Fyjsvh, Erryep Irivk} mr Q[l

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1939 152,776 160,895 157,339 148,358 -2.89% -7.79% -5.71%
1940 68,732 79,085 82,158 62,294 -9.37% -21.23% -24.18%
1941 53,046 63,932 59,362 42,007 -20.81% -34.29% -29.24%
1942 61,686 80,782 82,574 57,738 -6.40% -28.53% -30.08%
1943 148,188 159,693 163,702 142,369 -3.93% -10.85% -13.03%
1944 154,079 165,430 163,443 148,445 -3.66% -10.27% -9.18%
1945 89,702 103,669 103,820 77,806 -13.26% -24.95% -25.06%
1946 240,535 252,609 254,689 234,739 -2.41% -7.07% -7.83%
1947 107,230 119,353 117,609 100,487 -6.29% -15.81% -14.56%
1948 159,526 178,358 180,695 153,289 -3.91% -14.06% -15.17%
1949 255,362 268,012 268,020 248,538 -2.67% -7.27% -7.27%
1950 136,472 141,247 143,911 136,564 0.07% -3.32% -5.11%
1951 93,787 108,776 107,533 86,797 -7.45% -20.21% -19.28%
1952 165,564 179,304 174,583 152,874 -7.66% -14.74% -12.43%
1953 113,729 127,678 126,853 104,912 -7.75% -17.83% -17.30%
1954 131,846 141,017 138,641 126,309 -4.20% -10.43% -8.89%
1955 65,918 78,528 81,512 53,566 -18.74% -31.79% -34.28%
1956 55,421 65,904 66,755 50,884 -8.19% -22.79% -23.78%
1957 81,660 99,050 98,100 78,864 -3.42% -20.38% -19.61%
1958 103,192 117,772 117,041 95,455 -7.50% -18.95% -18.44%
1959 87,736 95,165 97,612 82,138 -6.38% -13.69% -15.85%
1960 146,515 160,901 161,742 138,845 -5.23% -13.71% -14.16%
1961 157,296 178,407 178,693 148,687 -5.47% -16.66% -16.79%
1962 152,521 159,314 159,652 151,446 -0.70% -4.94% -5.14%
1963 125,367 137,936 137,213 112,317 -10.41% -18.57% -18.14%
1964 215,897 234,938 235,182 209,438 -2.99% -10.85% -10.95%
1965 130,286 137,863 135,024 126,055 -3.25% -8.57% -6.64%
1966 120,020 131,695 134,445 109,153 -9.05% -17.12% -18.81%
1967 153,667 172,978 173,105 148,035 -3.66% -14.42% -14.48%
1968 141,316 149,834 147,956 137,370 -2.79% -8.32% -7.16%
1969 122,200 134,051 133,161 112,985 -7.54% -15.72% -15.15%
1970 78,171 90,143 93,974 80,156 2.54% -11.08% -14.70%
1971 107,959 126,714 126,047 90,319 -16.34% -28.72% -28.35%
1972 154,719 167,157 167,350 147,639 -4.58% -11.68% -11.78%
1973 220,468 233,510 233,511 214,086 -2.89% -8.32% -8.32%
1974 166,274 172,966 172,957 162,874 -2.04% -5.83% -5.83%
1975 156,428 175,600 175,747 146,624 -6.27% -16.50% -16.57%
1976 193,978 201,055 200,506 187,068 -3.56% -6.96% -6.70%
1977 142,407 161,089 161,567 136,700 -4.01% -15.14% -15.39%
1978 135,692 143,250 141,846 128,754 -5.11% -10.12% -9.23%
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Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1979 167,227 184,631 188,041 160,367 -4.10% -13.14% -14.72%
1980 176,823 188,189 182,910 167,738 -5.14% -10.87% -8.29%
1981 55,714 64,632 50,890 41,341 -25.80% -36.04% -18.76%
1982 69,525 81,352 98,157 74,414 7.03% -8.53% -24.19%
1983 140,090 159,256 161,890 130,231 -7.04% -18.23% -19.56%
1984 171,739 179,959 180,217 166,582 -3.00% -7.43% -7.57%
1985 70,561 79,478 81,479 67,801 -3.91% -14.69% -16.79%
1986 31,384 38,460 25,451 23,299 -25.76% -39.42% -8.46%
1987 65,624 85,114 93,818 48,390 -26.26% -43.15% -48.42%
1988 31,079 40,187 29,843 24,604 -20.83% -38.78% -17.55%
1989 82,220 105,589 120,677 83,215 1.21% -21.19% -31.04%
1990 204,856 213,380 211,302 193,653 -5.47% -9.25% -8.35%
1991 148,555 164,685 166,456 148,808 0.17% -9.64% -10.60%
1992 189,896 203,998 202,042 178,740 -5.87% -12.38% -11.53%
1993 191,261 198,432 196,849 187,767 -1.83% -5.37% -4.61%
1994 125,389 143,570 146,557 116,233 -7.30% -19.04% -20.69%
1995 162,245 174,700 173,671 154,838 -4.57% -11.37% -10.84%
1996 201,358 210,151 208,630 193,070 -4.12% -8.13% -7.46%
1997 137,163 150,654 152,080 134,065 -2.26% -11.01% -11.85%
1998 214,682 227,642 224,432 206,781 -3.68% -9.16% -7.86%
1999 74,005 81,836 81,951 59,377 -19.77% -27.44% -27.55%
2000 52,634 71,226 57,420 36,067 -31.48% -49.36% -37.19%
2001 33,613 39,016 48,145 34,902 3.84% -10.55% -27.51%
2002 32,487 45,756 44,006 28,142 -13.37% -38.50% -36.05%
2003 166,211 187,115 200,232 168,055 1.11% -10.19% -16.07%
2004 126,033 138,830 137,494 117,478 -6.79% -15.38% -14.56%
2005 178,672 191,369 191,221 173,082 -3.13% -9.56% -9.49%
2006 103,702 109,914 103,639 93,896 -9.46% -14.57% -9.40%
2007 69,371 83,827 94,179 74,894 7.96% -10.66% -20.48%
2008 26,447 36,529 21,922 28,196 6.61% -22.81% 28.62%
2009 105,292 125,275 136,268 77,120 -26.76% -38.44% -43.41%
2010 167,283 176,051 174,325 158,316 -5.36% -10.07% -9.18%
2011 103,835 114,477 117,779 105,835 1.93% -7.55% -10.14%

Average 126,361 139,054 139,173 119,593 -5.36% -14.00% -14.07%

I|lmfmx E05 Erryep L}hvsts{iv ex Fyjsvh/ [iwx Tsmrx erh [J Kisvki Teki < sj 46
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[iwx Tsmrx Erryep Irivk} mr Q[l

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1939 182,533 185,244 183,651 181,815 -0.39% -1.85% -1.00%
1940 137,274 141,602 142,995 136,076 -0.87% -3.90% -4.84%
1941 94,590 99,081 97,157 92,135 -2.60% -7.01% -5.17%
1942 142,974 150,951 151,509 142,358 -0.43% -5.69% -6.04%
1943 187,477 191,783 192,710 186,527 -0.51% -2.74% -3.21%
1944 201,969 205,966 204,973 201,175 -0.39% -2.33% -1.85%
1945 172,646 178,012 177,864 168,456 -2.43% -5.37% -5.29%
1946 244,221 247,592 247,764 242,905 -0.54% -1.89% -1.96%
1947 178,835 182,956 181,957 177,263 -0.88% -3.11% -2.58%
1948 245,959 252,053 252,792 245,542 -0.17% -2.58% -2.87%
1949 265,748 270,744 270,744 264,123 -0.61% -2.45% -2.45%
1950 148,679 150,247 151,242 150,167 1.00% -0.05% -0.71%
1951 126,014 131,976 130,843 124,153 -1.48% -5.93% -5.11%
1952 174,823 180,055 178,228 171,933 -1.65% -4.51% -3.53%
1953 195,569 200,736 199,881 193,332 -1.14% -3.69% -3.28%
1954 121,990 124,933 122,556 118,122 -3.17% -5.45% -3.62%
1955 92,221 97,264 97,006 89,940 -2.47% -7.53% -7.28%
1956 112,510 116,663 120,937 115,587 2.73% -0.92% -4.42%
1957 150,970 157,091 154,797 150,386 -0.39% -4.27% -2.85%
1958 177,810 183,135 182,546 175,696 -1.19% -4.06% -3.75%
1959 151,635 154,629 155,472 150,505 -0.75% -2.67% -3.20%
1960 188,969 193,208 193,243 187,727 -0.66% -2.84% -2.85%
1961 217,219 223,727 225,086 217,178 -0.02% -2.93% -3.51%
1962 205,196 208,035 207,897 206,064 0.42% -0.95% -0.88%
1963 201,045 203,791 204,041 197,877 -1.58% -2.90% -3.02%
1964 288,629 294,173 294,117 287,770 -0.30% -2.18% -2.16%
1965 198,371 201,337 199,973 197,957 -0.21% -1.68% -1.01%
1966 213,008 215,289 216,264 210,574 -1.14% -2.19% -2.63%
1967 228,780 235,629 235,779 228,506 -0.12% -3.02% -3.08%
1968 189,865 193,063 192,551 190,012 0.08% -1.58% -1.32%
1969 177,804 182,218 181,971 175,186 -1.47% -3.86% -3.73%
1970 145,824 150,499 151,965 148,324 1.71% -1.45% -2.40%
1971 222,020 228,358 228,228 216,570 -2.45% -5.16% -5.11%
1972 209,176 212,953 212,841 206,971 -1.05% -2.81% -2.76%
1973 296,579 301,681 301,674 297,208 0.21% -1.48% -1.48%
1974 246,160 248,472 248,424 245,960 -0.08% -1.01% -0.99%
1975 257,443 264,155 264,174 255,204 -0.87% -3.39% -3.40%
1976 224,972 227,675 227,419 223,033 -0.86% -2.04% -1.93%
1977 181,796 188,823 188,978 181,382 -0.23% -3.94% -4.02%
1978 151,232 154,297 151,046 147,090 -2.74% -4.67% -2.62%

I|lmfmx E05 Erryep L}hvsts{iv ex Fyjsvh/ [iwx Tsmrx erh [J Kisvki Teki 43 sj 46

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1979 218,816 225,293 230,235 221,469 1.21% -1.70% -3.81%
1980 217,964 222,119 219,460 215,069 -1.33% -3.17% -2.00%
1981 96,738 100,427 93,890 91,891 -5.01% -8.50% -2.13%
1982 183,587 188,284 196,606 188,895 2.89% 0.32% -3.92%
1983 230,088 236,660 236,061 227,790 -1.00% -3.75% -3.50%
1984 228,170 231,315 231,103 227,355 -0.36% -1.71% -1.62%
1985 136,604 140,155 141,330 137,638 0.76% -1.80% -2.61%
1986 78,744 80,846 76,062 77,853 -1.13% -3.70% 2.35%
1987 138,594 146,369 147,468 130,551 -5.80% -10.81% -11.47%
1988 80,438 84,481 81,519 81,291 1.06% -3.78% -0.28%
1989 180,126 187,342 194,837 183,024 1.61% -2.31% -6.06%
1990 205,119 208,344 207,683 201,611 -1.71% -3.23% -2.92%
1991 198,499 204,869 205,706 199,800 0.66% -2.47% -2.87%
1992 213,179 218,408 217,123 209,725 -1.62% -3.98% -3.41%
1993 186,462 189,084 188,861 186,871 0.22% -1.17% -1.05%
1994 211,375 218,540 219,331 208,690 -1.27% -4.51% -4.85%
1995 188,273 192,126 191,746 186,296 -1.05% -3.03% -2.84%
1996 178,976 182,570 181,787 176,524 -1.37% -3.31% -2.90%
1997 199,157 202,896 204,430 199,096 -0.03% -1.87% -2.61%
1998 211,038 215,318 213,768 208,740 -1.09% -3.06% -2.35%
1999 91,781 95,588 92,677 84,819 -7.59% -11.27% -8.48%
2000 71,579 81,016 77,284 69,800 -2.48% -13.84% -9.68%
2001 116,893 114,532 119,999 116,234 -0.56% 1.49% -3.14%
2002 92,680 97,325 99,722 96,105 3.70% -1.25% -3.63%
2003 244,828 252,354 257,789 246,519 0.69% -2.31% -4.37%
2004 170,735 176,035 175,129 168,503 -1.31% -4.28% -3.78%
2005 227,321 232,006 232,065 226,611 -0.31% -2.33% -2.35%
2006 128,002 130,268 127,556 125,505 -1.95% -3.66% -1.61%
2007 69,215 74,286 80,155 73,704 6.49% -0.78% -8.05%
2008 59,579 63,887 56,526 62,262 4.50% -2.54% 10.15%
2009 204,663 212,785 216,604 198,041 -3.24% -6.93% -8.57%
2010 179,328 182,752 181,648 176,836 -1.39% -3.24% -2.65%
2011 104,454 108,433 109,354 106,945 2.38% -1.37% -2.20%

Average 176,624 181,189 181,217 175,491 -0.64% -3.14% -3.16%
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Peoi Iyjeype +[1J1 Kisvki, Erryep Irivk} mr Q[l

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1939 496,752 499,857 498,019 495,663 -0.22% -0.84% -0.47%
1940 426,756 431,971 433,314 425,563 -0.28% -1.48% -1.79%
1941 290,132 295,494 289,972 284,105 -2.08% -3.85% -2.02%
1942 456,999 466,012 465,588 455,968 -0.23% -2.16% -2.07%
1943 521,430 525,865 525,732 520,192 -0.24% -1.08% -1.05%
1944 541,835 545,683 544,512 541,102 -0.14% -0.84% -0.63%
1945 474,426 480,992 479,778 470,388 -0.85% -2.20% -1.96%
1946 643,956 647,351 647,462 642,389 -0.24% -0.77% -0.78%
1947 570,002 574,696 573,617 568,338 -0.29% -1.11% -0.92%
1948 699,204 704,088 703,966 698,176 -0.15% -0.84% -0.82%
1949 691,006 696,559 696,542 689,293 -0.25% -1.04% -1.04%
1950 415,368 417,242 417,924 416,564 0.29% -0.16% -0.33%
1951 335,276 342,665 338,656 330,186 -1.52% -3.64% -2.50%
1952 444,616 451,207 448,803 441,319 -0.74% -2.19% -1.67%
1953 573,717 579,241 578,171 571,365 -0.41% -1.36% -1.18%
1954 325,501 328,969 324,090 317,877 -2.34% -3.37% -1.92%
1955 276,046 282,198 277,841 270,421 -2.04% -4.17% -2.67%
1956 330,310 335,522 338,672 332,584 0.69% -0.88% -1.80%
1957 448,446 453,685 453,448 445,781 -0.59% -1.74% -1.69%
1958 486,977 492,994 492,068 484,596 -0.49% -1.70% -1.52%
1959 501,132 504,573 505,471 500,305 -0.17% -0.85% -1.02%
1960 513,838 518,334 518,209 511,749 -0.41% -1.27% -1.25%
1961 539,393 547,734 554,223 546,000 1.22% -0.32% -1.48%
1962 530,977 533,612 533,446 531,429 0.09% -0.41% -0.38%
1963 460,364 464,880 464,270 456,059 -0.93% -1.90% -1.77%
1964 709,473 716,720 716,780 709,670 0.03% -0.98% -0.99%
1965 487,393 490,713 488,921 486,269 -0.23% -0.91% -0.54%
1966 550,132 552,338 553,262 547,228 -0.53% -0.93% -1.09%
1967 515,263 523,821 523,316 513,553 -0.33% -1.96% -1.87%
1968 426,436 430,231 427,492 424,414 -0.47% -1.35% -0.72%
1969 436,102 441,604 440,862 432,692 -0.78% -2.02% -1.85%
1970 420,604 425,773 427,484 423,166 0.61% -0.61% -1.01%
1971 605,403 612,724 612,194 599,948 -0.90% -2.09% -2.00%
1972 516,291 520,606 520,059 513,421 -0.56% -1.38% -1.28%
1973 689,819 694,948 694,941 690,481 0.10% -0.64% -0.64%
1974 582,149 584,969 584,767 581,206 -0.16% -0.64% -0.61%
1975 678,212 685,881 685,804 676,529 -0.25% -1.36% -1.35%
1976 598,426 602,640 602,336 598,006 -0.07% -0.77% -0.72%
1977 490,368 498,135 497,477 488,961 -0.29% -1.84% -1.71%
1978 475,284 478,796 472,905 468,174 -1.50% -2.22% -1.00%
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Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1979 557,037 563,879 568,004 559,824 0.50% -0.72% -1.44%
1980 522,105 526,910 523,494 518,918 -0.61% -1.52% -0.87%
1981 293,813 298,238 288,471 286,144 -2.61% -4.06% -0.81%
1982 449,130 454,611 464,288 454,955 1.30% 0.08% -2.01%
1983 589,423 597,062 597,144 586,721 -0.46% -1.73% -1.75%
1984 531,982 535,695 535,379 531,060 -0.17% -0.87% -0.81%
1985 327,309 331,785 332,628 329,539 0.68% -0.68% -0.93%
1986 269,880 273,124 264,076 265,853 -1.49% -2.66% 0.67%
1987 384,973 393,932 393,389 373,639 -2.94% -5.15% -5.02%
1988 257,365 262,037 257,234 256,824 -0.21% -1.99% -0.16%
1989 456,304 464,965 473,008 458,776 0.54% -1.33% -3.01%
1990 481,650 485,191 484,440 476,647 -1.04% -1.76% -1.61%
1991 486,981 494,373 495,795 488,679 0.35% -1.15% -1.44%
1992 521,057 526,829 524,340 514,840 -1.19% -2.28% -1.81%
1993 480,002 482,966 481,599 479,298 -0.15% -0.76% -0.48%
1994 552,977 560,861 561,518 549,913 -0.55% -1.95% -2.07%
1995 478,361 483,069 481,609 474,900 -0.72% -1.69% -1.39%
1996 509,839 512,665 511,601 506,887 -0.58% -1.13% -0.92%
1997 546,953 549,223 551,084 546,592 -0.07% -0.48% -0.82%
1998 543,757 548,247 546,143 540,872 -0.53% -1.35% -0.96%
1999 283,508 288,015 282,227 272,942 -3.73% -5.23% -3.29%
2000 225,435 238,987 230,562 221,066 -1.94% -7.50% -4.12%
2001 354,391 353,180 354,853 351,188 -0.90% -0.56% -1.03%
2002 255,263 261,679 262,704 257,334 0.81% -1.66% -2.04%
2003 576,134 584,626 591,508 578,075 0.34% -1.12% -2.27%
2004 420,913 427,127 426,493 418,956 -0.46% -1.91% -1.77%
2005 548,522 554,022 553,974 547,854 -0.12% -1.11% -1.10%
2006 320,196 323,062 317,367 314,804 -1.68% -2.56% -0.81%
2007 217,548 223,843 231,164 222,462 2.26% -0.62% -3.76%
2008 279,632 285,442 274,704 280,433 0.29% -1.75% 2.09%
2009 576,391 584,632 587,313 567,083 -1.61% -3.00% -3.44%
2010 451,915 455,267 453,805 448,810 -0.69% -1.42% -1.10%
2011 259,633 264,439 266,090 262,494 1.10% -0.74% -1.35%

Average 468,304 473,580 472,882 466,377 -0.41% -1.52% -1.38%
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I|lmfmx E06 Peoi Permiv +Fyjsvh, Rix [mxlhve{ep Mqtegx sr Zspyqi erh Ipizexmsr Teki 4 sj 8

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1

Xli Gsvtw sj Irkmriivw gsrhygxih e gvmxmgep }miph erep}wmw jsv xli EGJ fewmr ew tevx sj xli HIMW1 Sr teki

6 sj xlmw gvmxmgep }miph vitsvx/ xli Gsvtw sj Irkmriivw epws tvszmhiw xli yrmx gsrzivwmsrw ew jspps{w>

4 gjw A 319797 qkh A ;551; eg0jx2}v

Ew wls{r mr Jmkyvi 4 fips{/ xli Gsvtw sj Irkmriivw wxexiw xli xsxep gsrwivzexmsr wxsveki sj Peoi Permiv

+Fyjsvh,/ [iwx Tsmrx Peoi/ erh Peoi Iyjeype +[1J1 Kisvki, mr xefpi IW04 sr teki IW06 sj xli HIMW mw

4/3<;/933 egvi0jiix/ 639/464 egvi0jiix/ erh 577/733 egvi0jiix viwtigxmzip}1

Ew wls{r mr Jmkyvi 5 fips{/ xli Gsvtw sj Irkmriivw tviwirxih wizivep {exiv wyttp} {mxlhve{ep eqsyrxw

ewwsgmexih {mxl hmvigx {mxlhve{epw jvsq Peoi Permiv +Fyjsvh,1

Xli tyvtswi sj xlmw i|lmfmx mw xs hiqsrwxvexi xli iuymzepirx erryep wxsveki ewwsgmexih {mxl rix

{mxlhve{epw1 Xliwi zepyiw evi tviwirxih mr fsxl xsxep egvi0jiix xivqw/ tivgirx xli xsxep egvi0jiix

vitviwirxw sj xli xsxep gsrwivzexmsr wxsveki jsv iegl viwivzsmv/ erh ipizexmsr1 Xlmw gepgypexmsr lew fiir

qehi jsv iegl sj xli xlvii viwivzsmvw pmwxih efszi1 Xs hixivqmri xli iuymzepirx erryep wxsveki

ewwsgmexih {mxl e wtigmjmg {mxlhve{ep/ xli {mxlhve{ep mw qypxmtpmih f} xli gsrzivwmsr jegxsv tvszmhih f}

xli Gsvtw sj Irkmriivw +;551; egvi0jiix2}iev A 319797 qkh,1 Xlmw zepyi mw xlir hmzmhih f} xli xsxep

gsrwivzexmsr wxsveki/ jsv iegl sj xli viwivzsmvw pmwxih efszi1 Xli rix {mxlhve{ep zepyi ywih jsv xlmw

erep}wmw mw =<167 qkh1 Xlmw mw xli rix {mxlhve{ep zepyi ewwsgmexih {mxl 498 qkh {mxlhve{ep erh e 7317(

vixyvr ex Peoi Permiv ew gsrwmhivih mr Stxmsr L1

Xli wtigmjmg gepgypexmsrw evi ew jspps{w>

Rix [mxlhve{ep>

Erryep Zspyqi Iuymzepirx>

I|lmfmx E06 Peoi Permiv +Fyjsvh, Rix [mxlhve{ep Mqtegx sr Zspyqi erh Ipizexmsr Teki 5 sj 8

Xli hexe gsrxemrih mr Jmkyvi 4 fips{ wls{w xli rsvqep +wyqqiv, peoi ipizexmsr jsv iegl sj xli

viwivzsmvw xlex evi hmwgywwih mr xlmw erep}wmw1 Wtigmjmgepp}/ xli rsvqep +wyqqiv, peoi ipizexmsr jsv xli

viwivzsmvw mw wls{r mr xli jspps{mrk xefpi1 Xlmw xefpi epws gsrxemrw xli ewwsgmexih wxsveki zspyqiw mr

egvi0jiix1 Xliwi zepyiw {ivi sfxemrih jvsq xli ipizexmsr0zspyqi vipexmsrwlmtw wls{r mr Jmkyviw 6081

Viwivzsmv Rsvqep +wyqqiv, Peoi

Ipizexmsr mr jiix

Zspyqi ex Rsvqep +wyqqiv,

Peoi Ipizexmsr mr egvi0jiix

Peoi Permiv +Fyjsvh, 4/3;4 4/=88/533

[iwx Tsmrx Peoi 968 937/85;

Peoi Iyjeype +[1J1 Kisvki, 4=3 =67/733
Xefpi 4 0 Rsvqep +wyqqiv, Peoi Ipizexmsr Mrjsvqexmsr

Xs hixivqmri xli iuymzepirx ipizexmsr mqtegx ewwsgmexih {mxl xli erryep zspyqi iuymzepirx sj xli

=<167 qkh rix {mxlhve{ep/ xli erryep zspyqi iuymzepirx {ew wyfxvegxih jvsq xli rsvqep +wyqqiv,

peoi zspyqi jsv iegl viwivzsmv1 Xliwi viwypxw evi wls{r mr xli jspps{mrk xefpi1 Xli ipizexmsr qswx

gpswip} vipexih xs xliwi gepgypexih zspyqi zepyiw +ew wipigxih jvsq xli ipizexmsr0zspyqi vipexmsrwlmtw

wls{r mr Jmkyviw 608, mw wls{r mr xli xefpi fips{1

Viwivzsmv Rsvqep +wyqqiv, Zspyqi qmryw xli

=<167 qkh Erryep Zspyqi Iuymzepirx mr

egvi0jiix

Ettvs|mqexi Ipizexmsr

mr jiix

Peoi Permiv +Fyjsvh, 4/=88/533 � 43=/=7< A 4/<78/585 4/39<

[iwx Tsmrx Peoi 937/85; � 43=/=7< A 7=7/8;= 963

Peoi Iyjeype +[1J1 Kisvki, =67/733 � 43=/=7< A <57/785 4<;
Xefpi 5 � Zspyqi erh Ipizexmsr Mqtegx Ewwsgmexih {mxl Erryep Iuymzepirx sj =<167 qkh

Xli gepgypexmsrw mr Xefpi 5 efszi wls{w xlex xli ipizexmsr mqtegx ex jypp tssp sj xli erryep zspyqi

ewwsgmexih {mxl =<167 qkh mw 6/ 8 erh 6 jiix ex Peoi Permiv +Fyjsvh,/ [iwx Tsmrx Peoi/ erh Peoi Iyjeype

+[1J1 Kisvki, viwtigxmzip}1

Sr teki I0E04 sj Ettirhm| I/ Zspyqi 5 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw xlex xli [iwx Tsmrx

Peoi xst sj wyqqiv gsrwivzexmsr tssp erh fsxxsq sj gsrwivzexmsr tssp mw 968 jiix qwp erh 953 jiix qwp

viwtigxmzip}1 Xlivijsvi/ xli jmzi +8, jssx mqtegx ex [iwx Tsmrx Peoi vitviwirxw sri xlmvh +66(, sj xli

gsrwivzexmsr tssp ipizexmsr1

Sr teki I0E05 sj Ettirhm| G/ Zspyqi 5 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw xlex xli Peoi Iyjeype

+[1J1 Kisvki, xst sj wyqqiv gsrwivzexmsr tssp erh fsxxsq sj gsrwivzexmsr tssp mw 4=3 jiix qwp erh

4<7 jiix qwp viwtigxmzip}1 Xlivijsvi/ xli xlvii +6, jssx mqtegx ex Peoi Iyjeype +[1J1 Kisvki, vitviwirxw

sri lepj +83(, sj xli gsrwivzexmsr tssp ipizexmsr1
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I|lmfmx E06 Peoi Permiv +Fyjsvh, Rix [mxlhve{ep Mqtegx sr Zspyqi erh Ipizexmsr Teki 6 sj 8

Jmkyvi 4 0 Xefpi IW04 sr Teki IW06 sj Zspyqi 4 sj xli HIMW

I|lmfmx E06 Peoi Permiv +Fyjsvh, Rix [mxlhve{ep Mqtegx sr Zspyqi erh Ipizexmsr Teki 7 sj 8

Jmkyvi 5 0 Xefpi IW07 sr Teki IW04< sj Zspyqi 4 sj xli HIMW

Jmkyvi 6 � Fyjsvh Ipizexmsr0Zspyqi Vipexmsrwlmt jvsq Tpexi 508 sj Ettirhm| F sj Zspyqi 5 sj xli EGJ HIMW
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I|lmfmx E06 Peoi Permiv +Fyjsvh, Rix [mxlhve{ep Mqtegx sr Zspyqi erh Ipizexmsr Teki 8 sj 8

Jmkyvi 7 � [iwx Tsmrx Ipizexmsr0Zspyqi Vipexmsrwlmt jvsq Tpexi 5048 sj Ettirhm| I sj Zspyqi 5 sj xli EGJ HIMW

Jmkyvi 8 � Peoi Iyjeype Ipizexmsr0Zspyqi Vipexmsrwlmt jvsq Tpexi 5047 sj Ettirhm| G sj Zspyqi 5 sj xli EGJ HIMW
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I|lmfmx E07 Peoi Permiv +Fyjsvh, ^sriw REE zw TEE Teki 4 sj 9

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli HIMW gsrxemrw tvstswih {exiv gsrxvsp ~sriw xs fi mqtpiqirxih f} Gsvtw sj Irkmriivw

vipexmrk xs xli stivexmsrw sj Peoi Permiv +Fyjsvh,1 Xli tvstswih {exiv gsrxvsp egxmsr ~sriw jsv Peoi

Permiv evi wls{r mr Jmkyvi 4 fips{1

Jmkyvi 4 0 [exiv Gsrxvsp ^sriw jvsq Jmkyvi 7140; jsyrh sr teki 7048 sj Zspyqi 4 sj xli HIMW

I|lmfmx E07 Peoi Permiv +Fyjsvh, ^sriw REE zw TEE Teki 5 sj 9

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi erh xli

Tvstswih Egxmsr Epxivrexmzi1 Xli hexe erh viwypxw jvsq xli Gsvtw sj Irkmriivw� LIG0ViwWmq qshipmrk

erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli Peoi Permiv +Fyjsvh, egxmsr ~sriw gsrxemrih mr xli ejsviqirxmsrih jmpi1 Wtigmjmgepp}/ xli

LIG0HWWZyi tvskveq {ew ywih xs i|xvegx xli hexe ewwsgmexih {mxl xli wxsveki +mr egvi0jiix, jsv xli

{exiv gsrxvsp egxmsr ~sriw jvsq xli ejsviqirxmsrih jmpiw1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpiw ewwsgmexih {mxl xli hexe evi ew jspps{w>

" Rs Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22FYJSVH0GSRWIVZEXMSR2WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0^SRI 52WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0^SRI 62WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0^SRI 72WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0STIVEXMRK MREGXMZI2WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

" Tvstswih Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22FYJSVH0GSRWIVZEXMSR2WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0^SRI 52WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0^SRI 62WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0^SRI 72WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0STIVEXMRK MREGXMZI2WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

Xli tvstswih {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh Tvstswih Egxmsr

Epxivrexmzi +Epxivrexmzi ;/ Stxmsr L, jsv Peoi Permiv +Fyjsvh, {ivi erep}~ih xs hixivqmri xli

tivgirxeki sj xli xsxep gsrwivzexmsr wxsveki ex Peoi Permiv +Fyjsvh, xlex {ew gsrxemrih mr iegl ~sri1

Xli viwypxmrk tivgirxeki {ew tpsxxih jsv iziv} he} sj xli gepirhev }iev erh mw wls{r mr Jmkyvi 5 fips{1
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I|lmfmx

Jmkyvi

^sriw

Xli |

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj

vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

}iev1

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli v

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsrxemrih mr ^sri 7

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

TEE mw 7=( erh 97( viwtigxmzip}1 Xli epxivexmsr

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

~sri 71

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

rikexmzi mqtegx sr stivexmsrw jsv tvsnigx tyvtswiw1

I|lmfmx

Jmkyvi 5

^sriw

Xli |0e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj

vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

}iev1 Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli v

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsrxemrih mr ^sri 7

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

TEE mw 7=( erh 97( viwtigxmzip}1 Xli epxivexmsr

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

~sri 71

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

rikexmzi mqtegx sr stivexmsrw jsv tvsnigx tyvtswiw1

I|lmfmx E0

5 0 Kvetl

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj

vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli v

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsrxemrih mr ^sri 7

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

TEE mw 7=( erh 97( viwtigxmzip}1 Xli epxivexmsr

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

~sri 71 Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

rikexmzi mqtegx sr stivexmsrw jsv tvsnigx tyvtswiw1

07

Kvetl

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj

vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli v

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsrxemrih mr ^sri 7
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ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

Jsv i|eqtpi/ sr Nyri 4

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

Jsv i|eqtpi/ sr Nyri 4

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

Jsv i|eqtpi/ sr Nyri 4

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

Jsv i|eqtpi/ sr Nyri 4
wx

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

Xli

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr
wx

xli

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

Xli fpego

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xli wxsveki

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Teki

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

fpego

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

wxsveki

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

Teki

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

tl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

fpego pmri

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

wxsveki

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq

HIMW mr jmkyvi 6 fips{,/ mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e

6 sj

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

pmri

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

( sj xli gsrwivzexmsr wxsveki jsv xlex he}

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex Peoi Permiv +Fyjsvh,1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh

w xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f}

xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

jvsq

sj 9

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

ih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

( sj xli gsrwivzexmsr wxsveki jsv xlex he}1

Jmkyviw 4 erh 5 wls{w xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

I|lmfmx E07 Peoi Permiv +Fyjsvh, ^sriw REE zw TEE Teki 7 sj 9

Jmkyvi 6 0 I|givtx jvsq teki 7044 sj Zspyqi 4 sj xli HIMW

Jyvxlivqsvi/ mr pmriw 6 erh 7 sj teki 5098 sj Zspyqi 4 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw> �Xli

eqsyrx sj kirivexmsr tiv he} mw kszivrih f} e tviwix kymhi gyvzi erh egxmsr ~sriw jsv iegl viwivzsmv/

{mxl hmqmrmwlmrk irivk} kirivexmsr {mxl higpmrmrk wxsveki1�
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I|lmfmx E07 Peoi Permiv +Fyjsvh, ^sriw REE zw TEE Teki 8 sj 9

Xli wtigmjmg gepgypexmsr ywih xs gviexi xli jsyv pmriw wls{r sr iegl kvetl mr Jmkyvi 5 mw wls{r fips{>

[livi>

Jsv i|eqtpi/ xli gepgypexmsr jsv xli Higiqfiv 64
wx

Xst sj ^sri 7 tivgirx sj gsrwivzexmsr wxsveki jsv

xli REE mw wls{r fips{>

Pmoi{mwi/ xli gepgypexmsr jsv xli Higiqfiv 64
wx

Xst sj ^sri 7 tivgirx sj gsrwivzexmsr wxsveki jsv xli

TEE mw wls{r fips{>

I|lmfmx E07 Peoi Permiv +Fyjsvh, ^sriw REE zw TEE Teki 9 sj 9

Jmkyvi 7 0 Xefpi wls{mrk Gsrwivzexmsr Wxsveki
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I|lmfmx E08 Gsqtswmxi ^sri Gsqtevmwsr Teki 4 sj 9

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli HIMW gsrxemrw tvstswih gsqtswmxi {exiv gsrxvsp ~sriw xs fi mqtpiqirxih f} xli

Gsvtw sj Irkmriivw vipexmrk xs xli stivexmsrw sj Peoi Permiv +Fyjsvh,/ [iwx Tsmrx Peoi/ erh Peoi Iyjeype

+[1J1 Kisvki,1 Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw jsv xli gsqtswmxi wxsveki evi

wls{r mr Jmkyvi 4 fips{1

Jmkyvi 4 � Gsqtswmxi [exiv Gsrxvsp ^sriw jvsq teki ;09 sj xli Qewxiv [exiv Gsrxvsp Qeryep mr Zspyqi 5 sj xli HIMW
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I|lmfmx E08 Gsqtswmxi ^sri Gsqtevmwsr Teki 5 sj 9

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi erh xli

Tvstswih Egxmsr Epxivrexmzi1 Xli hexe erh viwypxw jvsq xli Gsvtw sj Irkmriivw� LIG0ViwWmq qshipmrk

erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli gsqtswmxi wxsveki egxmsr ~sriw gsrxemrih mr xli ejsviqirxmsrih jmpi1 Wtigmjmgepp}/ xli

LIG0HWWZyi tvskveq {ew ywih xs i|xvegx xli hexe ewwsgmexih {mxl xli wxsveki +mr egvi0jiix, jsv xli

gsqtswmxi {exiv gsrxvsp egxmsr ~sriw jvsq xli ejsviqirxmsrih jmpiw1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpiw ewwsgmexih {mxl xli hexe evi ew jspps{w>

" Rs Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22GWcGSR2GWcGSR234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22GWc^52GWc^5234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22GWc^62GWc^6234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22GWc^72GWc^7234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22GWcME2GWcME234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

" Tvstswih Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22GWcGSR2GWcGSR234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22GWc^52GWc^5234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32
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iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

tpsxxih jsv iziv} he} sj xli gepirhev }iev erh mw wls{r mr Jmkyvi 6 fips{1

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

e|mw mw xli gsqt

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

e|mw mw xli gsqt

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

e|mw mw xli gsqt

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

e|mw mw xli gsqtswmxi

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

swmxi

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Teki

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

Teki

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

Xli tvstswih gsqtswmxi {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

6 sj

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

xli gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl

iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw vitviwirx xli

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

i erep}~ih xs hixivqmri xli tivgirxeki sj xli

xsxep gsqtswmxi gsrwivzexmsr wxsveki xlex {ew gsrxemrih mr iegl ~sri1 Xli viwypxmrk tivgirxeki {ew

sj 9

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr ^sriw

gsqtswmxi gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr Epxivrexmzi

gsqtswmxi gsrwivzexmsr xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli gepirhev }iev1 Xli kviir pmriw

itviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 5 jsv iziv} he} sj xli gepirhev

}iev1 Xli fpyi pmriw vitviwirx xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv}

x xli gsqtswmxi gsrwivzexmsr wxsveki xlex mw gsrxemrih

i erep}~ih xs hixivqmri xli tivgirxeki sj xli
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I|lmfmx E08 Gsqtswmxi ^sri Gsqtevmwsr Teki 7 sj 9

Jmkyvi 6 0 Kvetlw wls{mrk tivgirxeki sj Gsqtswmxi Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp

Egxmsr ^sriw

Xli |0e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }0e|mw mw xli tivgirxeki sj xli

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 6 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 6 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1 Xli fpego pmriw

vitviwirx xli tivgirxeki sj xli gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 4 jsv iziv} he} sj xli

gepirhev }iev1 Xli kviir pmriw vitviwirx xli tivgirxeki sj xli gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

^sri 5 jsv iziv} he} sj xli gepirhev }iev1 Xli fpyi pmriw vitviwirx xli tivgirxeki sj xli gsrwivzexmsr

wxsveki xlex mw gsrxemrih mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmriw vitviwirx xli

tivgirxeki sj xli gsrwivzexmsr wxsveki xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

Xli pmriw wls{r sr xli kvetlw mr Jmkyvi 5 {ivi tpsxxih sr sri kvetl1 Xlex kvetl mw wls{r mr Jmkyvi 7

fips{1

I|lmfmx E08 Gsqtswmxi ^sri Gsqtevmwsr Teki 8 sj 9

Jmkyvi 7 0 Kvetl wls{mrk tivgirxeki sj Gsqtswmxi Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp

Egxmsr ^sriw

Jmkyviw 4 xlvsykl 7 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli gsqtswmxi

{exiv gsrxvsp egxmsr ~sriw1 Mr jegx/ xli qmrmqyq pizip sj xli xst sj ~sri 7 jsv xli REE erh TEE mw 69(

erh 78( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri 7 gyvzi jsv xli TEE/ tvstswih f} xli Gsvtw sj

Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 71 Kmzir

xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr Jmkyvi 4,/

mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr ~sri 7 {syph lezi e rikexmzi mqtegx sr

stivexmsrw jsv tvsnigx tyvtswiw1
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I|lmfmx E08 Gsqtswmxi ^sri Gsqtevmwsr Teki 9 sj 9

Xli wtigmjmg gepgypexmsr ywih xs gviexi xli pmriw wls{r sr iegl kvetl mr Jmkyvi 6 mw wls{r fips{>

%-6,-38*/-"4."#4254708-"#437-6;*8043"&846*/-",)-

B
'45"4.")43-"(7*+1-"&846*/-",*,6- # .--8-

'48*1"#4254708-"#437-6;*8043"&846*/-",*,6- # .--8-?

[livi>

'48*1"#4254708-"#437-6;*8043"&846*/-",*,6- # .--8-

B 50;;4056<""*,6- # .--8",&--"2*=0292";*19-"*7"7"4<3"03"$0/96-"8-

'45"4.")43-"(7*+1-"&846*/-",*,6- # .--8-

B "'45"4.")43-"#4254708-"#437-6;*8043"&846*/-,*,6- # .--8-

Jsv i|eqtpi/ xli gepgypexmsr jsv xli Neryev} 4
wx

Xst sj ^sri 7 tivgirx sj gsqtswmxi gsrwivzexmsr wxsveki

jsv xli REE mw wls{r fips{>

#437-6;*8043"&846*/-",*,6- # .--8- B 50;;4056<"*,6- # .--8

'45"4.")43-"8"(7*+1-"&846*/-",*,6- # .--8- B 9=>099<""*,6- # .--8

%-6,-38*/-"4."#437-6;*8043",)43-"8- B
9=>099<""*,6- # .--8

50;;4056<"*,6- # .--8>

B 7;)

Pmoi{mwi/ xli gepgypexmsr jsv xli Neryev} 4
wx

Xst sj ^sri 7 tivgirx sj gsrwivzexmsr wxsveki jsv xli TEE mw

wls{r fips{>

#437-6;*8043"&846*/-",*,6- # .--8- B 50;;4056<"*,6- # .--8

'45"4.")43-"8"(7*+1-"&846*/-",*,6- # .--8- B <8>0>9<"""*,6- # .--8

%-6,-38*/-"4."#437-6;*8043",)43-"8- B
<8>0>9<"""*,6- # .--8

50;;4056<"*,6- # .--8>

B 89)

Jyvxlivqsvi/ xli hmjjivirgi fix{iir xli Neryev} 4
wx

Xst sj ^sri 7 gsqtswmxi gsrwivzexmsr wxsveki

fix{iir xli REE erh xli TEE mw 493/733 egvi0jiix1 Xli gepgypexmsr jsv xlmw mw wls{r fips{>

<8>0>9<"*,6- # .--8"" # 9=>099<"*,6- # .--8"" B 5;40844"""*,6- # .--8
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I|lmfmx E09 Peoi Permiv +Fyjsvh, Tivgirx sj Xmqi mr Iegl ^sri jsv TEE/ REE erh 4F Teki 4 sj 7

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli HIMW gsrxemrw tvstswih {exiv gsrxvsp ~sriw xs fi mqtpiqirxih f} xli Gsvtw sj

Irkmriivw vipexmrk xs xli stivexmsrw sj Peoi Permiv +Fyjsvh,1 Xli tvstswih {exiv gsrxvsp egxmsr ~sriw

jsv Peoi Permiv evi wls{r mr Jmkyvi 4 fips{1

Jmkyvi 4 0 [exiv Gsrxvsp ^sriw jvsq Jmkyvi 7140; jsyrh sr teki 7048 sj Zspyqi 4 sj xli HIMW

Xli Gsvtw sj Irkmriivw tvszmhih er erep}wmw sj mxw qship wmqypexmsrw jsv xli tivgirx sj xmqi xlex Peoi

Permiv +Fyjsvh, {syph fi mr wtigmjmg vizmwih egxmsr ~sriw sziv xli qshipih tivmsh1 Ew wls{r mr xli

jmkyvi fips{/ xli viwypxw sj xlmw erep}wmw evi wls{r mr Xefpi 91406 sj Zspyqi 4 sj xli HIMW1

I|lmfmx E09 Peoi Permiv +Fyjsvh, Tivgirx sj Xmqi mr Iegl ^sri jsv TEE/ REE erh 4F Teki 5 sj 7

Jmkyvi 5 0 Xefpi 91406 jvsq teki 9044 sj Zspyqi 4 sj xli HIMW

Xli jspps{mrk erep}wmw {ew tivjsvqih xs jyvxliv erep}~i xli viwypxw jvsq xli Gsvtw sj Irkmriivw�

tvstswep1

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi/ Tvstswih

Egxmsr Epxivrexmzi +Epxivrexmzi ;L,/ erh xli Epxivrexmzi 4F1 Xli hexe erh viwypxw jvsq xli Gsvtw sj

Irkmriivw� LIG0ViwWmq qshipmrk erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli Peoi Permiv +Fyjsvh, wmqypexih ipizexmsrw erh egxmsr ~sriw gsrxemrih mr xli

ejsviqirxmsrih jmpi1 Wtigmjmgepp}/ xli LIG0HWWZyi tvskveq {ew ywih xs i|xvegx xli hexe ewwsgmexih {mxl

xli ipizexmsrw sj xli wmqypexih tssp pizipw ew {ipp ew xli {exiv gsrxvsp egxmsr ~sriw jvsq xli

ejsviqirxmsrih jmpiw1

Jmvwx/ xli viwypxw tviwirxih mr Jmkyvi 5 {ivi zepmhexih1 Xli hexe exxvmfyxiw gsrxemrih mr xli

ejsviqirxmsrih jmpi ywih jsv xlmw zepmhexmsr evi ew jspps{w>

" Tvstswih Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22FYJSVH0^SRI 52IPIZ0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0^SRI 62IPIZ0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22FYJSVH0^SRI 72IPIZ0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

" Qshipih Peoi Permiv +Fyjsvh, Tssp Pizipw>

wmqypexmsr1hww>22FYJSVH0TSSP2IPIZ234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0TSSP2IPIZ234NER4=6= 0 34NER534424HE]2EPX4cSTXF\32

wmqypexmsr1hww>22FYJSVH0TSSP2IPIZ234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32
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I|lmfmx E09 Peoi Permiv +Fyjsvh, Tivgirx sj Xmqi mr Iegl ^sri jsv TEE/ REE erh 4F Teki 6 sj 7

Qmgvswsjx I|gip {ew ywih xs erep}~i xlmw hexe1 Wtigmjmgepp}/ xli qshipih Peoi Permiv +Fyjsvh, tssp pizip

{ew gsqtevih xs xli Tvstswih Egxmsr [exiv Gsrxvsp ^sriw ywmrk xli �MJ0XLIR� jyrgxmsr sj Qmgvswsjx

I|gip1 Xli pskmg ywih xs gsqtevi xli ipizexmsr xs xli ~sri zepyiw {ew ew jspps{w>

MJ xli tssp pizip mw kviexiv xler xli ^sri 5 pizip/ XLIR xli viwypxmrk ~sri mw �4�

IPWI MJ xli tssp pizip mw kviexiv xler xli ^sri 6 pizip/ XLIR xli viwypxmrk ~sri mw �5�

IPWI MJ xli tssp pizip mw kviexiv xler xli ^sri 7 pizip/ XLIR xli viwypxmrk ~sri mw �6�

IPWI xli viwypxmrk ~sri mw �7�

Xli ryqfiv sj �4� zepyiw {ew gsyrxih ywmrk xli �GSYRXMJ� jyrgxmsr sj Qmgvswsjx I|gip erh gsqtevih

xs xli xsxep ryqfivw sj he}w mr xli qshipih tivmsh1 Xlmw erep}wmw wls{w xlex xli xsxep ryqfiv sj he}w

xli wmqypexih tssp pizip {ew mr xli Vizmwih Egxmsr ^sri 4 +egxmsr ~sriw gsrxemrih mr xli Tvstswih

Egxmsr Epxivrexmzi, {ew 47/=35/ 4;/4<3/ erh 47/49< jsv xli Rs Egxmsr/ Epxivrexmzi 4F/ erh Tvstswih

Egxmsr wgirevmsw viwtigxmzip}1 Hmzmhmrk iegl sj xliwi ryqfivw f} xli xsxep ryqfiv sj he}w mr xli

qshipih tivmsh +59/994 he}w, wls{w xlex xli tivgirx sj xmqi Peoi Permiv +Fyjsvh, mw mr xli Vizmwih

Egxmsr ^sri 4 +egxmsr ~sriw gsrxemrih mr xli Tvstswih Egxmsr Epxivrexmzi, mw 89(/ 97(/ erh 86( jsv xli

Rs Egxmsr/ Epxivrexmzi 4F erh Tvstswih Egxmsr wgirevmsw viwtigxmzip}1 Xliwi zepyiw evi xli weqi ew

xlswi gepgypexih f} xli Gsvtw sj Irkmriivw erh tviwirxih mr Xefpi 91406 wls{r mr Jmkyvi 5 efszi1

Wigsrhp}/ wmrgi xli Rs Egxmsr erh Epxivrexmzi 4F wgirevmsw {ivi stivexmrk yrhiv xli I|mwxmrk ~sriw

+egxmsr ~sriw gsrxemrih mr xli Rs Egxmsr erh sxliv Epxivrexmzi 4 wgirevmsw, xli weqi erep}wmw hiwgvmfih

efszi {ew tivjsvqih jsv xli Rs Egxmsr erh Epxivrexmzi 4F wmqypexih tssp pizipw gsqtevih xs xli

I|mwxmrk ~sriw1 Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpi ywih jsv xlmw erep}wmw evi ew

jspps{w>

" I|mwxmrk Egxmsr ^sriw +^sriw gsrxemrih mr xli Rs Egxmsr erh sxliv Epxivrexmzi 4 wgirevmsw,>

wmqypexmsr1hww>22FYJSVH0^SRI 52IPIZ0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0^SRI 62IPIZ0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0^SRI 72IPIZ0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

" Qshipih Peoi Permiv +Fyjsvh, Tssp Pizipw>

wmqypexmsr1hww>22FYJSVH0TSSP2IPIZ234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22FYJSVH0TSSP2IPIZ234NER4=6= 0 34NER534424HE]2EPX4cSTXF\32

Xli weqi qixlshspsk} hiwgvmfih efszi {ew ywih xs gepgypexi xli xsxep ryqfiv sj he}w xli wmqypexih

tssp pizip {ew mr xli I|mwxmrk Egxmsr ^sri 4 +^sriw gsrxemrih mr xli Rs Egxmsr erh sxliv Epxivrexmzi 4

wgirevmsw,1 Xli ryqfiv sj he}w xli wmqypexih tssp pizip {ew mr I|mwxmrk Egxmsr ^sri 4 {ew 49/359 erh

4</3=8 jsv xli Rs Egxmsr erh Epxivrexmzi 4F wgirevmsw viwtigxmzip}1 Hmzmhmrk iegl sj xliwi ryqfivw f}

xli xsxep ryqfiv sj he}w mr xli qshipih tivmsh +59/994 he}w, wls{w xlex xli tivgirx sj xmqi Peoi

Permiv +Fyjsvh, mw mr xli I|mwxmrk Egxmsr ^sri 4 mw 93( erh 9<( jsv xli Rs Egxmsr erh Epxivrexmzi 4F

wgirevmsw viwtigxmzip}1

Wtigmjmgepp}/ ywmrk xli hexe jvsq Xefpi 91406 wls{r mr Jmkyvi 5 efszi/ xli Gsvtw sj Irkmriivw tvihmgxw xli

Tvstswih Egxmsr Epxivrexmzi {mpp viwypx mr Peoi Permiv +Fyjsvh, fimrk fips{ ^sri 4 6( sv 44( qsvi sjxir

I|lmfmx E09 Peoi Permiv +Fyjsvh, Tivgirx sj Xmqi mr Iegl ^sri jsv TEE/ REE erh 4F Teki 7 sj 7

{lir gsqtevih xs xli Rs Egxmsr Epxivrexmzi erh Epxivrexmzi 4F wgirevmsw viwtigxmzip}1 Xliwi zepyiw

evi gepgypexih f} wyfxvegxmrk xli tivgirx sj xmqi Peoi Permiv +Fyjsvh, mw mr ^sri 4 yrhiv xli Tvstswih

Egxmsr Epxivrexmzi +86(, jvsq xli Rs Egxmsr Epxivrexmzi erh Epxivrexmzi 4F wgirevmsw +89( erh 97(

viwtigxmzip},1

Xlmw mqtegx mw yrhivwxexih wmrgi/ ew hiwgvmfih efszi/ xli Gsvtw sj Irkmriivw gsqtevih xli Rs Egxmsr

Epxivrexmzi erh Epxivrexmzi 4F wmqypexih tssp pizipw xs xli Vizmwih Egxmsr ~sriw mrwxieh sj xli I|mwxmrk

Egxmsr ~sriw1 Epxivrexmzip}/ ywmrk xli viwypxw jvsq xli wigsrh erep}wmw hiwgvmfih efszi +gsqtevmrk xli

Rs Egxmsr erh Epxivrexmzi 4F viwypxw xs xli I|mwxmrk ~sriw, xli Tvstswih Egxmsr Epxivrexmzi {mpp viwypx mr

Peoi Permiv +Fyjsvh, fimrk fips{ ^sri 4 ;( sv 48( qsvi sjxir {lir gsqtevih xs xli Rs Egxmsr

Epxivrexmzi erh Epxivrexmzi 4F wgirevmsw viwtigxmzip}1 Xliwi zepyiw evi gepgypexih f} wyfxvegxmrk xli

tivgirx sj xmqi Peoi Permiv +Fyjsvh, mw mr ^sri 4 yrhiv xli Tvstswih Egxmsr Epxivrexmzi +86(, jvsq xli

Rs Egxmsr Epxivrexmzi erh Epxivrexmzi 4F wgirevmsw +93( erh 9<( viwtigxmzip},1

Ew hiwgvmfih mr xli HIMW +wii Jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw wxexiw xlex stivexmsrw jsv tvsnigx

tyvtswiw evi vihygih {lir xli viwivzsmv mw fips{ ^sri 41 Wmrgi xli tssp pizip sj e viwivzsmv mqtegxw

xli stivexmsrw jsv tvsnigx tyvtswiw/ xli Tvstswih Egxmsr Epxivrexmzi {mpp viwypx mr stivexmsrw jsv {lmgl

tvsnigx tyvtswiw wygl ew rezmkexmsr erh l}hvsts{iv {mpp fi vihygih1

Jmkyvi 6 0 I|givtx jvsq teki 7044 sj Zspyqi 4 sj xli HIMW
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I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 4 sj ;

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi

+Fewipmri,/ Epxivrexmzi 4F/ Epxivrexmzi ;F/ erh Epxivrexmzi ;L +Tvstswih Egxmsr,1 Xli viwypxw jvsq xli

Gsvtw sj Irkmriivw� LIG0ViwWmq qshipmrk erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli l}hvsts{iv irivk} kirivexmsr hexe gsrxemrih mr xli ejsviqirxmsrih jmpi1 Wtigmjmgepp}/

xli LIG0HWWZyi tvskveq {ew ywih xs eziveki erh i|xvegx xli l}hvsts{iv irivk} kirivexmsr hexe jsv

Peoi Permiv +Fyjsvh,/ [iwx Tsmrx Peoi/ Peoi Iyjeype +[1J1 Kisvki, erh Nmq [sshvyjj jsv wizivep sj xli

Gsvtw sj Irkmriivw� qship wmqypexmsrw jvsq xli ejsviqirxmsrih jmpi1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpi ewwsgmexih {mxl xli l}hvsts{iv irivk}

kirivexmsr hexe xlex {ew ezivekih erh i|xvegxih jsv xlmw erep}wmw evi ew jspps{w>

" Rs Egxmsr

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2RSEGXMSRE\32�

" Epxivrexmzi 4F

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX4cSTXF\32�

" Epxivrexmzi ;F

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXF\32�

" Epxivrexmzi ;L +Tvstswih Egxmsr,

�22FYJSVH0TS[IV TPERX2IRIVK]236Ner4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22[IWX TSMRX0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22[EPXIV J KISVKI0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

�22NMQ [SSHVYJJ0TS[IV TPERX2IRIVK]264Hig4=6= 0 64Hig534424HE]2EPX;cSTXL\32�

Xli LIG0HWWZyi Qexl Jyrgxmsr {ew ywih xs gepgypexi erryep gyqypexmzi irivk} kirivexmsr ewwsgmexih

{mxl iegl sj xli ejsviqirxmsrih hexe wixw1 Jmkyvi 4 fips{ wls{w e wgviirwlsx sj xli Qexl Jyrgxmsrw

wixxmrkw ywih xs hizipst xli erryep l}hvsts{iv irivk} kirivexmsr hexe1
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I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 5 sj ;

Jmkyvi 4 0 Wgviirwlsx jvsq LIG0HWWZyi

Xli LIG0HWWZyi tvskveq {ew xlir ywih xs i|xvegx xli erryep irivk} zepyi jsv xli ejsviqirxmsrih

hexe wixw1 Qmgvswsjx I|gip {ew xlir ywih xs erep}~i xli i|xvegxih hexe1 Wtigmjmgepp}/ jsv iegl sj xli

epxivrexmziw pmwxih efszi/ Qmgvswsjx I|gip {ew ywih xs wyq xli erryep irivk} kirivexmsr jsv Peoi Permiv

+Fyjsvh,/ [iwx Tsmrx Peoi/ Peoi Iyjeype +[1J1 Kisvki, erh Nmq [sshvyjj jsv iegl }iev1 Xli wyq sj

xliwi mrhmzmhyep tvsnigx�w erryep irivk} vitviwirxw xli W}wxiq irivk}1 Ri|x xli �EZIVEKI� jyrgxmsr sj

Qmgvswsjx I|gip {ew ywih xs eziveki xli ;6 +4=6= � 5344, erryep w}wxiq irivk} kirivexmsr zepyiw jsv

iegl sj xli epxivrexmziw pmwxih efszi1 Xli viwypxw +xli eziveki sj xli erryep W}wxiq irivk}, sj xlmw

erep}wmw evi wls{r mr Xefpi 4 fips{1 Epws/ e xefpi wls{mrk xli }ievp} erryep W}wxiq irivk} zepyiw mw

mrgpyhih ew Ettirhm| E1

Epxivrexmzi

Eziveki Erryep W}wxiq

L}hvsts{iv Irivk}

Kirivexmsr +q{l,

Rs Egxmsr 4/359/56;

Epxivrexmzi 4F 4/37=/588

Epxivrexmzi ;F 4/37</787

Epxivrexmzi ;L +Tvstswih Egxmsr, 4/349/63<

Xefpi 4 � Eziveki Erryep W}wxiq Irivk}

I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 6 sj ;

Sr teki IW064 sj Zspyqi 4 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw xlex xli tvstswih egxmsr

epxivrexmzi +Epxivrexmzi ;L, tvshygi e �wpmklx vihygxmsr� mr irivk} erh getegmx} firijmx1 Wtigmjmgepp}/ xli

Gsvtw sj Irkmriivw gsqtevih xli xsxep irivk} erh getegmx} firijmx sj xli Epxivrexmzi ;L +Tvstswih

Egxmsr, xs xlex sj xli Rs Egxmsr viwypxmrk mr e hmjjivirgi sj �efsyx 318 tivgirx�1

Ew wls{r mr xlmw i|lmfmx/ xli Gsvtw sj Irkmriivw� gsrgpywmsr sj e �wpmklx vihygxmsr� mr l}hvsts{iv hsiw

rsx ehiuyexip} vitviwirx xli mqtegx ewwsgmexih {mxl xli Gsvtw sj Irkmriivw� tvstswih egxmsr1 Xlmw mw

hyi xs x{s viewsrw1 Jmvwx/ xli Gsvtw sj Irkmriivw {syph lezi gepgypexih e kviexiv mqtegx mj xli

tvstswih egxmsr {ivi xs fi gsqtevih xs e qsvi ettvstvmexi fewipmri1 Wigsrh/ xli mqtegx sj 318

tivgirx {ew sfxemrih f} gsqtevmrk psrk xivq eziveki zepyiw {lmgl lew xli ijjigx sj gsrgiepmrk xli

mqtegx sj mrhmzmhyep }ievw xlex qe} fi lmkliv xler 318 tivgirx1 Xliwi x{s mwwyiw evi i|tpemrih mr qsvi

hixemp fips{1

Tvstswih Egxmsr Gsqtevih xs [vsrk Epxivrexmzi

Ew wls{r mr xli jspps{mrk gepgypexmsr/ xli eziveki erryep w}wxiq irivk} kirivexmsr jsv Epxivrexmzi ;L

+Tvstswih Egxmsr, mw 31=;( ps{iv xler xli Rs Egxmsr Epxivrexmzi1

Xs fixxiv yrhivwxerh xli mqtegx sj xli Tvstswih Egxmsr Epxivrexmzi/ xli eziveki erryep w}wxiq irivk}

kirivexmsr jvsq Epxivrexmzi ;L {ew gsqtevih xs Epxivrexmzi 4F1 Epxivrexmzi 4F vitviwirxw xli Gsvtw sj

Irkmriivw� hitmgxmsr sj mxw gyvvirx stivexmsrw {mxl mxw Stxmsr F jsv {exiv wyttp}1 Stxmsr F ewwyqiw srp}

xli vipsgexmsr gsrxvegx {exiv wyttp} ex Peoi Permiv +Fyjsvh, erh 5;; qkh sj {mxlhve{epw jvsq xli Vmziv

fips{ Peoi Permiv +Fyjsvh,1 Ew wls{r mr xli jspps{mrk gepgypexmsr/ Epxivrexmzi ;L +Tvstswih Egxmsr, mw

6147( ps{iv xler Epxivrexmzi 4F1

Mr er exxiqtx xs mwspexi xli mqtegxw sj xli {exiv wyttp} wgirevmsw fimrk gsrwmhivih f} xli Gsvtw sj

Irkmriivw +{exiv wyttp} mr i|giww sj xli Stxmsr F ewwyqtxmsrw, xli eziveki erryep w}wxiq irivk}

kirivexmsr jvsq Epxivrexmzi ;L +Tvstswih Egxmsr, {ew gsqtevih xs xlex sj Epxivrexmzi ;F1 Epxivrexmzi

;F vitviwirxw xli [exiv Qerekiqirx Epxivrexmzi ; stivexmsrw {mxl xli Stxmsr F {exiv wyttp}

ewwyqtxmsrw1 Ew wls{r mr xli jspps{mrk gepgypexmsr/ Epxivrexmzi ;L +Tvstswih Egxmsr, mw 613;( ps{iv

xler Epxivrexmzi ;F1
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I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 7 sj ;

Xli gepgypexmsrw efszi wls{ xlex mj xli Gsvtw sj Irkmriivw {syph lezi gsqtevih xli Tvstswih Egxmsr

erryep w}wxiq l}hvsts{iv kirivexmsr xs er Epxivrexmzi {mxl Stxmsr F {exiv wyttp} ewwyqtxmsrw/ xli

mqtegx xs w}wxiq l}hvsts{iv {syph lezi fiir sziv xlvii xmqiw kviexiv xler xli zepyi tviwirxih f}

xli Gsvtw sj Irkmriivw1

Psrk Xivq Ezivekmrk zivwyw Mrhmzmhyep ]ievw

Ew wls{r efszi xli psrk xivq eziveki erryep w}wxiq l}hvsts{iv hmjjivirgi fix{iir xli Tvstswih

Egxmsr Epxivrexmzi erh xli Rs Egxmsr Epxivrexmzi mw 31=;(1 Xli w}wxiq irivk} psww jsv mrhmzmhyep }ievw

ger fi sziv jmzi xmqiw kviexiv xler xli psrk xivq eziveki {lir gsqtevmrk xliwi x{s epxivrexmziw1 Jsv

i|eqtpi mr 4=== xli erryep w}wxiq irivk} kirivexmsr jsv xli Tvstswih Egxmsr erh Rs Egxmsr

Epxivrexmziw {ew 96</3=9 q{l erh 9;6/48; q{l viwtigxmzip}1 Ew wls{r fips{/ xli hmjjivirgi

fix{iir xliwi x{s zepyiw mw 8154(1

Gsqtevmrk xli Tvstswih Egxmsr Epxivrexmzi xs Epxivrexmzi 4F viziepw e qe|mqyq erryep w}wxiq

l}hvsts{iv mqtegx sj sziv 45(1 Wtigmjmgepp}/ mr 5333 xli erryep w}wxiq irivk} kirivexmsr jsv xli

Tvstswih Egxmsr Epxivrexmzi erh Epxivrexmzi 4F {ew 83=/6<= q{l erh 8;</=56 q{l viwtigxmzip}1 Ew

wls{r fips{/ xli hmjjivirgi fix{iir xliwi x{s zepyiw mw 45134(1

Pewxp}/ gsqtevmrk xli Tvstswih Egxmsr Epxivrexmzi xs Epxivrexmzi ;F viziepw e qe|mqyq erryep w}wxiq

l}hvsts{iv mqtegx sj sziv =(1 Wtigmjmgepp}/ mr 4=<; xli erryep w}wxiq irivk} kirivexmsr jsv xli

Tvstswih Egxmsr Epxivrexmzi erh Epxivrexmzi ;F {ew ;=8/;5= q{l erh <;</6<< q{l viwtigxmzip}1 Ew

wls{r fips{/ xli hmjjivirgi fix{iir xliwi x{s zepyiw mw =174(1

I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 8 sj ;
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I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki 9 sj ;

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1939 1,118,803 1,133,276 1,126,082 1,112,572 -0.56% -1.83% -1.20%
1940 896,091 917,555 924,985 888,062 -0.90% -3.21% -3.99%
1941 665,941 687,747 671,445 643,382 -3.39% -6.45% -4.18%
1942 946,750 984,010 986,070 941,635 -0.54% -4.31% -4.51%
1943 1,117,445 1,138,110 1,143,076 1,109,697 -0.69% -2.50% -2.92%
1944 1,169,288 1,188,785 1,184,272 1,162,537 -0.58% -2.21% -1.84%
1945 1,028,739 1,054,539 1,053,806 1,007,457 -2.07% -4.46% -4.40%
1946 1,407,834 1,426,383 1,428,622 1,398,870 -0.64% -1.93% -2.08%
1947 1,139,682 1,160,079 1,156,419 1,129,905 -0.86% -2.60% -2.29%
1948 1,373,897 1,403,260 1,405,925 1,366,185 -0.56% -2.64% -2.83%
1949 1,501,867 1,525,236 1,525,232 1,491,721 -0.68% -2.20% -2.20%
1950 972,172 980,698 984,350 974,661 0.26% -0.62% -0.98%
1951 785,188 815,074 805,099 766,904 -2.33% -5.91% -4.74%
1952 1,030,512 1,056,068 1,046,669 1,011,868 -1.81% -4.19% -3.32%
1953 1,170,148 1,194,984 1,191,700 1,156,826 -1.14% -3.19% -2.93%
1954 804,861 820,411 807,557 784,272 -2.56% -4.40% -2.88%
1955 640,837 666,395 662,112 616,260 -3.84% -7.52% -6.93%
1956 718,932 740,090 748,635 721,724 0.39% -2.48% -3.59%
1957 944,071 972,706 971,332 935,316 -0.93% -3.84% -3.71%
1958 1,036,421 1,062,715 1,059,861 1,023,863 -1.21% -3.66% -3.40%
1959 1,026,996 1,041,004 1,046,330 1,021,095 -0.57% -1.91% -2.41%
1960 1,104,932 1,127,536 1,127,678 1,093,602 -1.03% -3.01% -3.02%
1961 1,174,487 1,210,092 1,222,057 1,175,793 0.11% -2.83% -3.79%
1962 1,141,175 1,153,503 1,153,235 1,140,742 -0.04% -1.11% -1.08%
1963 1,060,283 1,079,991 1,080,488 1,041,395 -1.78% -3.57% -3.62%
1964 1,476,445 1,507,625 1,507,872 1,469,408 -0.48% -2.53% -2.55%
1965 1,093,993 1,107,935 1,102,216 1,088,894 -0.47% -1.72% -1.21%
1966 1,160,983 1,177,049 1,181,646 1,144,751 -1.40% -2.74% -3.12%
1967 1,180,775 1,216,354 1,216,560 1,173,860 -0.59% -3.49% -3.51%
1968 1,003,145 1,019,185 1,013,506 996,951 -0.62% -2.18% -1.63%
1969 1,002,845 1,024,930 1,023,972 988,154 -1.46% -3.59% -3.50%
1970 926,400 948,703 959,351 937,737 1.22% -1.16% -2.25%
1971 1,216,979 1,248,834 1,247,275 1,188,969 -2.30% -4.79% -4.67%
1972 1,135,624 1,156,182 1,156,034 1,123,465 -1.07% -2.83% -2.82%
1973 1,466,110 1,489,312 1,489,289 1,461,234 -0.33% -1.89% -1.88%
1974 1,268,502 1,280,815 1,280,614 1,264,120 -0.35% -1.30% -1.29%
1975 1,373,280 1,406,179 1,406,330 1,360,011 -0.97% -3.28% -3.29%

I|lmfmx E0; W}wxiq L}hvsts{iv Gsqtevmwsr Teki ; sj ;

Year
Alternative

1A (No
Action)

Alternative
1B

Alternative
7B

Alternative
7H

(Proposed
Action)

(7H - No
Action) /

No Action

(7H - 1B) /
1B

(7H - 7B) /
7B

1976 1,295,867 1,309,640 1,308,455 1,286,801 -0.70% -1.74% -1.65%
1977 1,063,658 1,097,358 1,097,187 1,056,188 -0.70% -3.75% -3.74%
1978 1,007,291 1,021,830 1,009,240 987,501 -1.96% -3.36% -2.15%
1979 1,211,333 1,242,223 1,254,927 1,210,352 -0.08% -2.57% -3.55%
1980 1,150,623 1,171,741 1,159,677 1,135,189 -1.34% -3.12% -2.11%
1981 648,483 666,876 634,518 619,830 -4.42% -7.05% -2.31%
1982 983,307 1,005,734 1,040,612 1,000,496 1.75% -0.52% -3.86%
1983 1,214,671 1,247,930 1,249,651 1,199,978 -1.21% -3.84% -3.97%
1984 1,200,046 1,215,026 1,214,714 1,193,233 -0.57% -1.79% -1.77%
1985 790,635 808,965 814,905 795,599 0.63% -1.65% -2.37%
1986 602,565 615,828 584,575 587,802 -2.45% -4.55% 0.55%
1987 834,011 870,650 878,388 795,729 -4.59% -8.61% -9.41%
1988 607,166 626,120 608,679 602,941 -0.70% -3.70% -0.94%
1989 998,627 1,038,643 1,071,386 1,002,767 0.41% -3.45% -6.40%
1990 1,109,803 1,125,753 1,121,981 1,088,418 -1.93% -3.32% -2.99%
1991 1,119,211 1,149,268 1,154,679 1,123,878 0.42% -2.21% -2.67%
1992 1,188,976 1,214,188 1,206,462 1,167,680 -1.79% -3.83% -3.21%
1993 1,102,979 1,116,028 1,111,924 1,098,530 -0.40% -1.57% -1.20%
1994 1,178,722 1,211,723 1,216,451 1,164,953 -1.17% -3.86% -4.23%
1995 1,090,354 1,111,585 1,109,891 1,078,522 -1.09% -2.97% -2.83%
1996 1,152,867 1,168,574 1,164,617 1,138,643 -1.23% -2.56% -2.23%
1997 1,155,215 1,174,859 1,180,496 1,151,863 -0.29% -1.96% -2.43%
1998 1,207,714 1,229,541 1,221,787 1,194,013 -1.13% -2.89% -2.27%
1999 673,157 690,248 680,232 638,096 -5.21% -7.56% -6.19%
2000 532,942 578,923 549,793 509,389 -4.42% -12.01% -7.35%
2001 721,448 726,549 739,789 716,904 -0.63% -1.33% -3.09%
2002 592,735 619,921 621,074 594,594 0.31% -4.09% -4.26%
2003 1,265,913 1,302,625 1,328,485 1,272,026 0.48% -2.35% -4.25%
2004 982,488 1,007,380 1,006,811 972,096 -1.06% -3.50% -3.45%
2005 1,236,259 1,259,180 1,259,253 1,229,698 -0.53% -2.34% -2.35%
2006 777,764 789,480 771,395 757,136 -2.65% -4.10% -1.85%
2007 534,225 561,648 586,041 551,049 3.15% -1.89% -5.97%
2008 593,962 616,063 581,828 600,023 1.02% -2.60% 3.13%
2009 1,140,947 1,177,203 1,193,171 1,094,061 -4.11% -7.06% -8.31%
2010 1,021,194 1,037,225 1,032,862 1,005,907 -1.50% -3.02% -2.61%
2011 645,721 665,742 673,527 654,740 1.40% -1.65% -2.79%

Average 1,026,237 1,049,255 1,048,454 1,016,308 -0.97% -3.14% -3.07%
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I|lmfmx E0< Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE Teki 4 sj 9

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli HIMW gsrxemrw tvstswih {exiv gsrxvsp ~sriw xs fi mqtpiqirxih f} Gsvtw sj Irkmriivw

vipexmrk xs xli stivexmsrw sj Peoi Iyjeype +[1J1 Kisvki,1 Xli tvstswih {exiv gsrxvsp egxmsr ~sriw jsv

Peoi Iyjeype +[1J1 Kisvki, evi wls{r mr Jmkyvi 4 fips{1

Jmkyvi 4 0 [exiv Gsrxvsp ^sriw jvsq Jmkyvi 7140= jsyrh sr teki 7049 sj Zspyqi 4 sj xli HIMW
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I|lmfmx E0< Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE Teki 5 sj 9

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi erh xli

Tvstswih Egxmsr Epxivrexmzi1 Xli hexe erh viwypxw jvsq xli Gsvtw sj Irkmriivw� LIG0ViwWmq qshipmrk

erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw gsrxemrih mr xli ejsviqirxmsrih jmpi1

Wtigmjmgepp}/ xli LIG0HWWZyi tvskveq {ew ywih xs i|xvegx xli hexe ewwsgmexih {mxl xli wxsveki +mr egvi0

jiix, jsv xli {exiv gsrxvsp egxmsr ~sriw jvsq xli ejsviqirxmsrih jmpiw1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpiw ewwsgmexih {mxl xli hexe evi ew jspps{w>

" Rs Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22[EPXIV J KISVKI0GSRWIVZEXMSR2WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 52WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 62WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 72WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

wmqypexmsr1hww>22[EPXIV J KISVKI0MREGXMZI2WXSV0^SRI234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32

" Tvstswih Egxmsr Epxivrexmzi ^sriw>

wmqypexmsr1hww>22[EPXIV J KISVKI0GSRWIVZEXMSR2WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 52WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 62WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22[EPXIV J KISVKI0^SRI 72WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

wmqypexmsr1hww>22[EPXIV J KISVKI0MREGXMZI2WXSV0^SRI234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32

Xli tvstswih {exiv gsrxvsp egxmsr ~sriw ewwsgmexih {mxl xli Rs Egxmsr Epxivrexmzi erh Tvstswih Egxmsr

Epxivrexmzi +Epxivrexmzi ;/ Stxmsr L, jsv Peoi Iyjeype +[1J1 Kisvki, {ivi erep}~ih xs hixivqmri xli

tivgirxeki sj xli xsxep gsrwivzexmsr wxsveki ex Peoi Iyjeype +[1J1 Kisvki, xlex {ew gsrxemrih mr iegl

~sri1 Xli viwypxmrk tivgirxeki {ew tpsxxih jsv iziv} he} sj xli gepirhev }iev erh mw wls{r mr Jmkyvi 5

fips{1

I|lmfmx

Jmkyvi

^sriw

Xli |

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vitviwirxw xli ti

}iev1

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsr

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex

erh TEE mw

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

~sri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

mrgsrwmwxirx {mxl xli

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw ev

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

xli vipiewiw qehi jsv tvsnigx tyvtswiw1

I|lmfmx

Jmkyvi 5

^sriw

Xli |0e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vitviwirxw xli ti

}iev1 Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

gsrxemrih mr ^sri

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex

erh TEE mw

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

~sri 4

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

mrgsrwmwxirx {mxl xli

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw ev

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

xli vipiewiw qehi jsv tvsnigx tyvtswiw1

I|lmfmx E0

5 0 Kvetl

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vitviwirxw xli ti

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

xemrih mr ^sri

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

egxmsr ~sriw ex

erh TEE mw

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

41

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

mrgsrwmwxirx {mxl xli

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw ev

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig
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ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

xli vipiewiw qehi jsv tvsnigx tyvtswiw1

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

gsrwivzexmsr wxsveki xlex mw gsrxemrih mr iegl ~sri

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

jsv fsxl xli REE erh TEE

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

Peoi Iyjeype +[1J1 Kisvki,

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw ev

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

xli vipiewiw qehi jsv tvsnigx tyvtswiw1

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

iegl ~sri

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

jsv fsxl xli REE erh TEE

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

Peoi Iyjeype +[1J1 Kisvki,1 Mr jegx/

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw ev

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

iegl ~sri

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

jsv fsxl xli REE erh TEE vitviwirxw

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

1 Mr jegx/

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

Kmzir xlex stivexmsrw jsv tvsnigx tyvtswiw evi e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

iegl ~sri

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

vitviwirxw

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

1 Mr jegx/

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

iegl ~sri1 Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

vitviwirxw

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

1 Mr jegx/ xli

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl s

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

vitviwirxw

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

xli qe|mqyq

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

tivgirxeki sj gsrwivzexmsr wxsveki ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirx

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1

vitviwirxw 89

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

qe|mqyq

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

j xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

he} sj xli gepirhev }iev1 Xli fpyi pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

xlex mw gsrxemrih mr ^sri 7 jsv iziv} he} sj xli gepirhev }iev1 Jsv i|eqtpi/ sr

9( sj xli gsrwivzexmsr wxsveki jsv xlex he}1

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

qe|mqyq

( viwtigxmzip}1 Xli epxivexmsrw xs xli xst sj ~sri

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

Mx wlsyph fi rsxih xlex xli tvstswih glerki xs xli Peoi Iyjeype +[1J1 Kisvki, egxmsr ~sriw mw

x}tiw sj glerkiw qehi xs xli ~sriw ex Peoi Permiv +Fyjsvh, +wii

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh

ps{iv xli xst sj ~sri 7 ex Peoi Iyjeype +[1J1 Kisvki, {syph ettiev xs lezi e hixvmqirxep ijjig

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xmqi/ verkmrk jvsq Neryev} 4 xlvsykl Higiqfiv 641 Xli }

Xli kvetl sr xli pijx sj Jmkyvi 5 wls{w xli

j xli egxmsr ~sriw jvsq xli Rs Egxmsr

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

ewwsgmexih {mxl iegl sj xli egxmsr ~sriw jvsq xli Tvstswih Egxmsr Epxivrexmzi +TEE,1

vgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

eki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr
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Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

fpego pmri

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

eki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

wxsveki

( sj xli gsrwivzexmsr wxsveki jsv xlex he}1

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

jsv xli REE

gyvzi jsv xli TEE/ tvstswih

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemri

7,1

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

jmkyvi 6 fips{,/ xli Gsvtw sj Irkmriivw� tvstswep xs vemwi xli xst sj ~sri 7 ex Peoi Permiv +Fyjsvh, erh

x sr xli

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

6 sj

Gsrwivzexmsr Wxsveki jsv Rs Egxmsr erh Tvstswih Egxmsr [exiv Gsrxvsp Egxmsr

e|mw mw xli tivgirxeki sj xli

Epxivrexmzi +REE,1 Xli kvetl sr xli vmklx sj Jmkyvi 5 wls{w xli tivgirxeki sj gsrwivzexmsr wxsveki

pmri

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

eki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

wxsveki

( sj xli gsrwivzexmsr wxsveki jsv xlex he}1

Jmkyviw 4 erh 5 wls{ xlex xli Gsvtw sj Irkmriivw mw tvstswmrk xs epxiv xli wletiw sj xli {exiv gsrxvsp

jsv xli REE

gyvzi jsv xli TEE/ tvstswih

f} xli Gsvtw sj Irkmriivw/ {syph lezi xli ijjigx sj mrgviewmrk xli eqsyrx sj wxsveki xlex mw gsrxemrih mr

i e jyrgxmsr sj xli egxmsr ~sri +wii i|ivtx jvsq HIMW mr

erh

x sr xli

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr

sj 9

jsv iziv} he} sj xli gepirhev

Xli kviir pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr xlex mw gsrxemrih mr ^sri 5 jsv iziv}

eki sj xli gsrwivzexmsr xlex mw gsrxemrih

mr ^sri 6 jsv iziv} he} sj xli gepirhev }iev1 Xli vih pmri vitviwirxw xli tivgirxeki sj xli gsrwivzexmsr

( sj xli gsrwivzexmsr wxsveki jsv xlex he}1

jsv xli REE

gyvzi jsv xli TEE/ tvstswih

h mr

x sr xli

peoi pizipw ex Peoi Iyjeype +[1J1 Kisvki, wmrgi xlmw tvstswep {syph mrgviewi xli ~sri pizipw erh mr xyvr
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I|lmfmx E0< Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE Teki 7 sj 9

Jmkyvi 6 0 I|givtx jvsq teki 7044 sj Zspyqi 4 sj xli HIMW

Jyvxlivqsvi/ mr pmriw 6 erh 7 sj teki 5098 sj Zspyqi 4 sj xli HIMW/ xli Gsvtw sj Irkmriivw wxexiw> �Xli

eqsyrx sj kirivexmsr tiv he} mw kszivrih f} e tviwix kymhi gyvzi erh egxmsr ~sriw jsv iegl viwivzsmv/

{mxl hmqmrmwlmrk irivk} kirivexmsr {mxl higpmrmrk wxsveki1�

I|lmfmx E0< Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE Teki 8 sj 9

Xli wtigmjmg gepgypexmsr ywih xs gviexi xli jsyv pmriw wls{r sr iegl kvetl mr Jmkyvi 5 mw wls{r fips{>

[livi>

Jsv i|eqtpi/ xli gepgypexmsr jsv xli Higiqfiv 64
wx

Xst sj ^sri 7 tivgirx sj gsrwivzexmsr wxsveki jsv

xli REE mw wls{r fips{>

Pmoi{mwi/ xli gepgypexmsr jsv xli Higiqfiv 64
wx

Xst sj ^sri 7 tivgirx sj gsrwivzexmsr wxsveki jsv xli

TEE mw wls{r fips{>
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I|lmfmx E0< Peoi Iyjeype +[1J1 Kisvki, ^sri REE zw TEE Teki 9 sj 9

Jmkyvi 7 0 Xefpi wls{mrk Gsrwivzexmsr Wxsveki

ACF224

ACF EIS for Master Water Control Manual Updates C-925



I|lmfmx E0= Gsqtevi Peoi Permiv erh Peoi Iyjeype Vigviexmsr Mqtegxw Teki 4 sj 5

Mr Sgxsfiv sj 5348 xli Gsvtw sj Irkmriivw tvitevih e hvejx irzmvsrqirxep mqtegx wxexiqirx +HIMW,

ewwsgmexih {mxl xli Ythexi sj xli [exiv Gsrxvsp Qeryep jsv xli Etepeglmgspe � Glexxelssglii � Jpmrx

Vmziv Fewmr1 Xli Gsvtw sj Irkmriivw tivjsvqih erh tviwirxih erep}wiw wls{mrk xli mqtegx sj xli

hmjjivirx epxivrexmziw hiwgvmfih mr xli HIMW1 Wtigmjmgepp}/ xli Gsvtw sj Irkmriivw erep}~ih ls{ qer}

}ievw wtigmjmg viwivzsmvw {syph hvst fips{ hiwmkrexih vigviexmsrep mqtegx pizipw1 Xli viwypxw sj xliwi

erep}wiw jsv Peoi Permiv +Fyjsvh, erh Peoi Iyjeype +[1J1 Kisvki, evi wls{r mr Jmkyviw 4 erh 5 fips{1

Jmkyvi 4 0 Xefpi 91405 jvsq teki 9044 sj Zspyqi 4 sj xli HIMW

I|lmfmx E0= Gsqtevi Peoi Permiv erh Peoi Iyjeype Vigviexmsr Mqtegxw Teki 5 sj 5

Jmkyvi 5 0 Xefpi 91408 jvsq teki 905< sj Zspyqi 4 sj xli HIMW

Jmkyvi 4 wls{w xlex vigviexmsr mqtegx +Mrmxmep mqtegx pizip, ex Peoi Permiv +Fyjsvh, {mpp mrgviewi jvsq 87

}ievw xs 93 }ievw eggsvhmrk xs xli Rs Egxmsr erh Tvstswih Egxmsr Epxivrexmzi viwtigxmzip}1 Xlmw mw er

ettvs|mqexi 44( mrgviewi +_93 � 87 }ievwa 2 87 }ievw, ex Peoi Permiv +Fyjsvh,1

Jmkyvi 5 wls{w xlex vigviexmsr mqtegx +Mrmxmep mqtegx pizip, ex Peoi Iyjeype +[1J1 Kisvki, {mpp mrgviewi

jvsq 8 }ievw xs 53 }ievw eggsvhmrk xs xli Rs Egxmsr erh Tvstswih Egxmsr Epxivrexmzi viwtigxmzip}1 Xlmw

mw er ettvs|mqexi 633( mrgviewi +_53 � 8 }ievwa 2 8 }ievw, ex Peoi Iyjeype +[1J1 Kisvki,1 Jyvxlivqsvi/

xli Gsvtw sj Irkmriivw tvstswiw xs tpegi Peoi Iyjeype +[1J1 Kisvki, fips{ xli mrmxmep mqtegx pizip mr

ettvs|mqexip} sri +4, syx sj iziv} jsyv +7, }ievw +53 2 ;6 A 5;(,1
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I|lmfmx E043 Gspyqfyw [iiop} Jps{ REE zw TEE Teki 4 sj 6

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi +Fewipmri, erh

Tvstswih Egxmsr Epxivrexmzi +Epxivrexmzi ;L,1 Xli viwypxw jvsq xli Gsvtw sj Irkmriivw� LIG0ViwWmq

qshipmrk erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli Gspyqfyw/ Kisvkme jps{ hexe gsrxemrih mr xli ejsviqirxmsrih jmpiw1 Wtigmjmgepp}/ xli LIG0

HWWZyi tvskveq {ew ywih xs eziveki erh xlir i|xvegx xli hexe jvsq xli ejsviqirxmsrih jmpiw1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpiw ewwsgmexih {mxl xli hexe evi ew jspps{w>

" Rs Egxmsr

�wmqypexmsr1hww>22GSPYQFYW2JPS[234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32�

" Tvstswih Egxmsr>

�wmqypexmsr1hww>22GSPYQFYW2JPS[234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32�

Xli Qexl Jyrgxmsr qshypi sj xli LIG0HWWZyi tvskveq {ew ywih xs gepgypexi xli {iiop} eziveki jps{

jsv xli rs egxmsr erh tvstswih egxmsr hexe wixw1 Jmkyvi 4 wls{w e wgviirwlsx jvsq xli LIG0HWWZyi

tvskveq gsrxemrmrk xli jyrgxmsr ywih xs tvshygi xli {iiop} eziveki jps{1 Xli {iiop} eziveki jps{ mw

sfxemrih f} wyqqmrk iegl sj xli mrhmzmhyep hemp} jps{ eqsyrxw jsv e kmzir {iio erh xlir hmzmhmrk xlex

wyq f} wizir1 Xli {iiop} eziveki jps{ jsv e kmzir {iio mw e viev pssomrk eziveki/ qiermrk xlex xli

{iiop} eziveki jps{ eqsyrx gepgypexih f} LIG0HWWZyi wls{r jsv e kmzir he} +m1i1 3;Ner4=6=, mw xli

wyq sj xli hemp} jps{w jsv xli kmzir he} erh xli wm| tvigihmrk he}w +m1i1 34Ner4=6= � 3;Ner4=6=, hmzmhih

f} wizir1

Jmkyvi 4 0 Wgviirwlsx jvsq xli LIG0HWWZyi Tvskveq> Eziveki sziv Tivmsh Qexl Jyrgxmsr
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I|lmfmx E043 Gspyqfyw [iiop} Jps{ REE zw TEE Teki 5 sj 6

Qmgvswsjx I|gip {ew xlir ywih xs kvetl xli i|xvegxih hexe1 Xli kvetl wls{r mr Jmkyvi 5 fips{ mw e tpsx

sj x{s hmjjivirx jps{ wixw ex Gspyqfyw/ Kisvkme1 Xli |0e|mw mw xmqi/ verkmrk jvsq Nyp} 7/ 533= xs

Witxiqfiv 4=/ 533=/ erh xli }0e|mw mw xli jps{ ex Gspyqfyw/ Kisvkme mr gyfmg jiix tiv wigsrh +gjw,1 Xli

x{s hmjjivirx jps{ wixw tpsxxih sr Jmkyvi 5 evi>

" Xli wmqypexih jps{ ex Gspyqfyw/ Kisvkme jsv xli Rs Egxmsr +Fewipmri, qship tvitevih f} xli

Gsvtw1 Xlmw jps{ wix {ew tvszmhih f} xli Gsvtw erh mw vitviwirxih f} xli fpyi pmri {mxl xli xmxpi

�Rs Egxmsr�1

" Xli wmqypexih jps{ ex Gspyqfyw/ Kisvkme jsv xli Tvstswih Egxmsr +Epxivrexmzi ;L, qship

tvitevih f} xli Gsvtw1 Xlmw jps{ wix {ew tvszmhih f} xli Gsvtw erh mw vitviwirxih f} xli vih

pmri {mxl xli xmxpi �Epx ; Stxmsr L�1

Jmkyvi 5 0 Tpsx sj Gspyqfyw/ Kisvkme Jps{w

Xli efszi kvetl wls{w xlex hyvmrk xli tpsxxih xmqi tivmsh/ xli viwypxw jvsq xli Tvstswih Egxmsr

+Epxivrexmzi ;L, evi ps{iv xler xli viwypxw jvsq xli Rs Egxmsr +Fewipmri, jsv ipizir syx sj xli x{ipzi

{iiow tpsxxih1 Mr jegx/ xli Gsvtw sj Irkmriivw mw tvstswmrk xs higviewi xli jps{w ex Gspyqfyw/ Kisvkme

+gsqtevmrk xli Tvstswih Egxmsr xs xli Rs Egxmsr, f} ew qygl ew 66( hyvmrk xli {iio sj Nyp} 4</ 533=1

I|lmfmx E043 Gspyqfyw [iiop} Jps{ REE zw TEE Teki 6 sj 6

Xlmw mw gepgypexih f} wyfxvegxmrk xli Tvstswih Egxmsr jps{ +4/<;; gjw, jvsq xli Rs Egxmsr jps{ +5/<48 gjw,

erh hmzmhmrk xli hmjjivirgi +=6< gjw, f} xli Rs Egxmsr jps{ +5/<48 gjw,1

Mr ehhmxmsr xs xli efszi erep}wmw/ jsv xli ejsviqirxmsrih hexe wixw/ xli �GSYRXMJ� jyrgxmsr sj

Qmgvswsjx I|gip {ew ywih xs gsyrx xli ryqfiv sj {iiow xlex gsrxemrih e jps{ zepyi fips{ 4/<83 gjw1

Syx sj e xsxep sj 6/<3= {iiow jsv xli Neryev} 4/ 4=6= xlvsykl Higiqfiv 64/ 5344 tivmsh xlivi {ivi 74

{iiow sj {iiop} eziveki jps{ fips{ 4/<83 gjw jsv xli Rs Egxmsr qship viwypxw1 Hyvmrk xli weqi xmqi

tivmsh xlivi {ivi 99 {iiop} sj {iiop} eziveki jps{ fips{ 4/<83 gjw jsv xli Tvstswih Egxmsr wgirevms1

Gsqtevmrk xliwi ryqfivw wls{w xlex mx mw xli Gsvtw sj Irkmriivw� mrxirxmsr xs mrgviewi xli mrwxergiw sj

{iiop} eziveki jps{w fips{ 4/<83 gjw ex Gspyqfyw/ Kisvkme f} sziv 93(1 Xlmw mw gepgypexih f}

wyfxvegxmrk xli Tvstswih Egxmsr zepyi +99 {iiow, jvsq xli Rs Egxmsr jps{ +74 {iiow, erh hmzmhmrk xli

hmjjivirgi +58 {iiow, f} xli Rs Egxmsr zepyi +74 {iiow,1
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I|lmfmx E044 Gspyqfme Jps{ REE zw TEE jsv 5333 gjw Teki 4 sj 5

Xli Gsvtw sj Irkmriivw tvszmhih e ViwWmq qship erh viwypxw jsv xli Rs Egxmsr Epxivrexmzi +Fewipmri, erh

Tvstswih Egxmsr Epxivrexmzi +Epxivrexmzi ;L,1 Xli viwypxw jvsq xli Gsvtw sj Irkmriivw� LIG0ViwWmq

qshipmrk erep}wiw evi gsrxemrih mr xli jmpi tvszmhih f} xli Gsvtw xmxpih>

�2EGJc[GQc5347c3=4953472vww2[exivcWyttp}cStxmsrwcI|xirhihcXW2wmqypexmsr1hww%1

LIG0HWWZyi mw e wsjx{evi tegoeki tvszmhih f} xli Gsvtw sj Irkmriivw xs zmi{ hexe wixw erh qship

viwypxw gsrxemrih mr xli ViwWmq qshipw erh wyttsvxmrk mrtyx jmpiw1 Xli LIG0HWWZyi tvskveq {ew ywih

xs erep}~i xli Gspyqfme/ Epefeqe +Kisvki Erhvi{w hmwglevki, jps{ hexe gsrxemrih mr xli

ejsviqirxmsrih jmpi1 Wtigmjmgepp}/ xli LIG0HWWZyi tvskveq {ew ywih xs i|xvegx xli hexe jvsq xli

ejsviqirxmsrih jmpi1

Xli hexe exxvmfyxiw gsrxemrih mr xli ejsviqirxmsrih jmpiw ewwsgmexih {mxl xli hexe evi ew jspps{w>

" Rs Egxmsr

�wmqypexmsr1hww>22KISVKI ERHVI[WcSYX2JPS[234NER4=6= 0 34NER534424HE]2RSEGXMSRE\32�

" Tvstswih Egxmsr>

�wmqypexmsr1hww>22KISVKI ERHVI[WcSYX2JPS[234NER4=6= 0 34NER534424HE]2EPX;cSTXL\32�

Qmgvswsjx I|gip {ew xlir ywih xs erep}~i erh kvetl xli i|xvegxih hexe1 Wtigmjmgepp}/ xli �TIVGIRXMPI�

jyrgxmsr gsrxemrih mr Qmgvswsjx I|gip wsjx{evi {ew ywih xs gepgypexi xli jps{ zepyi ewwsgmexih {mxl e

tivgirx sj xmqi +verkmrk jvsq 3( xs 433(, xlex jps{ {syph fi iuyepih sv i|giihih1 Xli kvetl wls{r

mr Jmkyvi 4 fips{ mw e tpsx sj x{s hmjjivirx i|giihergi jps{ wixw ex Gspyqfme/ Epefeqe +Kisvki Erhvi{w

hmwglevki,1 Xli |0e|mw mw tivgirx sj xmqi xli kmzir jps{ {syph fi iuyepih sv i|giihih erh xli }0e|mw mw

xli jps{ ex Gspyqfme/ Epefeqe +Kisvki Erhvi{w hmwglevki, mr gyfmg jiix tiv wigsrh +gjw,1 Mr er ijjsvx xs

mppywxvexi xli i|giihergi tivgirxmpiw ex xlex ps{iv jps{ zepyiw/ xli |0e|mw {ew ehnywxih xs srp} wls{ xli

zepyiw fix{iir <8( erh 433(1 Xli x{s hmjjivirx jps{ wixw tpsxxih sr Jmkyvi 5 evi>

" Xli wmqypexih jps{ ex Gspyqfme/ Epefeqe +Kisvki Erhvi{w hmwglevki, jsv xli Rs Egxmsr

+Fewipmri, qship tvitevih f} xli Gsvtw1 Xlmw jps{ wix {ew tvszmhih f} xli Gsvtw erh mw

vitviwirxih f} xli fpyi pmri {mxl xli xmxpi �Rs Egxmsr�1

" Xli wmqypexih jps{ ex Gspyqfme/ Epefeqe +Kisvki Erhvi{w hmwglevki, jsv xli Tvstswih Egxmsr

+Epxivrexmzi ;L, qship tvitevih f} xli Gsvtw1 Xlmw jps{ wix {ew tvszmhih f} xli Gsvtw erh mw

vitviwirxih f} xli fpyi pmri {mxl xli xmxpi �Epx ; Stxmsr L�1
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I|lmfmx E044 Gspyqfme Jps{ REE zw TEE jsv 5333 gjw Teki 5 sj 5

Jmkyvi 4 0 Jps{ I|giihergi Kvetl jsv Gspyqfme/ Epefeqe +Kisvki Erhvi{w,

Xli {e} xs mrxivtvix xli kvetl wls{r mr Jmkyvi 4 mw xs hixivqmri xli jps{ zepyi erh i|giihergi

tivgirxmpi zepyi ewwsgmexih {mxl er} tsmrx sr sri sj xli gyvziw1 Jsv i|eqtpi/ xli Rs Egxmsr qship

viwypxw wls{w xlex e jps{ sj ettvs|mqexip} 7/333 gjw mw iuyepih sv i|giihih ettvs|mqexip} =3( sj xli

xmqi1

Jmkyvi 4 wls{w xlex xli Gsvtw sj Irkmriivw tvstswiw xs higviewi xli tivgirx sj xmqi xlex givxemr ps{iv

jps{w evi i|giihih1 Mr jegx/ vizmi{mrk Jmkyvi 4 wls{w xlex 5/333 gjw {mpp fi i|giihih =818( eggsvhmrk

xli Tvstswih Egxmsr viwypxw/ gsqtevih xs =919( sj xli xmqi eggsvhmrk xs xli Rs Egxmsr viwypxw1

Qmgvswsjx I|gip {ew xlir ywih xs jyvxliv erep}~i xli i|xvegxih hexe1 Wtigmjmgepp}/ jsv xli

ejsviqirxmsrih hexe wixw/ xli �GSYRXMJ� jyrgxmsr sj Qmgvswsjx I|gip {ew ywih xs gsyrx xli ryqfiv sj

he}w xlex gsrxemrih e jps{ zepyi fips{ 5/333 gjw1 Syx sj e xsxep sj 59/994 he}w jsv xli Neryev} 6/ 4=6=

xlvsykl Higiqfiv 64/ 5344 tivmsh xlivi {ivi <=4 he}w sj jps{ fips{ 5/333 gjw jsv xli Rs Egxmsr qship

viwypxw1 Hyvmrk xli weqi xmqi tivmsh xlivi {ivi 4/4<9 he}w sj jps{ fips{ 5/333 gjw jsv xli Tvstswih

Egxmsr wgirevms1 Gsqtevmrk xliwi ryqfivw wls{w xlex mx mw xli Gsvtw sj Irkmriivw� mrxirxmsr xs mrgviewi

xli mrwxergiw sj hemp} jps{ fips{ 5/333 gjw ex Gspyqfme/ Epefeqe +Kisvki Erhvi{w hmwglevki,1

Wtigmjmgepp}/ xli mrwxergiw sj hemp} jps{ fips{ 5/333 gjw {syph mrgviewi f} ettvs|mqexip} 66( _+4/4<9 �

<=4, 2 <=4 A 6614(a1
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I|lmfmx E045 Hvsyklx Stivexmsrw Teki 4 sj 4

Jmkyvi 4 0 Xefpi 914044 jvsq Teki 90;; sj Zspyqi 4 sj xli EGJ HIMW
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From: Mike Criddle

Sent: Friday, January 29, 2016 6:47 PM

To: ACF-WCM

Cc: Tom Hall; James C. Thornton

Subject: [EXTERNAL] Draft Environmental Impact Statement (DEIS) and Water Control Manual

(WCM) Comments

Attachments: DEIS and WCM Comments - City of LaGrange 012916.pdf

Please see attached document for comments to the subject matter by the City of LaGrange.

Mike Criddle
Director of Economic Development
City of LaGrange
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From: Alan Williford

Sent: Saturday, January 30, 2016 3:50 PM

To: ACF-WCM

Cc: Alan Williford

Subject: [EXTERNAL] Comment for Draft ACF Water Control Manual and Draft Environmental

Impact Statement

Attachments: AMEA Letter_Col. Jon Chytka_RE ACF WCM_1.pdf

Please find attached a letter submitted on behalf of Alabama Municipal Electric Authority in support of
comments filed by the Southeastern Federal Power Customers, Inc.. A hard copy of this letter will be sent to
Colonel Jon J. Chytka.

Best regards,

G. Alan Williford
Chief Operating Officer
Alabama Municipal Electric Authority
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From: Gladys Delgadillo

Sent: Saturday, January 30, 2016 11:44 AM

To: ACF-WCM

Subject: [EXTERNAL] Re: Corps of Engineers Draft Environmental Impact Statement regarding the

update of the water control manual for the Apalachicola - Chattahoochee – Flint River

Basin

Attachments: Apalachicola Riverkeeper ACF WCM EIS comments FINAL.pdf; FCC Comments on DEIS

of USACE operating manual for ACF river system.docx

Dir Sir,

Please disregard my previous e-mail. It was a gross error on my part and does not represent the views of the FCC.
You have my sincere apologies.

Attached you will find the correct letter from former U.S. Senator and former Florida Governor Bob Graham, founder and Chairman of the
Florida Conservation Coalition regarding the USACE' DEIS on the water control manual update for the ACF River system.

Thank you.

Gladys

On Sat, Jan 30, 2016 at 11:41 AM, Gladys Delgadillo <floridaconservationcoalition@gmail.com> wrote:
Dir Sir,

Attached you will find a letter from former U.S. Senator and former Florida Governor Bob Graham, founder
and Chair of the Florida Conservation Coalition regarding the USACE' DEIS on the water control manual
update for the ACF River system.

Thank you.

Gladys

--

Gladys Delgadillo
Administrator
Florida Conservation Coalition

floridaconservationcoalition.org

--

Gladys Delgadillo
Administrator
Florida Conservation Coalition

floridaconservationcoalition.org
2
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A

Response to ACF227 – Florida Conservation Coalition

A. The draft EIS meets the standards and intent of NEPA and the Council on Environmental Quality guidance by

considering all impacts including direct, secondary, and cumulative. Impacts throughout the basin were

considered and found to vary by location, but were generally minor. Impacts to the lower section of the

Apalachicola River and Bay were evaluated and found to be minor (see section 6 of the EIS). Mitigation was

considered in the EIS and a determination was made that no specific compensatory mitigation would be

required (see section 6.11 of the EIS).
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Response to ACF227 – Florida Conservation Coalition

B. The purposes of the Master WCM update and WSSA (appendix B in the EIS) are to determine how the federal

projects in the basin should be operated for their authorized purposes, in light of current conditions and

applicable laws, and to assess the extent to which reservoir storage at Lake Lanier can be made available to

meet current and future water supply needs for Metro Atlanta. In the WCM update process, balancing project

operations to fulfill all authorized purposes, while evaluating impacts to the environment was a top priority. The

analysis in the EIS demonstrates that the PAA would result in little to no change in flow and water quality

conditions in the Apalachicola River and Bay and, consequently, that there would be little to no effect on

biological and other resources in the river and bay. The authorized purposes of the federal ACF system do not

include a specific directive to provide freshwater inflows to Apalachicola Bay to sustain the resources of the bay.

Additionally, the PAA includes measures necessary to address the adverse effects of project operations on

federally listed endangered or threatened species downstream of Jim Woodruff Lock and Dam. USACE consulted

on the PAA and the results are presented in appendix J of the final EIS. In the biological opinion the USFWS

concluded that effects to estuarine invertebrate production are insignificant because the PAA provides slightly

beneficial effects from increasing the number of freshwater pulses and increasing the number of days greater

than or equal to 16,200 cfs in the winter. USFWS also anticipate only minor changes in salinity regimes and

estuarine habitat due to the WCM.

C. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. However, water management measures

suggested by stakeholders that would increase freshwater flows into Apalachicola Bay were considered, as

discussed in section 4 of the final EIS. The PAA includes fish and wildlife conservation operations throughout the

basin (e.g., the reservoir fish spawn operations, minimum flow provisions in the Apalachicola River, and fish

passage at Jim Woodruff Lock and Dam). Section 5 of the EIS provides additional information on the PAA. The EIS

considered and disclosed the expected impacts that the PAA could have on fish and wildlife resources in the

Apalachicola River and Bay (or elsewhere in the system). The analysis presented in section 6 of the EIS indicates

that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the bay

compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no anticipated incremental effect would be

expected on fish or wildlife resources in the bay. In the biological opinion, included in appendix J, the USFWS

concluded that effects to estuarine invertebrate production are insignificant because the PAA provides slightly

beneficial effects from increasing the number of freshwater pulses and increasing the number of days greater

than or equal to 16,200 cfs in the winter. USFWS also anticipate only minor changes in salinity regimes and

estuarine habitat due to the WCM.

D. The PAA is not expected to result in a change to conditions that currently exist for the commercial fishing

industry (including oysters) in Apalachicola Bay compared to current reservoir operations (i.e., the NAA).

Physical and ecological conditions that affect the extent and overall abundance of commercial species are not

expected to change under the PAA. Section 6.5.5 addresses the effects of the various Master WCM update

alternatives on the Apalachicola bay oyster industry.

E. The economic, social, and cultural resource effects associated with the Master WCM update alternatives are

presented in section 6.6 through 6.8 of the EIS. The USACE PAA would have little to no effect on flow and water

quality conditions in the Apalachicola River downstream of Jim Woodruff Lock and Dam compared to the NAA

(current reservoir operations). Accordingly, the PAA is not expected to cause a change in Apalachicola Bay

ecological or socioeconomic resources compared to current operations.

F. The draft EIS meets the standards and intent of NEPA and the Council on Environmental Quality guidance by

considering all impacts including direct, secondary, and cumulative. Impacts throughout the basin were

considered and found to vary by location, but were generally minor. Impacts to the lower section of the

Apalachicola River and Bay were evaluated and found to be minor (see section 6 of the EIS). Mitigation was

considered in the EIS and a determination was made that no specific compensatory mitigation would be

required (see section 6.11 of the EIS).

ACF227

ACF EIS for Master Water Control Manual Updates C-952



#

Gg>#Xli#Lsrsvefpi#Ns0Ippir#Hevg}/#Ewwmwxerx#Wigvixev}#sj#xli#Evq}#+Gmzmp#[svow,#

Pmiyxirerx#Kirivep#Xlsqew#T1#Fswxmgo/#YWEGI#Gsqqerhiv#Kirivep#erh#Glmij#sj#

Irkmriivw#Qensv#Kirivep#Ih#Negowsr/#YWEGI#Hityx}#Gsqqerhmrk#Kirivep#jsv#Gmzmp#

[svow#erh#Iqivkirg}#Stivexmsrw#Fvmkehmiv#Kirivep#Hezmh#Xyvriv/#YWEGI#Gsqqerhiv/#

Wsyxl#Experxmg#Hmzmwmsr#Sjjmgi#sj#Kirivep#Gsyrwip/#YWEGI#Xli#Lsrsvefpi#Glvmwx}#

(HE=?NLLU $A9BKU 1K>LB=>GMYL $HNG<BE HG &GOBKHGF>GM9E 2N9EBMR 5A> )HGHK9;E> (BG9

QgGevxl}/#Ehqmrmwxvexsv/#Y1W1#Irzmvsrqirxep#Tvsxigxmsr#Ekirg}#Xli#Lsrsvefpi#Hv1#

Oexlv}r#Wyppmzer/#Wigvixev}/#Y1W1#Rexmsrep#Sgiermg#erh#Exqswtlivmg#Ehqmrmwxvexmsr#

+RSEE,#Xli#Lsrsvefpi#Y1W1#Wirexsv#Fmpp#Ripwsr#0#Jpsvmhe#Xli#Lsrsvefpi#Y1W1#Wirexsv#

Qevgs#Vyfms#[#Jpsvmhe#Xli#Lsrsvefpi#Y1W1#Vitviwirxexmzi#K{ir#Kveleq#[#Jpsvmhe#

Hmwxvmgx#5#Xli#Lsrsvefpi#Kszivrsv#Vmgo#Wgsxx#0#Jpsvmhe#Xli#Lsrivefpi#Fmpp#Qsrxjsvh/#

Jpsvmhe#Wxexi#Wirexsv#Xli#Lsrsvefpi#Fveh#Hveoi/#Jpsvmhe#Wxexi#Vitviwirxexmzi#Xli#

Lsrsvefpi#Lepwi}#Fiwlievw/#Jpsvmhe#Wxexi#Vitviwirxexmzi#Nsr#Wxizivwsr/#Wigvixev}/#

Jpsvmhe#Hitevxqirx#sj#Irzmvsrqirxep#Tvsxigxmsr#Rmgo#[mpi}/#Hmvigxsv/#Jpsvmhe#Jmwl#erh#

[mphpmji#Gsrwivzexmsr#Gsqqmwwmsr#

Response to ACF227 – Florida Conservation Coalition

ACF227

ACF EIS for Master Water Control Manual Updates C-953



!

A NON-PROFIT ORGANIZATION DEDICATED TO THE PROTECTION AND STEWARDSHIP OF THE APALACHICOLA RIVER & BAY
PO Box 8 (232-B Water Street) Apalachicola FL 32329 (850) 653-8936 Riverkeeper@ApalachicolaRiverkeeper.org

January 28, 2016

Colonel Jon Chytka
District Commander
US Army Corps of Engineers - Mobile District
PO Box 2288
Mobile AL 36628-0001

Tetra Tech, Inc.
61 St. Joseph Street
Suite 550
Mobile, Al 36602-3521

RE: Update to the Water Control Manual (WCM) and Environmental Impact Statement (DEIS) for the
Apalachicola-Chattahoochee-Flint River Basin

Dear Colonel Chytka:

On behalf of our Board of Directors and over 1,500+ members and supporters across the United States,
Apalachicola Riverkeeper has reviewed the referenced documents and submits the following comments
on the referenced Water Control Manual (WCM) DEIS. =FC BLARJCKQ\P ICKEQF $LSCO +&.(( M?ECP% ?KB

complexity speaks to the unenviable task the Corps faces in meeting the myriad objectives specified
through legislation and other federal guidance, and made far more difficult by the competing interests in
the basin. However, with all due respect, we believe the Corps can and must do better to recognize and
respect the conservation of fish and wildlife in the Apalachicola portion of the basin. To do otherwise,
as in the current version of the document, risks the loss of an ecosystem and culture that are widely
recognized as significant economic and ecological resources.

Our comments proceed as follows:

PART A outlines an alternative proposed action for consideration by the Corps based on the comments,
data, and other information in the sections following and/or included in the documents attached to these
comments. PART B. Sections 1-7 address short comings, flaws and additional information needs in the
DEIS as follows: Section 1 contains our most fundamental objection: the scope of the DEIS is fatally
flawed, in that it fails to consider the interests of, and impacts in, the Apalachicola River, Floodplain,
Estuary, and Bay. Section 2 describes the ecological relationships and interactions that are omitted from
the DEIS as a result of the too-narrow scope. Section 3 focuses specifically on issues related to low-
flow conditions, which will become more frequent and more severe if the PAA is adopted. Section 4
discusses the failure to consider Conjunctive Uses of flow, which may serve many needs and objectives
simultaneously. Section 5 discusses technical failures and shortcomings of the DEIS, such as the failure
to use the best available scientific knowledge and data. Section 6 delineates the Environmental Justice
issues that arise from the concentration of the negative impacts upon culturally-distinct low-income
communities. Section 7 offers our conclusions. Attachments are included on the flash drive
accompanying this document or on dropbox upon email request to Dan Tonsmeire.

See responses to comment letter #ACF187
!
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PART A. Alternative Proposed Action and Approach

#

As requested by the Corps, in PART A we present an alternative to addressing the needs of the Fish and
Wildlife Conservation authorized purposes which have been sorely neglected in the DEIS. That
alternative includes metrics, data, methods and actions to help the Corps make the DEIS acceptable and
improve the operations to a point that the Fish and Wildlife Conservation purposes are better served in
the short term and can be further improved using an adaptive management approach as more
information is acquired and understood.

Metrics for flowing sections of the river and estuary:

Flows provided by releases from the reservoirs should mimic natural flows (pre-dam flows using the
1939-1957 USGS observed flow data set) to the greatest extent possible. More detailed descriptions of
natural flows and how to mimic natural flows are provided in Attachment 3a, the ACF Stakeholders
Sustainable Water Management Plan (SWMP) in Appendix B - Stakeholder Perspectives under two
separate sections. In the section under the Apalachicola Sub-basin (page 100 X 104) the concept of
Preserving Natural Flow Variability and Measuring the Health and Productivity of the Sub-basin:
Critical Flow Needs are explained. Additional explanation and guidance is provided in the section of
Appendix B - Environment and Conservation - Principles of Sustainable Water Management (Page
126-)*0% OCDCOOCB QL ?P Y=FC 8?QRO?I 5ILT ;?O?BGEJZ'

The selected metrics are described below at the nodes and data collection points known to exist and used
by the Corps. The Corps will need to become familiar with and understand the ecosystem functions that
are integral to the Apalachicola portion of the ACF Basin in order to recover and sustain the services
provided by the flow regime for fish and wildlife and humans. These functions are described in detail in
the comments following PART A. Metrics we have provided are:

Chattahoochee River below Peachtree Creek metric: Maintain a minimum flow of 750 cfs to
maintain safe and reliable recreational use and water quality. Other considerations:

1. Develop a method to make releases from Buford occur in a more gradual rise and fall
of the river to reduce risk of injury and/or loss of life, provide better ecological
habitat, and reduce erosion of banks and habitat loss.

2. No new reservoirs are added within the ACF Basin.

3. Additional storage may be added by increasing the conservation pool of Lake Lanier,
but is not required as part of this proposal.

Apalachicola River USGS Chattahoochee gage at Chattahoochee, FL metric: Flow should
mimic natural flows to restrain aquatic habitat loss to no greater than an overall 13% for dry year
flows. Habitat loss is determined by developing a relationship between the number of acres
inundated at a certain flow regime that would sustain all but 13% of the aquatic habitat. This can
be achieved with a reduction no greater than 6% from the baseline flow described below. This
will sustain floodplain inundation at levels, frequency, timing, and duration using the
flow/inundation relationship described in Darst 2008, Light 2006, and Light 1998. Development
of the desired baseline flow regime is described below:
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Use UIF median monthly flows of pre-dam dry years (for example, the three driest years from
1939-1957) to develop and bracket the lower end of low flows for comparing alternatives. This
metric is set to limit aquatic habitat loss to an overall maximum of 13% by maintaining acres of
inundated aquatic habitat of the river and floodplain for a duration that all aquatic habitat will be
sustained during dry years. Using this metric for dry years equates to a maximum 6% reduction
in flow from the UIF. In the current conditions run and the subsequent water management runs,
these flows will serve to help bracket and be a reference line for meeting or exceeding this dry
year metric. The resultant hydrograph represents the performance metric line for dry year flows,
and should not be used for normal and wet years. Maintaining the 6% reduction in flow below
UIF flows for comparable years is necessary in order to avoid creating drought conditions during
normal years.

For convenience, these same flows should also be expressed in cfs at the Blountstown and
Sumatra gages. Minimize the times flows during drought conditions go below 16,000 cfs
between April thru June and minimize the times flows go below 8,000 cfs for the months of July
thru November. This may be accomplished by instituting pulses that would achieve pre-dam
flows for some or all of these time periods.

To the extent possible under modeled conditions during non-drought years, maintain monthly
flows at the Blountstown gage fluctuating between 18,000 X 20,000 cfs for the months of
February thru May, then between 10,000 X 16,000 cfs the remainder of the year. This may be
accomplished by instituting pulses that would achieve pre-dam flows for these time periods.
During normal and dry (but not drought) times a spring pulse during mid-April thru mid-June
and a mid-summer pulse in July may be needed to achieve pre-dam flows as much as possible.

Apalachicola River USGS gage at Sumatra, FL metric: Use the flow and habitat loss
methodology to provide the flows at the Sumatra gage as the input to be run thru the Bay
Assessment hydrodynamic model to determine salinity in the Bay under the resultant conditions.

Apalachicola Bay metric X Using a Sumatra gage flow/bay salinity relationship established
using the hydrodynamic model and cumulative frequency distribution/occurrence salinity plots,
to the extent possible, maintain salinities in an optimal range for oysters between 10-24 PPT (for
explanation see Attachment 3a - SWMP page 57-58). During May thru October (during the
spawning, reproduction, and recruitment season), salinity should be maintained in the desirable
range a minimum of 50-55% of the year at locations throughout the Bay. During late fall and
winter (primary growth season) months November, December, and January thru April, salinities
should be maintained in the desirable range a minimum of 75-80 % of the year at locations
throughout the Bay.

This concept of seeking to maintain salinities which will help sustain the health of the oyster
populations in Apalachicola Bay was used by the USFWS and to develop the Apalachicola Bay
Assessment tables presented in the ACFS SWMP. In the bottom line of Table 5-3 on page 61 of
the main SWMP report, in which eight scenarios were modeled for the drought year of 2007, the
salinity regime in the Bay was improved over the RIOP with current consumptive uses
(Scenario 3) and USGS observed flows (Scenario 1). The basis for the desirable salinity
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values is to sustain a range of salinities in the Bay for oyster reproduction, recruitment and
growth during dry periods as much as possible and to minimize high salinities which are
detrimental to oysters. It has been explained in Attachment 4c by Doug Barr that prolonged low
flow and high salinities experienced during droughts lowers dissolved oxygen (DO) along the
estuary bottom. Low DO is not conducive to improved oyster production or other marine
species.

For these suggested metrics and pulse flows, 12,000 cfs flow is recommended to be the
beginning point for modeling and serve as an example of an alternative management scenario the
Corps could consider during late May/early June and again in late July for a two week period
each time. The basis for that selected flow is the benefits that would be achieved by such a flow,
including but not limited to: flushing flows in the larger slough systems of the floodplain
improving water quality and fish habitat; a pulse of nutrients would be supplied to the delta and
estuary; an increase in DO and an estimated 3-4 ppt decrease in salinity of the Bay at Cat Point
for a period of time; a 5 foot depth for a navigation channel without dredging; and increased
water availability for hydropower, low-consumption/high return rate industry, recreation, and
fish and wildlife conservation between Buford Dam and Jim Woodruff Dam. Modeling will
provide information on the capacity of the ACF system to meet these flows and estimate impacts
to reservoir levels throughout the system.

The following assumptions and considerations are provided to help further understand the basis for the
metrics developed above:

1) The Chattahoochee River metric will enhance recreational opportunities, shoal bass population

and ecological and environmental quality of the Chattahoochee River flowing sections,

particularly below Peach Tree Creek, by using recommended patterns of flow at National

Recreational Area, both above and below Morgan Falls. A stream rating curve is needed to

allow for a forecast of habitat change differences between 650 minimum flow, and 750 minimum

flow to demonstrate the benefits.

2) No new reservoirs can be allowed due to increased evaporation and changes in timing of flows to

downstream portions of the system. The cumulative impacts of the Glades Reservoir project and

other potential projects (e.g., Bear Creek Reservoir, South Fulton) on ACF operations were not

evaluated. For example, Glades will impede basin inflow into Lanier and increase evaporative

losses in the watershed. The DEIS fails to explain how the hydrology of the ACF system will

change in response to the inclusion of Glades and how the hydrological changes will impact

ACF operations and subsequently the downstream ecosystem and communities.

3) A thorough discussion of the interactions and effects of changes to rainfall/flow and the

relationship between the two with forecasted climate change is necessary and should be

accomplished at the earliest possible time. Appropriate adjustments to the UIF, basin inflows,

and baseline flows discussed in Section 5 should be carried out.
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4) During dry periods, it is possible to allow for pulses of elevated flow to accommodate increase

inundation in the floodplain, lower salinity levels in the Bay, and improved water quality in the

floodplain and bay.

5) The NAA/Existing condition (current operations) should use pre-2007 changes, or earlier,

instead of RIOP 2012 condition for comparison with proposed and preferred alternatives.

Impacts would be identified if the baseline being considered was prior to 2006, instead of the

current baseline condition (2012). These differences may require mitigation for those

cumulative impacts. There is adequate data available to make this comparison (operations,

inflow, consumption, etc.).

6) An over-riding commitment to an Adaptive Management approach to scheduling water releases

to meet conservation needs, including climate change issues is required from the starting point

recommended. Vigilance for opportunities to improve wetland function and associated

ecological services is necessary.

7) Using these metrics for guiding operations could diminish impacts from the PPA and will

improve the proposed operations.

Using the metrics presented above, modeling using a hydrologic and hydrodynamic model with the data
sets referenced and provided in this document should allow a reasonable evaluation of the fish and
wildlife conservation freshwater flow needs below Jim Woodruff Dam on the Apalachicola River.

Modeling and Analysis considerations:

Dr. Aris Georgakakos of the Georgia Water Resources Institute (GWRI) has well established hydrologic
and hydrodynamic models to carry out modeling of the recommended metrics to evaluate the impacts on
floodplain inundation and salinities. GWRI models were used to evaluate alternatives by the ACFS.
Those modeling results for floodplain inundation and the salinity criteria were analyzed by Atkins
Global. The DEIS analysis should further investigate the modeling and analysis of pulse flows to
maximize the benefits for appropriate levels of inundation and salinity based on timing, frequency, and
duration to mimic natural flow and salinity regime conditions to the greatest extent possible.

PART B. Short comings, flaws, and additional information needs in the DEIS

1. The Scope of the DEIS is far too narrow; further, the Scope serves to unfairly favor the needs
of part of the basin and authorized purposes over others

The Scope of the DEIS precludes the consideration of many important issues and impacts, especially in
the Apalachicola River, Floodplain, and Bay. The ecosystems that exist in these areas are truly unique
in their natural, environmental, cultural and economic importance. They are of international, national,
regional, and local significance. For the Scope to be adequate it is necessary to understand the
functioning of the Apalachicola system, and how those functions depend upon timely and adequate flow
in the river. =FC PVPQCJ\P GKAOCBG@IC @GLBGSCOPGQV ?KB CALILEGA?I PCOSGACP ?OC PR@PQ?KQG?IIV BCEO?BCB @V

low flows. Assessment of the impacts of alternatives requires an understanding of the ways in which
reduced river flow will result in negative ecosystem impacts. Reduced river flow, and the reduced
nutrient flow and degraded water quality that accompany it, are not addressed in the DEIS. Nor is there
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any consideration of the level of flow needed to sustain the ecosystem. A competent, ethical and
responsible analysis of the impacts of water flow in this system requires a thorough and comprehensive
assessment of impacts in these areas. Any alternative action that is adopted should be shown to avoid,
minimize, or mitigate the inevitable negative impacts of reduced flow in the Apalachicola River, in
order to assure that the ecosystem functions and natural services provided within the Apalachicola Basin
are sustained. Because of its constrained Scope, the DEIS fails to consider these impacts. This failure,
in turn, serves to favor the needs of part of the basin over others, in a manner that we consider unethical.
Further, as discussed in Section 4, this favoritism will be seen to be a failure of Environmental Justice,
in a way that the DEIS fails to address.

Sadly, this is not the first time we have brought these issues before the Corps in a formal proceeding.
Apalachicola Riverkeeper sent comments in November, 2013 to Colonel Steve Roemhildt (Attachment
1a) in response to the most recent change to the Scope of Work. Those comments will not be repeated
here, but all remain relevant because they were not addressed in the DEIS. From our view, operations
F?SC @CCK ?IQCOCB PGKAC )0,/ TGQF ? ALKPGPQCKQ QOCKB QL J?UGJGWC QFC OCPCOSLGOP\ @CKCDGQP DLO RMPQOC?J

uses. Policy and operations have consistently targeted the minimum releases possible from those
reservoirs to the Apalachicola River to meet narrowly-focused objectives that utterly fail to include any
substantive evaluation of the ecosystem functions provided by the Apalachicola ecosystem, or the
ecosystem services thereby furnished to people who live and work in communities in the basin.

We share the criticisms offered by The US Fish and Wildlife Service (USFWS) and the National
Oceanic and Atmospheric Administration (NOAA) in its Draft Fish and Wildlife Conservation Report
(DFWCAR) (Attachment 1b); as summarized on the first page of that attachment, the DEIS does not
accurately represent or give equal consideration to the Fish and Wildlife Conservation authorized
purpose. We concur with the similar criticisms from the Independent External Peer Reviewers (IEPR)
(Attachment 1c); the comments from IEPR reinforce the positions of the USFWS and NOAA and add to
their criticisms, citing a lack of consistency and clarity that result in confusion and baseless conclusions
of the DEIS. These are summarized in the attached Executive Summary (page iii Xviii) of the IEPR
report. Further, we are also co-signor of the comments provided to the Corps by the National Wildlife
Federation.

Despite listing numerous authorizations, guidance and legislation that provide both authority and
responsibility for all federal actions to protect and restore the ecological integrity of ecosystem functions
(i.e., Attachment 1d X National Water Policy), the DEIS does not give adequate consideration to the
1M?I?AFGALI? CALPVPQCJ LO QFC AGQGWCKP\ K?QRO?I-resource-based economy and culture as part of the Fish
and Wildlife Conservation authorized purpose. Further, the current document ignores the cumulative
impacts of 60 years of manipulations by the Corps, and of present and future upstream water
consumption. In JGPQ?HGKE AROOCKQ ALKBGQGLKP DLO [@?PCIGKC\ ALKBGQGLKP& QFC DEIS creates a flawed and
D?IPC @?PGP DLO QFC ?K?IVPGP LD ARJRI?QGSC GJM?AQP @CQTCCK QFC Y8L 1AQGLK 1IQCOK?QGSCZ $811% ?KB

Y;OCDCOOCB 1AQGLK 1IQCOK?QGLKZ $;11%' =L AI?GJ QF?Q MOLMLPCB ALKBGQGLKP ?re only slightly worse than
current conditions is equivocating over fully-documented impacts, which show the Apalachicola
ecosystem to be significantly degraded by current policies and practices.

This DEIS must be redone to consider a more healthy condition of the Apalachicola River,
Floodplain and Bay ecosystem as a whole for the historical baseline comparison to recent (NAA) and
proposed (PAA) evaluations of the estuarine and floodplain conditions.
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2. Overall ecological system function is not assessed, addressed or considered by the limited
focus of the DEIS

2a. Ecosystem dependence upon level and timing of flows

The ACF System and particularly the Apalachicola River, Floodplain and Bay and the eastern Gulf of
Mexico are an inextricably-linked ecosystem in which river flow is the primary driver of its biological
diversity and ecological and economic productivity. It is a unique and significant ecological resource
hosting the highest biodiversity of any river system in North America and one of the most productive
estuaries in the northern hemisphere. Economically, the fisheries supported by the Apalachicola system
are valued in the billions of dollars. These values have been recognized for decades and provide a basis
for exceptional efforts to understaKB& MOLQCAQ ?KB J?GKQ?GK QFC PVPQCJ\P CALILEGA?I GKQCEOGQV& CALKLJGA

vitality, and natural resource benefits to the greatest extent. Climate change and extreme pressure from
water use on river systems around the world are causing the loss of natural systeJP\ MOLBRAQGSGQV'

Numerous examples are available which demonstrate how the proposed alternatives will result in
eventual loss of the ecosystem services now provided by the Apalachicola system.

It is environmentally unacceptable and economically infeasible to ignore this system, where
management can sustain its integrity if properly understood and appropriate action taken.

2b. Changes in flow

The DEIS does not describe or address changes in the flow regime due to the Corps management of the
ACF system or to increased consumption. Without recognition of these basic needs to meet the Fish and
Wildlife Conservation authorized purpose in the Apalachicola portion of the system, there is no
opportunity for consideration of providing alternatives that would protect, restore or improve conditions.
Analysis for the ecosystem should include: protection of the natural pattern of seasonal low, moderate
and high flows; maintaining or restoring floodplain inundation; and distribution of flood waters to
maintain the fish, wildlife, and botanical resources of the River, Floodplain and Bay.

2c. Impacts of changes in flow

The DEIS should recognize that change in the flow regime has caused declines in species abundance and
reduced areal occupancy; many areas in the flood plain are no longer suitable habitat because of
sustained dry conditions. There is potential for extirpation from the Region of Impact if additional
change above that already experienced occurs. The DEIS accepts the current operations of the NAA as
if they are adequate to sustain a healthy ecosystem in the Apalachicola. This is wholly false: the system
is neither healthy nor being sustained. The PAA is considered only slightly (not significantly) worse
than the NAA, despite the fact that drought conditions will be more frequent and more severe. The
DEIS does not recognize that even small negative changes to previously-stressed systems can cause
significant ecological upheaval.

The lack of understand.1, 2+ 6-* 5956*05; )*3*1)*1(* 7321 6-* /*8*/ '1) timing of flows causes the
cumulative impact analysis to erroneously conclude that current operations and the proposed
alternatives will not have an appreciable or significant effect, and that no mitigation is required. This
is simply not true.

!
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2d. The DEIS lacks a discussion of how flow sustains the River, Floodplain, and Bay and Eastern
Gulf

Flows needed to sustain the most basic of the ecosystem functions must be considered to avoid a loss of
floodplain connectivity; only when water flows (and therefore, water levels) are high is the floodplain
fully connected to the river. This connection is essential, so that the inundating flows carry life-
sustaining nutrients to the estuary and to the Bay. Further, the flow of nutrients continues some 250
miles southward in the eastern Gulf; this so-called Green River is crucial to the health and growth of
many commercially-important species of finfish offshore. The timing and the areal coverage of the
floodplain inundation is critical to the vegetation, fish and wildlife that make up the complex of plants,
fish, birds, reptiles, crustaceans, amphibians and mammals (including humans) that use the floodplain
for nourishment, growth, foraging, spawning, resting and protection. Under truly natural conditions, the
hydrologic connectivity of the floodplain to the main river channel provides the mechanism of transport
of water to the vital areas of the floodplain at the appropriate time and for sufficient duration to support
the diverse assemblages of species that inhabit and use the floodplain. The importance of the floodplain
inundation is well-documented in the literature and can be found in the documents included in the
Apalachicola River and Bay Management Plan (Attachment 3b), Livingston 2008 (Attachment 4a), and
other reports and documents including but not limited to: Livingston 1983, Livingston 2015; and the 3
USGS Reports - Light 1998, Light 2006, and Darst 2008.

2e. Importance of Inundation

The USFWS Planning Aid Letters and the USGS documents (Darst 2008, Light 2006, and Light 1998)
explain that the timing, duration, and depth of inundation of the floodplain are important to the
vegetation of the floodplain for propagation and growth of the bottomland hardwood forest. Forest
density, composition, tree size, age, mortality, and recruitment are all part of the forest ecosystem upon
which the wildlife depend. As the floodplain becomes drier due to reduced duration and depth or offsets
in the timing of flood flows, the forest loses density, mass, and canopy cover. Apalachicola Floodplain
has experienced a loss of over 4 million swamp trees, primarily Tupelo, Cypress and Popash. The
decrease in forest density and canopy will result in an increase in light on the forest floor, thereby
encouraging a thicker growth of ground cover plants, which in turn will further reduce the success of
forest replacement. If these changes continue, a resultant loss of leaf litter biomass, increase evaporation
from the soil, decrease in soil organisms, and speeding up decomposition of the leaf liter. These
changes and loss of biomass would result in a net loss of substrate for benthic organisms in the
floodplain and ultimately downstream waters of the river, delta and estuary. (Darst 2008, Light 2006,
and Light 1998)

2f. Importance of flow to the Bay

As flows move through the complex of sloughs and distributary creeks of the Floodplain and Delta,
nutrients are accumulated and carried to the estuarine nursery areas of the Bay. This creates a low-
salinity, high-nutrient condition conducive to growth and development of larval and juvenile stages of
most (over 90%) of all commercially harvested species in the Gulf of Mexico. Apalachicola Bay has up
until the very recent drought produced 90% of the oysters in Florida and over 10% of the national
harvest from native oyster bars. Native oyster reefs are in global peril and over the last two centuries,
90% of native oyster reefs have become functionally extinct, as was reported in the journal BioScience
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in 2011 (Beck 2011). That same report, before the BP oil spill, looked to the Gulf of Mexico as the last
remaining region on the planet for sustainable harvest from native oyster reefs. We know that
Apalachicola 2?V\P situation is even more rare and important now, given the subsequent damage. The
nutrient-laden flows support and balance the food web and habitats within the estuary (Attachment 4a,
Livingston 1983, Livingston 2015). Those same nutrient rich freshwaters move over 250 miles offshore
and nourish the habitat and mature stages of the same recreational and commercially-harvested species
as described in Attachments 5a, 5b, 5c, and 5d) that NOAA has valued at over $5.8 Billion
(Attachments 6a and 6b).

3. Impacts of Reduced River Flow and the need to consider and accomplish a more balanced
alternative is missing in the DEIS

3a. Low Flow Impacts to Riverine Hydrology and Biology

Drought imposes highly-stressful conditions on ecosystems. To impose increased severity on the
biological resources of an ecosystem during high-stress drought conditions ignores well-documented
information related to conditions on Apalachicola River, Floodplain and Bay. These conditions are
leading to degradation and collapse of the ecosystem. The three USGS Reports (Darst 2008, Light
2006, and Light 1998) and Attachments 3b, 3c, 3d and 3e provide an overview of the impacts to the
Apalachicola River Floodplain due to reduced high, median, low, and drought flows. During the drought
of 2006-2007 and 2011-2012 just such an increase in stress was put on the Apalachicola ecosystem by
QFC 3LOMP\ LMCO?QGLKP TGQF QFC RIQGJ?QC OCPRIQ @CGKE BCEO?B?QGLK LD T?QCO NR?IGQV ?KB ILPP LD DILLBMI?GK

and fish habitat. The consequences were near-ecological-collapse of the estuary during and following
both drought periods, with significant declines in every commercial fishery in the estuary. Since 2012,
over three years since the 2012 drought, Apalachicola Bay is experiencing only a meager recovery from
those stressful conditions. These impacts were documented in the Apalachicola Bay Oyster Situation
Report.

3b. The Apalachicola River Floodplain and Bay are not healthy and are under significant stress from
a documented altered flow regime.

Flows during droughts are even more critical because of the compromised conditions existing across the
ecosystem. Hydrographs in Attachment 1e, based on the observed flow data in Attachment 2d, show
the differences between observed pre- and post-dam flows on the Apalachicola. These changes in flow
are primarily due to: (a) Corps operations; (b) residential water consumption; (c) evaporation in the
basin due to reservoirs; (d) municipal and industrial water supply; and (d) agricultural irrigation (as
shown in Attachments 2a and 2b). Altered timing and reduction of flow magnitude by the quantity
shown in these attachments can be equivalent to a 40-50% reduction of flow below normal to the
Apalachicola River, Floodplain and Bay during dry and drought periods. Reducing flows to the
Apalachicola portion of the system that do not mimic natural flows commensurate with changes in
rainfall, can cause the system to degrade or fail. A report by Steve Leitman (Attachment 2c) compares
the relationship between rainfall and flow alterations in the Apalachicola, and explains that flows during
earlier more-severe droughts have been higher than flows in more recent less-severe droughts in the
Apalachicola. This can only be explained by increased water depletions from use, water regulation,
and/or reservoir evaporation in the upstream basin. The DEIS does not include any information that
supports lower flows from climate change.
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3c. Documented impacts of low flows

The document at Attachment 3f (Presumptive Flows Standards, by Brian Richter), concludes that a river
system experiencing a 10% reduction in the pre-development flow regime may maintain its ecological
functions, while a 20% reduction of flow in the natural river flow regime is significant enough to result
in significant loss of ecological functions and integrity. Attachment 4d also highlight the impacts to
PQOC?JP DOLJ OCBRACB DILT' =FC 3LOMP\ D?GIROC QL ALJMCKP?QC DLO QFC T?QCO RPCP GK 6CLOEG? LO QL GJMLPC

limitations on Georgia to allow the Corps to meet it authorized purpose for Fish and Wildlife
Conservation is a defacto allocation of water away from Florida.

An appropriate preferred alternative would consider the flows needed to sustain a healthy river and
floodplain connection and mimic the frequency, timing and duration of the natural flow regime and
floodplain inundation conditions during droughts.

3d. Low Flow Impacts to Estuarine Ecology

During normal low flows, less water is carried through the floodplain and results in an overall reduction
of nutrients, lower Dissolved Oxygen (DO) and increase salinity in the Bay. During typical low water
months, and particularly during droughts, higher salinities increase the naturally-occurring diseases and
predators that prey on oyster beds in the Bay, and which decrease DO near the bay floor. As lower-
than-normal drought flows are released by the Corps, water quality impacts cause even higher salinities
for prolonged periods, lower nutrients and DO, increased disease and predation on oysters, which
combined, result in an overall loss of oyster, fish, shrimp, crab, and wildlife in the estuary. Attachments
4a, 4b, 4c, 4e and 4g explain and demonstrate the importance of river flows to the water quality and
estuarine conditions of Apalachicola Bay and document water quality impacts during drought
conditions. Salinity data for Apalachicola Bay was received from the Apalachicola National Estuarine
Research Reserve is included in Attachment 4f and serves as the basis for demonstrating much of the
discussion in these comments and emphasized in Attachments 4a - 4d.

3e. Related Marine Ecology of the Gulf of Mexico

Because the ACF System provides 35% of the freshwater flow to the Eastern Gulf (Edmiston 2008), it is
ILEGA?I QL ALOOCI?QC QFC DOCPFT?QCO DILT ?KB OCI?QCB KRQOGCKQP\ ALKQOG@RQGLK QL QFC FC?IQF ?KB MOLBRAQGSGQV

of the offshore fisheries and habitat in this region of the Gulf. Attachments 5a, 5b, 5c, 5d, and 4c
provide an explanation of the importance of the freshwater and nutrient plume from the ACF System to
the eastern Gulf. Once the connection with freshwater flows from the ACF System to the health of the
Eastern Gulf fisheries is understood, it is important to recognize the economic importance of those flows
to West Florida, and ultimately the SE United States. Those values have been evaluated by NOAA in
Attachment 6a. A further analysis of the NOAA estimated value of the fisheries of Apalachicola Bay
and the Gulf (Attachment 6b) shows the value to West Florida to be over $5.8 billion. The linkages of
the same freshwater flows which nourish Apalachicola Floodplain, Delta, and Bay with the productivity
of Gulf fisheries provide an obvious correlation between appropriate freshwater flows and a healthy
Gulf fishery and Essential Fish Habitat (EFH). This further emphasizes the importance of consideration
for the flows needed to sustain a healthy River, Floodplain and Bay as a critical component of a
complete DEIS.
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Flows that sustain a healthy estuarine environment should also provide the Gulf marine
environment with adequate nutrient output to sustain offshore fisheries, including Essential Fish
Habitat.

4. The DEIS should consider Conjunctive Uses of water releases

Water Releases with Conjunctive Uses are those that meet multiple purposes and that also benefit the
ecology of the Apalachicola River, Floodplain and Bay. Such releases would improve flows for the
river, floodplain and bay and would also benefit hydropower, recreation and navigation in the basin
below Lake Lanier. Properly managed, conjunctive-use releases would have little or no impacts to the
capacity or ability for north Georgia metro water supply demands to be met. Such releases are not
critically evaluated in the DEIS.

For example: target releases for navigation established in the DEIS alternatives did not consider the
potential for benefits to the ecology of the Apalachicola River, Floodplain and Bay. Such releases were
explained in the Sustainable Water Management Plan (SWMP) (Attachment 3a) provided by the ACF
Stakeholders and the USFWS in its Planning Aid Letters. The SWMP provides detailed information
that demonstrates that the release of relatively minor pulses during dry periods (to more closely mimic
natural flow paradigm) can lower salinity in Apalachicola Bay to the extent that it stress on the oyster
population could be moderated.

In PART A of these comments, we have suggested pulse flows of 12,000 cfs as an example of an
alternative scenario the Corps could consider to achieve conjunctive uses. The basis for that selected
flow is the benefits that would be achieved by such a flow, including but not limited to: flushing flows
in the larger slough systems of the floodplain improving water quality#erh#jmwl#lefmxex, a pulse of
nutrients#{syph#fi#wyttpmih#to the#Hipxe#erh estuary, er#mrgviewi#mr#HS#erh#an estimated 3- 4 ppt
decrease in saliniQV LD QFC 2?V ?Q 3?Q ;LGKQ DLO ? MCOGLB LD QGJC& ? ,\ BCMQF DLO ? K?SGE?QGLK AF?KKCI

without dredging/#erh#mrgviewi#{exiv#ezempefmpmx}#jsv#l}hvsts{iv/#ps{0gsrwyqtxmsr2lmkl0vixyvr#vexi#

mrhywxv}/#vigviexmsr/#erh#jmwl#erh#{mphpmji#gsrwivzexmsr#fix{iir#Fyjsvh#Heq#erh#Nmq#[sshvyjj#Heq.

The Corps is unique in its failure to fully analyze such multipurpose flows. In contrast, USFWS is
considering similar adjustments in Corps flow regulation; these adjustments would benefit oyster and
gulf sturgeon habitat and spawning. The Florida Fish and Wildlife Conservation Commission (FWCC)
demonstrated in its summary report (Attachment 3c) how increasing river levels above 10,000 cfs
maintains habitat and water quality in the Apalachicola Floodplain. Flows that are sufficient to maintain
water quality in the floodplain can also benefit navigation (without inducing the impacts associated with
dredging), recreation, estuarine habitat and water quality, and hydropower.

Conjunctive uses of water that improve ecological conditions in the basin should be included in the
evaluation of alternatives to provide a more balanced and equitable range of benefits to all users in
the basin.

5. The DEIS does not provide an Environmentally Preferable alternative using the best
available data and science

!
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5a. The estuary is currently neither healthy nor sustainable.

In contrast to the DEIS statements that Apalachicola Bay is a relatively healthy estuarine ecosystem,
Attachments 7a and 7b document impacts to the estuary during the droughts of 2007 and 2012. These
were periods during which drought flows were lower than ever before recorded and well below what a
natural flow regime would have provided during similar drought conditions. Leitman provides a
comparison of drought flows and their relationship in Attachment 2c. The 2nd slide in Attachment 3e
depicts the flow during 2007 relative to the average flow from 1923-2009. The flat-line low flow
released during 2007 was unprecedented and was followed by a similar record flat-lined low flow for a
duration that lasted for an even greater time period during 2011-2012. Further documentation of the
decline of Apalachicola Bay immediately after the prolonged periods of flat lined extreme drought flows
are also documented in the April 2013 Apalachicola Bay Oyster Situation Report from the Oyster
Recovery Task Force.

An appropriate preferred alternative would consider the flows needed to sustain as healthy an
estuarine condition in Apalachicola Bay during droughts as possible.

5b. Climate change, rainfall, and runoff

The discussions of climate change and rainfall/runoff relationships provided in the DEIS are not well-
founded and do not support or justify the reductions in flow that have been experienced or that have
been recommended. Recommendations on the flow needs for riverine and estuarine ecosystems that will
maintain ecological functions are found throughout the literature, and can be found specifically in
documents outlining the presumptive standards and calculable quantities for instream flow needs
developed by Brian Richter et al. (Attachment 3f), recommended for use by The Instream Flow Council
(Annear 2004), and outlined in the USFWS Planning Aid Letters provided to the Corps. The need to
mimic the natural flow regime, and to limit alteration thereto, is clearly described in these and other
literature. The Corps (and its contractors) with the responsibility to meet the Fish and Wildlife
Conservation authorized purpose should be well-versed in the determination of the flow needs for
systems such as the Apalachicola or should defer to experts in the instream flow field. Documentation
of flow alteration due to climate change should be included as a high priority for research for the ACF
Basin.

A comprehensive study of instream flow needs should be undertaken to establish the natural flow
regime requirements for Apalachicola River, Floodplain, and Bay before any re-allocation of water is
undertaken.

5c. The Unimpaired Flow Database (UIF) is not scientifically valid.

The Unimpaired Flow Database (UIF) and Basin Inflow calculation were not updated. Because the
original calculations were based upon insufficient and/or invalid data, evaluations based on these data
are necessarily inaccurate. Modeling investigations should explore why the UIF flows data being used
by the Corps in the lower Flint River Basin are very close to the current USGS observed flows. Given
the known volume of depletions in that region, these figures MUST differ substantially. The similarity
of these two flow data sets clearly show that the large depletions of flow from municipal and industrial
use, agricultural irrigation and evaporation in the Flint River Basin are not accurately represented in the
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UIF data set. This inaccuracy completely discredits the evaluations of alternatives and most modeling
exercises undertaken by the Corps, by making it appear that less water would have been flowing in the
Apalachicola portion of the system in pre-developed times represented by the UIF data set. These
inaccuracies have led the Corps to consider the flows currently being released during droughts to the
Apalachicola are the same or close to natural flows during droughts. This is false. Some of the
problems associated with the UIF were outlined in the Draft UIF Report by GWRI/GT, 2012. This
document was released to the Corps for review.

The methods used by the Corps to calculate basin inflow provide for reducing flows more often and
earlier as water consumption increases, placing the burden of the drought operations on the Apalachicola
portion of the system, while providing water supply users with no incentive to conserve water use. The
flaw in this method of deciding to reduce flows downstream of Jim Woodruff is discussed in more detail
in Attachment 2c and 2e. A more balanced approach to curtailing water use and at the same time
reducing downstream flows for implementing drought operations will improve flow conditions in the
Apalachicola.

&-* $2435; '557036.215 and results are inconsistent with the impacts being realized in the floodplain
and estuary; and, therefore underestimate the cumulative impacts being experienced by the ecosystem
and economy due to the Corps; operations.

5d. Conclusions in the DEIS regarding Anthropogenic Impacts to Apalachicola Bay are not
supported

The DEIS surmises that Apalachicola Bay has been subjected to numerous anthropogenic impacts
including, but not limited to, sea level rise, climate change and harvesting impacts. The implication is
that these impacts are the cause for changes to conditions in the Bay. The runoff/rainfall data and
analysis provided in the DEIS appears to be intended to show changes to this relationship from
anthropogenic and other changes, but is inadequate to be evaluated or accepted. While all of these
factors and others may have an effect, the degree of the impacts being experienced in the Bay from these
and other causes is not supported by available data, nor is it included in the DEIS. Tellingly, the
predominant cause for the recent fisheries collapse has been documented as a lack of freshwater flow
(FWCC Disaster Declaration report Attachment 7a and 7b) and the referenced Apalachicola Bay
Oyster Situation Report 2013).

Sea level rise is noted in the DEIS to be 0.05 inches/year (1.27mm/year) in the climate change section.
=FGP PCAQGLK ALKAIRBCP QF?Q QFC 3LOMP\ LMCO?QGLKP& ?P MI?KKCB& TGII @C ?BCNR?QC QL F?KBIC QFC DLOCA?PQCB

climate changes. At the same time, the DEIS insinuates that the Bay condition is a lost cause due to the
suspected increase in sea level rise and/or other anthropogenic impacts. These conclusions conflict and
are not supported. According to NOAA, Apalachicola Bay has been experiencing a 1.82 mm/year rise
in sea level in the more recent past, which is the lowest rise in sea level recorded among all locations
monitored by NOAA on the Gulf and Southeastern Atlantic coasts. No effects have been documented in
Apalachicola Bay from either the rise in sea level or increased carbon. Climate-change-induced
reductions in flow that reach the level of decline being realized in the Apalachicola Basin have not been
demonstrated. There is a need to accurately assess rather than assume certain conditions exist, have
resulted in an impact, or project impacts will occur. Potential impacts to Bay salinity could be evaluated
with an appropriate hydrodynamic model such as that developed by Aris Georgakakos.
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Impacts due to anthropogenic activities can be considered valid after a reasonable assessment of the
conditions have been thoroughly considered. Management should continue to assess the climate
conditions and rainfall/runoff relationship that exist throughout the River, Floodplain and Bay in
order to accurately evaluate impacts and manage for change.

6. The Corps creates an environmental injustice by not recognizing the cultural aspects of the
Oystermen community

According to EPA, @'5=18654-5;*3 (<9;1+- 19 ;0- .*18 ;8-*;4-5; *5, 4-*515/.<3 15=63=-4-5; 6. *33

people regardless of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies. EPA has this goal
for all communities and persons across this Nation. It will be achieved when everyone enjoys the same
degree of protection from environmental and health hazards and equal access to the decision-making
786+-99 ;6 0*=- * 0-*3;0? -5=18654-5; 15 >01+0 ;6 31=-% 3-*85% *5, >682&A

(http://www3.epa.gov/environmentaljustice/)

In the real world, we understand Environmental Justice to mean that the communities of least resistance
are not unduly burdened by our environmental choices, which they are largely helpless to alter. In the
ACF system, the community most burdened by the current Corps operations, and which will be further
burdened by the proposed revisions, are the poor and powerless fisheries harvesters that work the Bay,
the Estuary, and the Floodplain. Their livelihoods, their culture, and their social relationships,
arrangements, and institutions depend on the ready availability of healthy organisms and other natural
products to harvest. Their very economic and cultural existence is threatened by the proposed alteration.
As noted by scholar John Moran in his comments regarding Section 6.5.8 of the DEIS:

The threat of collapse of the oyster industry is an environmental justice issue in Eastpoint,
qualifying under low-income community. The oystermen of Eastpoint and Apalachicola are
widely recognized in Florida by journalists, travel writers, authors, and social science
researchers as a distinct cultural group. This increasingly low-income, often multi-generational
population of resource users also relies on subsistence to supplement their diets. The oystermen
are facing suicide, homelessness, drug addiction, and other social ills related to resource
disaster in the Apalachicola Bay. Some of the oystermen have indigenous heritage. Other
oystermen are illiterate and have limited schooling. Professional oral historians, such as Amy
Evans for the Southern Foodways Alliance at the University of Mississippi, have documented this
unique cultural heritage, including the local invention and manufacture of tongs, the local
ecological knowledge of the community, and the transmission of this knowledge across multiple
generations, leading back to the first wave of settlers in the community. Based on my training in
5>E9A?>=5>C1< ;DBC935 <9C5A1CDA5 1C .C1>6?A4 0>9E5AB9CGHB )5@1AC=5>C ?6 '>C8A?@?<?7G$ + C5BC96G

that the oystermen population in Eastpoint is a low-income community whose economic and
social health is totally inseparable from the Apalachicola Bay. The need of their community for a
functioning estuary must be considered and assessed through an environmental justice
framework using quantitative and qualitative data at the municipal, rather than regional, level.

This lack of Environmental Justice receives no substantive consideration in the DEIS; this omission
is in clear contradiction to EPA policy, is completely unacceptable and must be rectified.
#
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7. Summary and conclusion

The members, board, and staff of Apalachicola Riverkeeper believe that the Corps has an ethical and
legal responsibility to include a full assessment of the freshwater flow needs of the Apalachicola River,
Bay, Estuary, and Floodplain in the update of the ACF WCM. This is especially crucial and critical
given that this is the first revision since 1958, and likely the last for many years to come. Conditions
F?SC AF?KECB PR@PQ?KQG?IIV GK QFC I?PQ ,- VC?OP& ?KB TGII ALKQGKRC QL AF?KEC' =FGP J?V @C QFC 3LOMP\ I?PQ

meaningful chance to get it right, and to protect the future of our unique, and uniquely-valuable
resource. Once lost, it is unlikely ever to be recovered.

We ask that you consider the following summary (repeated from our earlier comments) in your
decisions:

The Apalachicola River, Floodplain, and Bay System is a national treasure and one of the most
productive river systems in the North America. Its significance cannot be overstated. It has been
designated as an International Biosphere Reserve by the United Nations, as a National Estuarine
Research Reserve by the United States, and as an Outstanding Florida Water by the State of Florida.
The river harbors the most diverse assemblage of freshwater fish in Florida, the largest number of
species of freshwater snails and mussels, and the largest number of endemic species in western Florida.
The river basin is home to some of the highest densities of reptile and amphibian species on the
3?>C9>5>C 1>4 C85 A9E5AHB 6<??4@<19> 2?1BCB ?>5 ?6 C85 =?BC 49E5AB5 6<??4@<19> 6?A5BCs in North America.

/85 '@1<13893?<1 -9E5AHB F1C5AB 1>4 6<??4@<19> 1A5 1<B? C85 29?<?7931< 613C?AG C81C 6D5<B C85

Apalachicola Bay - one of the most productive estuaries in the Northern Hemisphere. The Apalachicola
Bay is home to one of the largest and most productive oyster harvesting areas in the Gulf of Mexico, one
of the principal nurseries for Gulf shrimp and blue crabs, and major commercial fishing operations.
'@1<13893?<1 (1G @A?E945B >51A<G &% @5A35>C ?6 *<?A941HB ?GBC5A 81AE5BC 1>4 ?E5A 10 percent of the
1'6.21;5 2956*4 -'48*56. The river and bay provide thousands of commercial fishing, recreational
fishing, and ecotourism jobs. These jobs form the cornerstone of the economy for the six Florida
riparian counties along the Apalachicola River.

Apalachicola Riverkeeper has repeatedly urged the Corps to develop a water management regime for the
ACF system that will protect and recover the ecological health of the Apalachicola River and Bay and
the entire ACF system. Fundamental to such a regime is the establishment and maintenance of the
ecological in-stream flows needed to protect and restore the chemical, physical, and biological integrity
of the ACF Rivers and the species that depend on them. We respectfully urge you to institute the
assessments and considerations outlined above to ensure that this happens. Without the protection
of these flows, the Florida citizens' livelihoods, cultural heritage and communities with economies
that depend on the functioning of these natural systems will be lost.

*Apalachicola Riverkeeper is also submitting a separate set of additional comments that are signed jointly by Apalachicola
Riverkeeper, National Wildlife Federation, Florida Wildlife Federation, and 1000 Friends of Florida. These group comments
are in addition to the comments provided in this document.
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Thank you for the opportunity to provide comments. We look forward to working with the Corps to
accomplish a WCM that we can all live with.

Sincerely,

Dan Tonsmeire
Riverkeeper
Dan@Apalachicolariverkeeper.org

Cc:
The Honorable Jo-Ellen Darcy, Assistant Secretary of the Army (Civil Works)
Lieutenant General Thomas P. Bostick, USACE Commander General and Chief of Engineers
Major General Ed Jackson, USACE Deputy Commanding General for Civil Works and Emergency
Operations
Brigadier General David Turner, USACE Commander, South Atlantic Division
Office of General Counsel, USACE
The Honorable Christy Goldfuss& 3F?GO& ;OCPGBCKQ\P 3LRncil on Environmental Quality
The Honorable Gina McCarthy, Administrator, U.S. Environmental Protection Agency
The Honorable Dr. Kathryn Sullivan, Secretary, U.S. National Oceanic and Atmospheric Administration
(NOAA)
The Honorable U.S. Senator Bill Nelson - Florida
The Honorable U.S. Senator Marco Rubio X Florida
The Honorable U.S. Representative Gwen Graham X Florida District 2
The Honorable Governor Rick Scott - Florida
The Honerable Bill Montford, Florida State Senator
The Honorable Brad Drake, Florida State Representative
The Honorable Halsey Beshears, Florida State Representative
Jon Steverson, Secretary, Florida Department of Environmental Protection
Nick Wiley, Director, Florida Fish and Wildlife Conservation Commission
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From: Cynde Aaron <>

Sent: Saturday, January 30, 2016 6:23 AM

To: ACF-WCM

Subject: [EXTERNAL] Protect Apalachicola River and Bay

I understand you are having a meeting soon to discuss the fate of the Apalachicola River system. I encourage
you to vote for protection of the river and bay. As you know, this is an important estuary system and
somewhat healthy, considering the loss health of may such systems due to the BP oil spill. The estuary is a
great resource for our sea life to reproduce in the safety of its bay. Our fishing industry needs this resource, as
well as the marine animals themselves. Again, I encourage you to side on the side of protection of our wild
resources.

Thank you.

Cynde Aaron
Gulf County resident and voter
Wewahitchka, FL

A

Response to ACF228 – Cynde Aaron

A. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the Bay. However, the environmental effects of the PAA

on the Apalachicola River and Bay, when compared to the NAA (i.e., current reservoir operations), are

considered in the EIS. The analysis in the EIS demonstrates that the PAA would result in little to no change in

flow and water quality conditions in the Apalachicola River and Bay, and consequently there would be little to

no effect on biological, cultural, and other resources in the river and bay. USACE consulted on the PAA and the

results are presented in appendix J of the final EIS. In the biological opinion the USFWS concluded that effects to

estuarine invertebrate production are insignificant because the PAA provides slightly beneficial effects from

increasing the number of freshwater pulses and increasing the number of days greater than or equal to 16,200

cfs in the winter. USFWS also anticipate only minor changes in salinity regimes and estuarine habitat due to the

WCM.
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From: John Howard

Sent: Friday, January 29, 2016 3:34 PM

To: ACF-WCM

Subject: [EXTERNAL] PUBLIC COMMENT FROM JOHN HOWARD, CUMMING, GA

Attachments: WCM Comments.docx

Sirs,

Please find the attached comments with regard to the ACF–WCM. It is requested that serious attempts be made to fold
some of the enclosed constructive suggestions into the draft WCM. These suggestions are intended to reinforce and
elucidate some of the excellent comments provided by the Lake Lanier Association.

Thanking you for your attention,

John Howard

Viwtsrwi#xs#EGJ55=#5#Nslr#Ls{evh#

#

# #
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From: matt pursley

Sent: Friday, January 29, 2016 7:50 PM

To: ACF-WCM

Subject: [EXTERNAL] Public Input on the WCM plan

Jan 29, 2015

USACE - Comments on Draft WCM

Please accept the following comments on the proposed Water Management Plan. I do understand that this is a
complex situation with a significant amount of variables to consider. This is evident by the 1000 page
document you have drafted.

1) You have requested public input to a 1000 page document. I think it would be very beneficial to boil this
down into a couple of pages of “key” points. The document was so overwhelming that I resorted to scanning
the document for what I thought were key points that I could provide meaningful input. This was a daunting
task. If you are sincere about seeking input, please consider publishing a brief synopsis of the changes being
proposed. Due to the magnitude of the document, some of the input given below may have already been
addressed in the Draft WCM and was overlooked.

2) Water is our most precious resource. The Plan needs to be changed to provide for maintaining as much
storage capacity at all times. The drought in California has shown that management for anticipation of a
drought is crucial. Incorporate better drought prediction methods and use results of the improved prediction
methods in management of storage in the basin.

3) Add consideration in the Plan to raising basin levels to provide for an increased storage over time and then
manage to keep the reservoirs at maximum capacity at all times for water usage (reduce any consideration for
Power Generation, Navigation and the like).

4) If Navigation is to be included in the Plan, the Plan should take greater consideration of the overall impact
that navigation would have on the overall basin and that alternatives to navigation should be considered. I
thought that navigation demands had subsided over the years. If I understand correctly, Florida no longer
dredges the water way (further evidence of reduced navigation demand) and as a result maintaining a navigable
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water depth would take a much larger volumetric flow. I.E. navigation in the future could require more water
due to lack of dredging.

A cost benefit analysis for alternatives to navigation should be included in development of the plan. Water
must be used wisely. Navigation should be eliminated for the waterway except in rare or emergency
cases. Truck, Rail and the Tennessee - Tom Waterway all provide competitive viable alternatives to navigation
on ACF basin. The Tenn-Tom water basin has considerably more resources to support
navigation. ACF Navigation has suitable competitive alternatives, which would allow elimination of this
demand on the resource allowing more prudent preservation.

5) Management of the resource should include funding at the local level to prevent degradation of the resource
(pollution and siltation). Published Statements by the Officer in charge of Lake Lanier have indicated that they
are not resourced to do simple things like dealing with abandoned boats, litter and siltation. It would be
prudent to allow local Corp Offices to have the authority to impose and collect fines much like local
Sheriffs. These funds should be restricted to ONLY be used on management and protection of the
resource. This would provide a funding mechanism to allow the Corp to more adequately protect the resource.
This would have a significant impact on the overall quality of the resource and hence benefit all people on the
Basin. If this requires a law change or Corp policy change would it not be beneficial to be tied to management
of the Basin?

6) “Common sense” decisions should be allowed to be made at a local level to protect the resource. Siltation -
development along the lakeshore has led to significant localized erosion and siltation. Infill housing focuses
water run off into narrow streams between homes. The runoff, which was once spread over the width of the
shore, is concentrated between the homes. A simple common sense solution to this problem would be to allow
the installation of buried drains or dry creek beds across Corp property to the lake, which would minimize the
detrimental impact of the concentrated drainage to the lake. I do not believe this activity is currently permitted
on Lanier and local Rangers have indicated that this would greatly benefit the quality of the lake. Input - Allow
Local Resource Offices to conduct permitting activity to protect the resource.

Another “common sense” solution should be allowed for Shore Erosion - Larger Vessels and recreational
activity designed to generate large waves for wake surfing is taking a toll on the resource. Islands have
completely vanished and shoreline trees frequently fall into the lake as a result of vessel wave
generation. Wave breaks, both fixed and floating (like those used by Marinas) could greatly reduce shore
damage from waves. In addition, newly developed floating wave breaks have been shown to terminate waves
without the normal issues generated by fixed wave breaks. I do not believe private installation of wave breaks
is currently permitted on Lanier and local Rangers have indicated that this would greatly benefit the quality of
the lake much like private rip rap installations have done. Input - Allow Local Resource Offices to conduct
permitting activity to protect the resource.

Thank you for allowing this input. You can contact me directly if I can offer clarification on my input.
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From: Judi Overstreet

Sent: Friday, January 29, 2016 9:22 PM

To: ACF-WCM

Subject: [EXTERNAL] Fw: URGENT: Your WCM comments to the Corps are needed no later than

Saturday, January 30, 2016

Dear Commander, U.S.Army Corps of Engineers, Mobile District,
I am forwarding to you this urgent email I received as a member of the Lake Lanier

Association. I could think of no way to better state these facts than to have you read this
yourself. PLEASE take their studies and in-depth research under your advisement to
prevent a drought crisis such as the one we experienced in 2007-2008. I trust your good
common sense will prevail!

Thank you so much,

Judi and Roy Overstreet, homeowners

On Thursday, January 28, 2016 3:33 PM, Lake Lanier Association wrote:

Having trouble viewing this email? Click here

The l ink ed image canno t be disp la y ed. The file may hav e been mov ed, r enamed, o r deleted . Ver ify that the link po ints to the co r rec t fi le and location.

Dear Roy & Judi:

The Corps' Water Control Manual ("WCM") comment period ends on Saturday, January
30th. The Lake Lanier Association has prepared formal comments that it will submit.
Those comments can be viewed here:

click here to see the Lake Lanier Association's comments

We are calling on all Lake Lanier users and businesses to submit comments to the
Corps by this Saturday's deadline. Recent hydrologic analysis has revealed a large,
unrevealed impact from the Corps' proposed navigation plan. According to that
analysis, the Corps' navigation operations alone would lower Lake Lanier by more than
four feet in a drought similar to the one in 2007-2008. This impact is even greater than
the impact of the projected population increases between now and 2050.

The impact of this portion of the proposed WCM is of such magnitude that we believe
that a large volume of comments in opposition is critical in convincing the Corps to
change its plan.

Specifically, in your own words emphasize the need for the Corps to:

1. Revise the navigation plan to avoid the severe impact the proposed plan will
have on Lanier's water levels.

2. Incorporate rigorous drought prediction that will trigger changes in reservoir
operations to preserve lake levels during drought.
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3. Manage the reservoirs to retain maximum storage levels in the reservoirs so
that drought conditions will not have the devastating impact that was
experienced in December 2007.

4. Model and plan for raising Lake Lanier's full pool level to 1073.

Public comments may be submitted via the following methods:

Email to: ACF-WCM@usace.army.mil

Letter to:

Commander, U.S. Army Corps of Engineers
Mobile District
Attn: PD-EI (ACF-DEIS)
P.O. Box 2288
Mobile, AL 36628

Please share your comments with us by sending a copy to: lakeinfo@lakelanier.org

Thank you for your support of Lake Lanier!
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The Lake Lanier Association | 615F Oak Street, Suite 100 | Gainesville | GA | 30501
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From: Patrick McConnon

Sent: Saturday, January 30, 2016 10:23 AM

To: ACF-WCM

Cc:

Subject: [EXTERNAL] Comments on Water Control Manual (WCM)

Attachments: CorpsJanuary30letter.docx

Please find an attached letter on the referenced subject. Thank you for your consideration on this matter.

Pat McConnon
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From: Craig Diamond

Sent: Saturday, January 30, 2016 8:51 AM

To: ACF-WCM

Subject: [EXTERNAL] Water Control Manual - Draft ACF EIS

Colonel Jon Chytka
District Commander
US Army Corps of Engineers - Mobile District

Colonel:
On behalf of the Board of Directors of the Apalachicola Bay and Riverkeeper, I urge you to direct staff to consider
broadly their charge and responsibility with regard to the Update to the Water Control Manual (WCM) and Draft
Environmental Impact Statement (DEIS) for the Apalachicola-Chattahoochee-Flint River Basin.

We are not looking for any special consideration in the context of managing the entire watershed, but want the Corps to
ensure that the Apalachicola River and Bay are given equal weight as the other components of the system. While the
various federal agencies have their unique missions, ignoring – or worse, impacting -- national objectives relating to
species protection and biological diversity is not an option. I’d be remiss if I failed to point out that revising the Manual
and providing the Apalachicola’s resources the opportunity to recover and eventually be restored will have significant
benefits to the regional economy. The basin’s water resources are largely a managed system and therefore need to be
managed to benefit the various elements of that regional economy, from recreational and cultural use to navigation,
industrial withdrawals, public supply and hydropower. Shortchanging any one party is ultimately detrimental to all.

Improving the balance of water resources is fully within the Corps’ purview and will dampen and perhaps prevent any
escalation of the “water wars” between Alabama, Florida and Georgia. Achieving a flow regime through a revised
Manual to better satisfy ALL users will also serve to advance the efforts of the A-C-F Stakeholders that have coalesced
around workable proposals. Consensus, as you know, is a difficult thing; it would behoove the Corps to build upon the
excellent work conducted to resolve many of the basin’s key hydrological issues.

Thank,

Craig Diamond
President, Board of Directors of the Apalachicola Bay and Riverkeeper

A

B

Response to ACF233 – Craig Diamond

A. The PAA includes fish and wildlife conservation operations throughout the basin (e.g., the reservoir fish spawn

operations, minimum flow provisions in the Apalachicola River, and fish passage at Jim Woodruff Lock and Dam).

Section 5 of the EIS provides additional information on the PAA. The EIS considered and disclosed the expected

impacts that the PAA could have on fish and wildlife resources in the Apalachicola River and Bay (or elsewhere in

the system). If expected impacts to significant resources would be adverse as a result of revised operations,

USACE must consider potential measures to mitigate those effects. The analysis presented in section 6 of the EIS

indicates that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the

Bay, compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no anticipated incremental effect would be

expected on fish and wildlife resources in the bay.

B. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.
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From: Melissa Samet

Sent: Friday, January 29, 2016 7:36 PM

To: ACF-WCM

Cc: White, Jonas SAM

Subject: [EXTERNAL] ACF Water Control Manual Draft EIS Comments

Attachments: Conservation Group Comments__ACF WCM Draft EIS w attachment_01-29-16_Final.pdf

Importance: High

Please see the attached comments submitted by the National Wildlife Federation, Florida Wildlife Federation,
Apalachicola Riverkeeper, and 1000 Friends of Florida.

I would greatly appreciate it if you could confirm receipt of these comments by responding to this email.

Thank you.

Melissa Samet
Senior Water Resources Counsel
National Wildlife Federation
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Xli#Rexmsrep#[mphpmji#Jihivexmsr/#xli#Jpsvmhe#[mphpmji#Jihivexmsr/#Etepeglmgspe#Vmzivoiitiv/4#erh#4333#

Jvmirhw#sj#Jpsvmhe#+gsppigxmzip}/#xli#Gsrwivzexmsr#Svkerm~exmsrw,#ettvigmexi#xli#sttsvxyrmx}#xs#wyfqmx#

xliwi#gsqqirxw#sr#xli#Hvejx#Irzmvsrqirxep#Mqtegx#Wxexiqirx#Ythexi#sj#xli#[exiv#Gsrxvsp#Qeryep#jsv#

xli#Etepeglmgspe0Glexxelssglii0Jpmrx#Vmziv#Fewmr#mr#Epefeqe/#Jpsvmhe/#erh#Kisvkme#erh#e#[exiv#Wyttp}#

Wxsveki#Ewwiwwqirx#+Sgxsfiv#5348,#+xli#�HIMW�,1###

#

Xli#Gsrwivzexmsr#Svkerm~exmsrw#wxvsrkp}#sttswi#xli#Tvstswih#Egxmsr#Epxivrexmzi#mr#xli#HIMW/#erh#yvki#

xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#xs#hizipst#erh#wipigx#er#epxivrexmzi#xlex#qmqmgw#rexyvep#jps{w#xs#xli#

Glexxelssglii#erh#Etepeglmgspe#Vmzivw#xs#xli#qe|mqyq#i|xirx#tvegxmgefpi1##

#

Xli#Rexmsrep#[mphpmji#Jihivexmsr#+R[J,#mw#xli#rexmsr�w#pevkiwx#gsrwivzexmsr#ihygexmsr#erh#ehzsgeg}#

svkerm~exmsr1##R[J#lew#epqswx#wm|#qmppmsr#qiqfivw#erh#wyttsvxivw#erh#gsrwivzexmsr#ejjmpmexi#

svkerm~exmsrw#mr#jsvx}0rmri#wxexiw#erh#xivvmxsvmiw1##R[J#lew#e#psrk#lmwxsv}#sj#ehzsgexmrk#jsv#xli#

tvsxigxmsr#erh#viwxsvexmsr#sj#xli#Etepeglmgspe#Vmziv/#Etepeglmgspe#Jpsshtpemr/#erh#Etepeglmgspe#Fe}#erh#

xli#irxmvi#Kypj#sj#Qi|mgs1##R[J#epws#lew#e#psrk#lmwxsv}#sj#{svomrk#xs#qshivrm~i#jihivep#{exiv#viwsyvgiw#

tperrmrk#xs#tvsxigx#xli#rexmsr�w#gsewxw/#vmzivw/#{ixperhw#erh#jpsshtpemrw/#erh#xli#jmwl#erh#{mphpmji#xlex#

hitirh#sr#xlswi#zmxep#viwsyvgiw1###

#

Xli#Jpsvmhe#[mphpmji#Jihivexmsr#+J[J,/#e#rsr0tvsjmx#gsvtsvexmsr#iwxefpmwlih#mr#4=69/#lew#ettvs|mqexip}#

46/333#qiqfivw#erh#93/333#wyttsvxivw#wxexi{mhi1##J[J#mw#ejjmpmexih#{mxl#xli#Rexmsrep#[mphpmji#

Jihivexmsr1##J[J#lew#psrk#wyttsvxih#irzmvsrqirxep#wywxemrefmpmx}#erh#gsrwivzexmsr#mr#Jpsvmhe#f}#

ihygexmsr/#ehzsgeg}#erh#pmxmkexmsr1##Xli#Etepeglmgspe#Vmziv#erh#Fe}#w}wxiq#lew#fiir#xli#jsgyw#sj#J[J#

ijjsvxw#sziv#xli#gsyvwi#sj#qer}#}ievw/#ew#xlmw#vikmsr#sj#xli#wxexi#mw#sri#sj#xli#qswx#fmspskmgepp}#vmgl#mr#

xli#irxmvi#rexmsr1##Qsvisziv/#xli#Vmziv#erh#Fe}#tpe}#e#gvmxmgep#vspi#mr#xli#szivepp#liepxl#sj#xli#Kypj#sj#

Qi|mgs1##J[J#lew#tvizmsywp}#{svoih#{mxl#xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#erh#vipizerx#wxexi#ekirgmiw#

xs#viwxsvi#xli#Etepeglmgspe#xs#xli#fixxivqirx#sj#fsxl#xli#igsrsq}#erh#igspsk}#sj#xlmw#yrmuyi#evie1#

#

Etepeglmgspe#Vmzivoiitiv#mw#e#834g6#qiqfivwlmt0wyttsvxih#rsr0tvsjmx#gsvtsvexmsr#iwxefpmwlih#mr#4==<#

erh#pmgirwih#f}#xli#[exivoiitiv#Eppmergi#mr#4===1##Xli#qmwwmsr#sj#Etepeglmgspe#Vmzivoiitiv#mw#xs#tvszmhi#

wxi{evhwlmt#erh#ehzsgeg}#jsv#xli#tvsxigxmsr#sj#xli#Etepeglmgspe#Vmziv#erh#Fe}/#mxw#xvmfyxevmiw#erh#

{exivwlihw/#mr#svhiv#xs#mqtvszi#erh#qemrxemr#mxw#irzmvsrqirxep#mrxikvmx}#erh#xs#tviwivzi#xli#rexyvep/#

wgirmg/#vigviexmsrep/#erh#gsqqivgmep#jmwlmrk#glevegxiv#sj#xliwi#{exiv{e}w1##Liehuyevxivih#sr#xli#Fe}#ex#

xli#qsyxl#sj#xli#Etepeglmgspe#Vmziv/#Etepeglmgspe#Vmzivoiitiv�w#4833#wyttsvxmrk#qiqfivw#erh#xlimv#

jeqmpmiw#mrgpyhi#xlswi#{ls#pmzi#{mxlmr#xli#Etepeglmgspe#Vmziv#Fewmr#erh#zmwmxsvw#jvsq#egvsww#xli#gsyrxv}#

erh#xli#{svph#{ls#zmwmx#xlmw#tviqmivi#rexyvep#viwsyvgi#vikypevp}1##Etepeglmgspe#Vmzivoiitiv#mw#gsqqmxxih#

xs#{svomrk#{mxl#xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#erh#sxliv#wxeoilsphivw#xs#hizipst#viewsrefpi/#

iuymxefpi#erh#wywxemrefpi#ywiw#sj#xli#{exiv#viwsyvgiw#sj#xli#Etepeglmgspe0Glexxelssglii0Jpmrx#vmziv#

w}wxiq1##

#

4333#Jvmirhw#sj#Jpsvmhe/#e#rsrtvsjmx#svkerm~exmsr#jsyrhih#mr#4<<9/#mw#Jpsvmhe�w#piehmrk#rsx0jsv0tvsjmx#

wqevx#kvs{xl#ehzsgeg}#svkerm~exmsr1#4333#Jvmirhw#mw#fymphmrk#fixxiv#gsqqyrmxmiw#erh#wezmrk#wtigmep#

tpegiw#mr#sri#sj#xli#jewxiwx#kvs{mrk#wxexiw#mr#xli#rexmsr1#[i#tvsqsxi#zmfverx/#wywxemrefpi/#{epoefpi/#

pmzefpi#gsqqyrmxmiw#{lmgl#tvszmhi#viwmhirxw#{mxl#ejjsvhefpi#lsywmrk#glsmgiw#erh#xverwtsvxexmsr#

epxivrexmziw1#[i#{svo#xs#tvsxigx#rexyvep#perhw#xlex#gpierwi#erh#wxsvi#jviwl#{exiv#riihih#jsv#viwmhirxw/#

ekvmgypxyvi#erh#xli#irzmvsrqirx/#tvszmhi#vijyki#jsv#{mphpmji/#erh#wyttsvx#efyrherx#vigviexmsrep#

4#Etepeglmgspe#Vmzivoiitiv#lew#epws#wyfqmxxih#e#witevexi#wix#sj#gsqqirxw#sr#xli#HIMW1##Xliwi#witevexi#gsqqirxw#

evi#mr#ehhmxmsr#xs#xli#gsqqirxw#tvszmhih#mr#xlmw#hsgyqirx1##

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#4#

###########################################################

sttsvxyrmxmiw#jsv#viwmhirxw#erh#zmwmxsvw#epmoi1#Efszi#epp/#{i#wxvmzi#xs#kmzi#gmxm~irw#e#qiermrkjyp#vspi#mr#

wletmrk#xli#jyxyviw#sj#xlimv#gsqqyrmxmiw#erh#wxexi1#

#

F2 Nsywtizhynts$
#

Xli#Gsrwivzexmsr#Svkerm~exmsrw#wxvsrkp}#sttswi#xli#Tvstswih#Egxmsr#Epxivrexmzi#+TEE,#mr#xli#HIMW/#erh#

yvki#xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#+Gsvtw,#xs#hizipst#erh#wipigx#er#epxivrexmzi#xlex#qmqmgw#rexyvep#

jps{w#xs#xli#Glexxelssglii#erh#Etepeglmgspe#Vmzivw#xs#xli#qe|mqyq#i|xirx#tvegxmgefpi1###

#

Xli#Etepeglmgspe#Vmziv#erh#mxw#jpsshtpemr#jsvq#er#mrgvihmfp}#vmgl#erh#hmzivwi#w}wxiq#sj#i|gitxmsrep#

igspskmgep#mqtsvxergi1##Qsvi#xler#464#wtigmiw#sj#jviwl#erh#iwxyevmri#jmwl#pmzi#mr#xli#Etepeglmgspe#Vmziv/#

qsvi#xler#er}#sxliv#vmziv#mr#Jpsvmhe1##Qsvi#xler#83#wtigmiw#sj#qeqqepw/#mrgpyhmrk#xli#Jpsvmhe#fpego#fiev#

erh#xli#irherkivih#[iwx#Mrhmer#Qerexii#evi#jsyrh#mr#xli#Etepeglmgspe#hvemreki#fewmr1##Qsvi#xler#73#

wtigmiw#sj#eqtlmfmerw#erh#<3#wtigmiw#sj#vitxmpiw#pmzi#{mxlmr#xli#Etepeglmgspe#Vmziv#fewmr/#xli#lmkliwx#

hmzivwmx}#sj#eqtlmfmerw#erh#vitxmpiw#mr#xli#Yrmxih#Wxexiw#erh#Gerehe1##Qsvi#xler#4/633#wtigmiw#sj#tperxw/#

mrgpyhmrk#436#xlex#evi#xlviexirih#sv#irherkivih/#evi#epws#jsyrh#mr#xli#Etepeglmgspe#hvemreki#fewmr1##

Wyjjmgmirx#erh#tvstivp}#xmqih#jviwl{exiv#jps{w#evi#gvmxmgep#jsv#xlmw#vmgl#evve}#sj#wtigmiw#erh#jsv#

qemrxemrmrk#xli#iwxmqexih#'8#fmppmsr#mr#jvii#wivzmgiw#tvszmhih#f}#xli#Etepeglmgspe#igsw}wxiq/#mrgpyhmrk#

gpier#{exiv/#jpssh#tvsxigxmsr/#erh#jmwl#erh#{mphpmji#lefmxex1###

#

Xli#Etepeglmgspe#Vmziv#mw#xli#pmjifpssh#sj#xli#Etepeglmgspe#Fe}/#er#iwxyev}#sj#qensv#igspskmgep#erh#

igsrsqmg#mqtsvxergi#xs#xli#iewxivr#Kypj#sj#Qi|mgs1##Wyjjmgmirx#jviwl{exiv#jps{w#evi#iwwirxmep#jsv#

qemrxemrmrk#xli#wepmrmx}#vikmqiw#riihih#xs#wywxemr#er#igsrsqmgepp}#zmefpi#s}wxiv#levziwx#jvsq#xli#

Etepeglmgspe#Fe}/#erh#jsv#wywxemrmrk#qer}#sxliv#gsqqivgmepp}#zmefpi#jmwlivmiw1##Etepeglmgspe#Fe}#

tvszmhiw#=3#tivgirx#sj#Jpsvmhe�w#s}wxivw#erh#sziv#46#tivgirx#sj#xli#xsxep#s}wxiv#tvshygxmsr#mr#xli#Yrmxih#

Wxexiw1##Mx#mw#epws#e#qensv#ryvwiv}#jsv#wlvmqt/#fpyi#gvefw/#erh#qer}#wtigmiw#sj#jmwl#mrgpyhmrk#wxvmtih#feww/#

wxyvkisr/#kvsytiv/#wrettiv/#vih#jmwl/#wtigopih#xvsyx/#erh#jpsyrhiv1##Xli#gsqqivgmep#erh#vigviexmsrep#

jmwlivmiw#mr#xli#Kypj#sj#Qi|mgs#kirivexi#sziv#'8#fmppmsr#hsppevw#mr#wepiw#viziryi#erh#wyttsvx#sziv#83/333#

nsfw#mr#[iwx#Jpsvmhe1##Xli#levziwx#sj#wlvmqt/#gvef/#jmwl/#erh#s}wxivw#mw#xli#hvmzmrk#jsvgi#mr#xli#igsrsq}#sj#

Jveropmr#Gsyrx}/#Jpsvmhe1###

#

Hiwtmxi#xli#mqtsvxergi#sj#xlmw#mrgvihmfpi#igsw}wxiq/#xli#EGJ#w}wxiq#lew#fiir#qerekih#jsv#higehiw#mr#e#

{e}#xlex#ehzivwip}#epxivw#xli#uyerxmx}#erh#xmqmrk#sj#jviwl{exiv#jps{w#erh#wxevziw#xli#w}wxiq#sj#xli#

jps{w#mx#riihw#xs#xlvmzi1##Xlmw#qmwqerekiqirx#lew#tywlih#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}#xs#

xli#fvmro#sj#gsppetwi1##Jsv#i|eqtpi/#pego#sj#wyjjmgmirx#jps{w#lezi#pih#xs#xli#psww#sj#qsvi#xler#716#qmppmsr#

jpsshtpemr#xviiw#erh#levqih#xli#xsyvmwq/#vigviexmsr/#erh#sxliv#fywmriwwiw#xlex#vip}#sr#e#liepxl}#

Etepeglmgspe#Vmziv1##Pego#sj#jviwl{exiv#jps{w#pih#xs#xli#gsppetwi#sj#xli#fe}�w#vmgl#s}wxiv#tstypexmsr#

piehmrk#xs#e#hizewxexmrk#psww#sj#mrgsqi#jsv#xli#vikmsr1##Mr#5346/#xli#Wigvixev}#sj#Gsqqivgi#higpevih#e#

gsqqivgmep#jmwliv}#jempyvi#jsv#xli#s}wxiv#jmwliv}#xs#lipt#eppizmexi#xli#igsrsqmg#levhwlmt1##

#

Gsrxmryexmsr#sj#xlmw#wxexyw#uys#mw#rimxliv#wywxemrefpi#rsv#eggitxefpi1##Ew#Jpsvmhe�w#Hityx}#Wigvixev}#sj#

xli#Hitevxqirx#sj#Irzmvsrqirxep#Tvsxigxmsr#vigirxp}#xiwxmjmih/#mj#{i#hs#rsx#viwxsvi#lmwxsvmg#jps{#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#5#
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texxivrw#xs#xli#Etepeglmgspe#Vmziv/#�xli#igsw}wxiq#erh/#mrhiih/#xli#ziv}#{e}#sj#pmji#jsv#kirivexmsrw#sj#

Jpsvmhmerw#{mpp#fi#hizewxexih1�5##

#

Ls{iziv/#mrwxieh#sj#viwxsvmrk#e#qsvi#rexyvep#jps{#vikmqi/#xli#TEE#{syph#lsph#izir#qsvi#{exiv#fego#

jsv#ytwxvieq#ywivw/#mrmxmexi#hvsyklx#viwxvmgxmsrw#ievpmiv#erh#qsvi#jviuyirxp}/#erh#wizivip}#viwxvmgx#jps{w#

xs#xli#Etepeglmgspe#Vmziv#qsvi#sjxir#erh#jsv#psrkiv#tivmshw#sj#xmqi1##Xlmw#{mpp#qeoi#xli#igspskmgep#

gsrhmxmsrw#izir#{svwi#mr#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1###

#

Mr#ehhmxmsr#xs#wipigxmrk#xlmw#yreggitxefpi#epxivrexmzi/#xli#HIMW#jempw#mr#epqswx#iziv}#{e}#tswwmfpi#xs#

gsqtp}#{mxl#xli#psrkwxerhmrk#viuymviqirxw#sj#xli#Rexmsrep#Irzmvsrqirxep#Tspmg}#Egx#+RITE,1##Ew#

hmwgywwih#mr#hixemp#fips{/#xli#HIMW#yxmpm~iw#er#mrettvstvmexi#wxexiqirx#sj#tyvtswi#erh#riih/#jempw#xs#

tvstivp}#ehhviww#eyxlsvm~ih#tyvtswiw/#jempw#xs#izepyexi#e#jypp#verki#sj#viewsrefpi#epxivrexmziw/#jempw#xs#

tvstivp}#hijmri#erh#erep}~i#fewipmri#gsrhmxmsrw/#pegow#wgmirxmjmg#mrxikvmx}/#tvsjsyrhp}#yrhivwxexiw#

ehzivwi#mqtegxw/#jempw#xs#mrgpyhi#qmxmkexmsr/#erh#mw#ex#shhw#{mxl#psrkwxerhmrk#jihivep#tspmg}1###

#

Xli#Gsvtw#wlsyph#ks#fego#xs#xli#hve{mrk#fsevh#erh#hizipst#erh#wipigx#er#epxivrexmzi#xlex#qmqmgw#xli#

eqsyrx/#xmqmrk/#erh#zevmefmpmx}#sj#rexyvep#jps{w#xs#xli#Etepeglmgspe#erh#Glexxelssglii#Vmzivw/#xs#xli#

qe|mqyq#i|xirx#tvegxmgefpi1###

#

G2 Ymj$Htwux$Xmtzqi$Ij{jqtu$fsi$Xjqjhy$fs$Fqyjwsfyn{j$ymfy$Rnrnhx$

Sfyzwfq$Kqt|x$yt$ymj$Fufqfhmnhtqf$fsi$Hmfyyfmtthmjj$Wn{jwx$
#

Xli#Gsvtw#wlsyph#hizipst#erh#wipigx#er#epxivrexmzi#xlex>#+4,#qmqmgw#xli#eqsyrx/#xmqmrk/#erh#zevmefmpmx}#

sj#rexyvep#jps{w#xs#xli#Glexxelssglii#erh#Etepeglmgspe#Vmzivw/#xs#xli#qe|mqyq#i|xirx#tvegxmgefpi?#+5,#

viwxsviw#vmziv#viegliw#{livi#fih#hikvehexmsr#sv#sxliv#glerkiw#evi#geywmrk#ps{iv#{exiv#pizipw?#erh#+6,#

qeoiw#ywi#sj#xsspw#wygl#ew#e#hvsyklx#mrhmgexsv#mrhi|/#viep0xmqi#{iexliv#jsvigewxmrk/#erh2sv#wexippmxi#

mqekiv}#xs#ehetx#stivexmsrw#xs#egxyep#{iexliv#gsrhmxmsrw1##Wygl#er#epxivrexmzi#mw#iwwirxmep#jsv#viwxsvmrk#

erh#qemrxemrmrk#xli#liepxl#sj#xli#Glexxelssglii#Vmziv/#xli#Etepeglmgspe#Vmziv/#xli#Etepeglmgspe#Vmziv#

Jpsshtpemr/#erh#xli#Etepeglmgspe#Fe}1###

#

Ew#hmwgywwih#mr#Wigxmsr#J#sj#xliwi#gsqqirxw/#xli#Gsvtw#lew#xli#eyxlsvmx}#erh#viwtsrwmfmpmx}#xs#ehstx#

wygl#er#epxivrexmzi#kmzir#mxw#jmwl#erh#{mphpmji#gsrwivzexmsr#eyxlsvm~ih#tyvtswi/#xli#Rexmsrep#[exiv#

Viwsyvgiw#Tperrmrk#Tspmg}/#erh#e#lswx#sj#Gsrkviwwmsrep#hmvigxmziw#xlex#viuymvi#erh2sv#tvsqsxi#xli#

tvsxigxmsr#erh#viwxsvexmsr#sj#xli#rexmsr�w#{exivw#erh#jmwl#erh#{mphpmji#viwsyvgiw1##Qsvisziv/#tvipmqmrev}#

qshipmrk#gevvmih#syx#mr#hizipstmrk#xli#EGJ#Wxeoilsphivw#Wywxemrefpi#[exiv#Qerekiqirx#Tper#

hiqsrwxvexiw#xlex#glerkiw#mr#viwivzsmv#wxsveki#erh#stivexmsrw/#epsrk#{mxl#{exiv#ijjmgmirg}#erh#

gsrwivzexmsr#qiewyviw/#�gsyph#wmqypxerisywp}#mqtvszi#mrwxvieq#jps{w#xlex#wywxemr#euyexmg#lefmxexw#mr#

xli#Fewmr#erh#xli#Etepeglmgspe#Fe}#{lmpi#tvszmhmrk#jsv#fsxl#gyvvirx#erh#jyxyvi#gsrwyqtxmzi#ywiw1�6###

#

Xli#jmvwx#wxit#mr#hizipstmrk#xlmw#epxivrexmzi/#erh#mr#gsrhygxmrk#e#qiermrkjyp#ewwiwwqirx#sj#xli#mqtegxw#

sj#epxivrexmzi#{exiv#gsrxvsp#qeryep#qerekiqirx#vikmqiw/#mw#jsv#xli#Gsvtw#xs#hixivqmri#xli#eqsyrx/#

xmqmrk/#erh#zevmefmpmx}#sj#jps{w#riihih#xs#qemrxemr#e#liepxl}#erh#zmfverx#vmziv/#jpsshtpemr/#erh#fe}1##Sj#

5#Xiwxmqsr}#sj#Nsrexler#T1#Wxizivwsr/#I|igyxmzi#Hmvigxsv#sj#xli#Rsvxl{iwx#Jpsvmhe#[exiv#Qerekiqirx#Hmwxvmgx/#

�Ijjigxw#sj#[exiv#Jps{w#sr#Etepeglmgspe#Fe}>#Wlsvx#erh#Psrk#Xivq#Tivwtigxmziw�/#Yrmxih#Wxexiw#Wirexi#Gsqqmxxii#

sr#Gsqqivgi/#Wgmirgi#erh#Xverwtsvxexmsr#Jmiph#Lievmrk/#Eykywx#46/#5346#ex#71#
6#EGJ#Wxeoilsphivw/#Mrg1/#Wywxemrefpi#[exiv#Qerekiqirx#Tper#jsv#xli#EGJ#Fewmr#+Qe}#46/#5348,#ex#;51#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#6#

###########################################################

A

Response to ACF234 – National Wildlife Federation

A. The PAA was selected to maintain the health of the ACF Basin within USACE’s authorities. The scope of USACE’s

authorities to manage projects in the ACF Basin limits the Agency’s ability to mimic natural flows to the

Chattahoochee and Apalachicola rivers. Its authorities include the responsibility to produce peaking

hydropower, operate for flood damage reduction, and release minimum flows from Jim Woodruff Dam for

threatened and endangered species to comply with the terms and conditions in the biological opinion.

This EIS compares the PAA to current operations (represented by the NAA). The NAA does not represent

conditions before construction of Jim Woodruff Dam, therefore, mitigation to restore the river’s natural channel

would not apply in this action.

USACE water management staff work closely with meteorologists and consider the drought indicator index, real-

time weather forecasting, and/or satellite imagery to adapt real-time operations to actual weather conditions.
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B

C

D

Response to ACF234 – National Wildlife Federation

B. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.

C. There appears to be a misunderstanding regarding “drought” as compared to reservoir “drought operations.”

Droughts are a function of hydrologic conditions across the basin, not how the USACE ACF Basin projects are

managed. The NAA includes a drought contingency plan developed in the 1980s. That plan was included as part

of the revised interim operating plan in consultation with the USFWS under section 7 of the Endangered Species

Act. The PAA includes a more robust drought contingency plan than the NAA under which drought operations

are triggered more often because the drought trigger has been revised to promote faster recovery of the

reservoirs and less severe impacts throughout the basin. The analysis presented in the EIS does not indicate that

droughts will occur at twice the current level under the PAA. Section 2.1.1.1.1.2 of the EIS discusses three

drought periods before 1957 and five drought periods since construction of Jim Woodruff Lock and Dam. The

streamflows associated with those droughts are included in the unimpaired flow data set used for HEC-ResSim

modeling. The effects associated with drought operations are discussed in section 6.1.1.3 of the EIS. Drought

operations would be triggered more frequently under the PAA compared to the NAA, but that fact does not

mean that droughts would be occurring more frequently. Under the PAA, USACE would more proactively

manage water resources in the reservoirs as drier conditions emerge in the basin. In the early stages of drought

operations, the water management constraints on the projects would be subtle and the effects in the system

barely noticeable. Operations would become progressively more constrained as drought conditions become

more severe in order to conserve storage to enable the projects to continue to fulfill all authorized project

purposes and needs in the basin until drought conditions improve and to promote faster recovery of the

reservoirs.

D. In December 2015, the State of Georgia submitted information regarding the water supply needs for Metro

Atlanta. The GAEPD letter dated January 29, 2016, stated that Hall County’s certification of need for water

supply from Glades Reservoir has been rescinded. Accordingly, USACE has revised the water supply options

presented in the final EIS to exclude Glades Reservoir as a reasonably foreseeable action with regard to water

supply. While Glades Reservoir was carried over in the final EIS to show continuity, no alternatives except the

previous PAA in the draft EIS include Glades.

ACF234

ACF EIS for Master Water Control Manual Updates C-981



tvsnigx#lew#glerkih#qypxmtpi#xmqiw#mr#xivqw#sj#riih/#tyvtswi/#}miph/#erh#gsrjmkyvexmsr#sziv#xli#tewx#

higehi#erh#xli#tvsnigx#gsrxmryiw#xs#fi#vizmwih1##Mrhiih/#xli#Kpehiw#tvsnigx#gsrxiqtpexih#mr#xli#Wigxmsr#

737#tivqmx#ettpmgexmsr#gyvvirxp}#fijsvi#xli#Gsvtw�#Wezerrel#Hmwxvmgx#mw#wyfwxerxmepp}#hmjjivirx#jvsq#xli#

tvsnigx#gsrxiqtpexih#f}#xli#Qsfmpi#Hmwxvmgx#mr#xlmw#HIMW1##Xli#Gsvtw#gerrsx#fewi#xli#jyxyvi#qerekiqirx#

sj#xli#EGJ#fewmr/#{lmgl#wyttpmiw#{exiv#xs#xlvii#wxexiw/#sr#e#qmwtpegih#lsti#xlex#er#yrrigiwwev}#

viwivzsmv#mw#gsqqmwwmsrih#erh#gsqtpixih#ex#wsqi#tsmrx#mr#xli#mrhixivqmrexi#jyxyvi1#

#

Ew#hmwgywwih#mr#hixemp#xlvsyklsyx#xliwi#gsqqirxw#xli#HIMW#zewxp}#yrhivwxexiw#xli#ehzivwi#mqtegxw#sj#

xli#TEE#sr#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##Jsv#i|eqtpi/#hiwtmxi#xli#wmkrmjmgerx#glerkiw#mr#

xli#xmqmrk/#ryqfiv#erh#hyvexmsr#sj#hvsyklx#stivexmsrw/#xli#HIMW#gsrgpyhiw#xlex#xli#TEE#{syph#lezi#rs#

mqtegx#sr#xli#Etepeglmgspe#Vmziv#erh#Fe}1##Xli#HIMW#gsrgpyhiw#xlex#xli#TEE#{mpp#lezi#rs#mqtegx#�#m1i1/#

geywi#�rs#glerki�#�#sr#xli#Etepeglmgspe#Vmzivw�#zikixexmsr#erh#{mphpmji/#vmzivmri#jmwl#erh#euyexmg#

viwsyvgiw/#erh#iwxyevmri#jmwl#erh#euyexmg#viwsyvgiw1##HIMW#ex#9049</#904;6/#erh#904<81##Xli#HIMW#

gsrgpyhiw#xlex#hiwtmxi#mrgviewih#hvsyklx#stivexmsrw/#xli#TEE#{mpp#ziv}#wpmklxp}#mrgviewi#xli#jpsshtpemr#

gsrrigxmzmx}#sr#xli#Etepeglmgspe1;##HIMW#ex#904;=1##Xliwi#gsrgpywmsrw#evi#rsx#wyttsvxih#f}#er}#izmhirgi#

erh#mrhiih#evi#hmvigxp}#gsrxvehmgxih#f}#xli#Gsvtw�#s{r#gsqtevmwsrw#fix{iir#xli#TEE#erh#xli#REE1###

#

I2 Ymj$IJNX$Zynqn�jx$fs$Nsfuuwtuwnfyj$Uzwutxj$fsi$Sjji$Xyfyjrjsy$
#

Xli#HIMW#yxmpm~iw#er#mrettvstvmexip}#viwxvmgxmzi#wxexiqirx#sj#tvsnigx#tyvtswi#erh#riih#xlex#lew#

yrhivqmrih#gsrwmhivexmsr#sj#e#viewsrefpi#verki#sj#epxivrexmziw1##Ew#e#viwypx/#xli#HIMW#jempw#xs#gsqtp}#

{mxl#xli#RITE1##Xli#Gsrwivzexmsr#Svkerm~exmsrw#yvki#xli#Gsvtw#xs#qshmj}#xli#tyvtswi#erh#riih#

wxexiqirx#erh#xs#gsrwmhiv#epp#viewsrefpi#epxivrexmziw#xlex#{syph#wexmwj}#xli#tvstivp}#hijmrih#tvsnigx#

tyvtswi1###

#

E#tvstiv#wxexiqirx#sj#tyvtswi#erh#riih#qywx#gsrwmhiv#�xli#zmi{w#sj#Gsrkviww/#i|tviwwih/#xs#xli#i|xirx#

xlex#er#ekirg}#ger#hixivqmri#xliq/#mr#xli#ekirg}�w#wxexyxsv}#eyxlsvm~exmsr#xs#egx/#ew#{ipp#ew#mr#sxliv#

Gsrkviwwmsrep#hmvigxmziw1�<##Mr#xli#gewi#sj#xli#stivexmsr#sj#xli#EGJ#tvsnigxw/#xliwi#hmvigxmziw#mrgpyhi#e#

lswx#sj#Gsrkviwwmsrep#hmvigxmziw#xlex#viuymvi#erh2sv#tvsqsxi#xli#tvsxigxmsr#erh#viwxsvexmsr#sj#xli#

rexmsr�w#{exivw#erh#jmwl#erh#{mphpmji#viwsyvgiw1###

#

Wygl#hmvigxmziw#mrgpyhi#xli#Rexmsrep#[exiv#Viwsyvgiw#Tperrmrk#Tspmg}#iwxefpmwlih#f}#Gsrkviww#mr#533;1#

Xlmw#tspmg}#viuymviw#�epp#{exiv#viwsyvgiw#tvsnigxw�#xs#tvsxigx#erh#viwxsvi#xli#jyrgxmsrw#sj#rexyvep#

w}wxiqw#erh#xs#qmxmkexi#er}#yrezsmhefpi#heqeki#xs#rexyvep#w}wxiqw1##75#Y1W1G1#«#4=95061##RITE/#

iregxih#mr#4=;3/#hmvigxw#xli#�Jihivep#Kszivrqirx#xs#ywi#epp#tvegxmgefpi#qierw�#xs#�jypjmpp#xli#

viwtsrwmfmpmxmiw#sj#iegl#kirivexmsr#ew#xvywxii#sj#xli#irzmvsrqirx#jsv#wyggiihmrk#kirivexmsrw1�##75#Y1W1G1#

«#7664+f,1##Xli#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#iregxih#mr#4=8</#hmvigxw#xlex#�{mphpmji#gsrwivzexmsr#

wlepp#vigimzi#iuyep#gsrwmhivexmsr#erh#fi#gssvhmrexih#{mxl#sxliv#jiexyviw#sj#{exiv0viwsyvgi#

hizipstqirx�#erh#xlex#{exiv#viwsyvgiw#hizipstqirx#mw#xs#tvizirx#psww#erh#heqeki#xs#jmwl#erh#{mphpmji#

erh#mqtvszi#xli#liepxl#sj#jmwl#erh#{mphpmji#viwsyvgiw1##Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx/#49#Y1W1G1#««#

994/#9951##Qer}#ehhmxmsrep#hmvigxmziw#xs#tvsxigx#xli#irzmvsrqirx#erh#jmwl#erh#{mphpmji#evi#jsyrh/#mrxiv#

epme/#mr#xli#Gpier#[exiv#Egx/#xli#Irherkivih#Wtigmiw#Egx/#erh#xli#Gpier#Emv#Egx1#

;#Xli#HIMW#epws#gsrgpyhiw#�#ekemr#{mxlsyx#wyttsvxmrk#izmhirgi#�#xlex#izir#xlsykl#hvsyklx#stivexmsrw#�{syph#

sggyv#qsvi#jviuyirxp}#yrhiv#xli#TEE�#xli#TEE#�{syph#pmoip}#tvizirx#qsvi#wizivi#hvsyklx#gsrhmxmsrw#jvsq#

sggyvvmrk#xler#yrhiv#xli#REE1�##HIMW#IW04=1###
<#Gmxm~irw#Ekemrwx#Fyvpmrkxsr/#Mrg1#z1#Fywi}/#=6<#J15h#4=3/#4=9#+H1G1#Gmv1#4==4,#+iqtlewmw#ehhih,1###

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#9#

###########################################################

F

E

Response to ACF234 – National Wildlife Federation

E. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. The environmental effects of the PAA on the

Apalachicola River and Bay compared to the NAA (current reservoir operations) are considered in the EIS. The

analysis in the EIS demonstrates that the PAA would result in little to no change in flow and water quality

conditions in the Apalachicola River and Bay and, consequently, that there would be little to no effect on

biological and other resources in the river and bay. In addition to its own modeling and analysis, USACE also

addressed and considered all information and data provided by commenters. USACE consulted on the PAA and

the results are presented in appendix J of the final EIS. In the biological opinion the USFWS concluded that

effects to estuarine invertebrate production are insignificant because the PAA provides slightly beneficial effects

from increasing the number of freshwater pulses and increasing the number of days greater than or equal to

16,200 cfs in the winter. USFWS also anticipate only minor changes in salinity regimes and estuarine habitat due

to the WCM.

F. The proposed operational changes in the ACF Basin were developed to balance authorized project purposes in

light of recent rulings that allow reservoir storage at Lake Lanier to be used for water supply storage. The

purpose of the Master WCM update and WSSA (appendix B in the EIS) are to determine how the federal projects

in the basin should be operated for their authorized purposes, in light of current conditions and applicable laws,

and to assess the extent to which reservoir storage at Lake Lanier may be made available to meet current and

future water supply needs for Metro Atlanta. In the WCM update process, balancing project operations to fulfill

all authorized purposes in the most effective manner requires consideration of stakeholder interests as well as

the environmental effects of proposed changes to current operations.
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G

Response to ACF234 – National Wildlife Federation

G. The PAA includes fish and wildlife conservation operations throughout the basin (e.g., the reservoir fish spawn

operations, minimum flow provisions in the Apalachicola River, and fish passage at Jim Woodruff Lock and Dam).

Section 5 of the EIS provides additional information on the PAA. The EIS considered and disclosed the expected

impacts that the PAA could have on fish and wildlife resources in the Apalachicola River and Bay (or elsewhere in

the system). If expected impacts to significant resources would be adverse as a result of revised operations,

USACE must consider potential measures to mitigate those effects. The analysis presented in section 6 of the EIS

indicates that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the

Bay, compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no anticipated incremental effect would be

expected on fish and wildlife resources in the bay.
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Fe}#tvszmhiw#=3#tivgirx#sj#Jpsvmhe�w#s}wxivw#erh#sziv#46#tivgirx#sj#xli#xsxep#s}wxiv#tvshygxmsr#mr#xli#

Yrmxih#Wxexiw1##Xli#Fe}#mw#epws#e#qensv#ryvwiv}#jsv#wlvmqt/#fpyi#gvefw/#erh#qer}#jmwl#wtigmiw#mrgpyhmrk#

wxvmtih#feww/#wxyvkisr/#kvsytiv/#wrettiv/#vih#jmwl/#wtigopih#xvsyx/#erh#jpsyrhiv1##Xli#Kypj#Gsqqivgmep#

erh#Vigviexmsrep#Jmwlivmiw#mr#xli#Kypj#sj#Qi|mgs#kirivexi#sziv#'8#fmppmsr#mr#wepiw#viziryi#erh#wyttsvx#

sziv#83/333#nsfw#mr#[iwx#Jpsvmhe1##Xli#levziwx#sj#wlvmqt/#gvef/#jmwl/#erh#s}wxivw#mw#xli#hvmzmrk#jsvgi#mr#xli#

igsrsq}#sj#Jveropmr#Gsyrx}/#Jpsvmhe1###

#

45#Xli#HIMW#wxexiw#xlex#�[iwx#Tsmrx#Heq#mw#xli#srp}#jihivep#tvsnigx#mr#xli#EGJ#Fewmr#{mxl#jmwl#erh#{mphpmji#

gsrwivzexmsr#wtigmjmgepp}#mrgpyhih#mr#mxw#svmkmrep#gsrkviwwmsrep#eyxlsvm~exmsr1�##HIMW#ex#509<1##Ls{iziv/#xli#

qerhexiw#sj#xli#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#epws#ettp}#xs#[iwx#Tsmrx#Heq1#
46#Mr#ehhmxmsr#xs#jmwl#erh#{mphpmji/#xli#Etepeglmgspe#Hvemreki#Fewmr#fsewxw#qsvi#xler#4/633#wtigmiw#sj#tperxw/#436#sj#

{lmgl#evi#xlviexirih#sv#irherkivih1#

#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#=#

###########################################################

Response to ACF234 – National Wildlife Federation
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Xli#Jmwl#erh#[mphpmji#Gsrwivzexmsr#tyvtswi#mw#mrxirhih#xs#irwyvi#xli#tvsxigxmsr#erh#viwxsvexmsr#sj#xlmw#

jypp#verki#sj#jmwl#erh#{mphpmji#wtigmiw1##Ls{iziv/#xli#TEE#{mpp#levq/#rsx#tvsxigx#erh#viwxsvi/#xlmw#jypp#

verki#sj#jmwl#erh#{mphpmji#wtigmiw1##Qsvisziv/#xli#HIMW#jempw#xs#mhirxmj}#xli#jypp#evve}#sj#wtigmjmg#wtigmiw#

xlex#vip}#sr#ettvstvmexi#jps{w?#jempw#xs#ewwiww#xli#mqtpmgexmsrw#sj#epxivrexmzi#jps{#vikmqiw#sr#xlswi#

wtigmiw?#erh#jempw#xs#izepyexi#epxivrexmziw#xlex#{syph#tvsxigx#erh#viwxsvi#xli#lefmxex#erh#gsrhmxmsrw#

riihih#xs#wyttsvx#xlmw#zewx#evve}#sj#jmwl#erh#{mphpmji#wtigmiw1###

#

62 Ymj$IJNX$Nruwtujwq~$Uwntwnyn�jx$Rfsfljrjsy$ktw$Htrrjwhnfq$Sf{nlfynts$

#

Xli#HIMW#mqtvstivp}#tvmsvmxm~iw#qerekiqirx#sj#xli#EGJ#jsv#gsqqivgmep#rezmkexmsr/#erh#xli#TEE#{syph#

qereki#{exiv#jps{w#xs#wyttsvx#rezmkexmsr#ex#xli#i|tirwi#sj#sxliv#w}wxiq#riihw#mrgpyhmrk#gvmxmgepp}#

mqtsvxerx#jmwl#erh#{mphpmji#gsrwivzexmsr#riihw1##Xli#tvsfpiqw#gviexih#f}#xlmw#ettvsegl#evi#eqtpmjmih#f}#

xli#Gsvtw�#jempyvi#xs#irwyvi#wyjjmgmirx#erh#xmqip}#jps{w#xs#tvsxigx#erh#viwxsvi#jmwl#erh#{mphpmji#mr#xli#

Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##Gsqqivgmep#rezmkexmsr#sr#xli#Etepeglmgspe#Vmziv#mw#rsx#

igsrsqmgepp}#nywxmjmih1##Ew#e#viwypx/#jps{w#xlex#{syph#sxliv{mwi#wyttsvx#rezmkexmsr#wlsyph#fi#qerekih#xs#

tvsxigx#erh#viwxsvi#jmwl#erh#{mphpmji#ew#xlex#eyxlsvm~ih#tyvtswi#viuymviw1##Mj#qemrxemrmrk#wsqi#hikvii#sj#

gsqqivgmep#rezmkexmsr#viqemrw#e#nywxmjmefpi#tyvtswi/#jps{w#wlsyph#jmvwx#fi#qerekih#xs#tvsxigx#erh#

vigsziv#jmwl#erh#{mphpmji#mr#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}/#{lmpi#wigsrhevmp}#eggsqqshexmrk#

rezmkexmsr1##

#

Xli#Gsvtw#lew#hiwmkrexih#xli#Etepeglmgspe#Vmziv#ew#e#ps{#ywi#wikqirx#sj#xli#Mrperh#[exiv{e}#W}wxiq147##

E#ps{#ywi#{exiv{e}#mw#sri#xlex#�lew#piww#xler#sri#fmppmsr#xsr0qmpiw#sj#gsqqivgmep#gevks#erryepp}1�48##

Xli#Etepeglmgspe#Vmziv#jeppw#jev#fips{#xverwtsvxmrk#xlmw#qmrmqep#pizip#sj#gevks#ew#xlivi#mw#gyvvirxp}#

zmvxyepp}#rs#gsqqivgmep#rezmkexmsr#sr#xli#vmziv1##Wii/#i1k1/#Jmrep#MITV#Vitsvx/#Jmrep#Terip#Gsqqirx#7#ex#

441##

#

Hiwmkrexmsr#ew#e#ps{#ywi#{exiv{e}#mqtswiw#mqtsvxerx#viwxvmgxmsrw#sr#xli#i|tirhmxyvi#sj#jihivep#jyrhw#

jsv#stivexmrk#erh#qemrxemrmrk#ps{#ywi#{exiv{e}w149##Xliwi#viwxvmgxmsrw#iwwirxmepp}#pmqmx#xli#i|tirhmxyvi#

sj#jyrhw#xs#ehhviwwmrk#tyfpmg#wejix}#mwwyiw#erh#gsrhygxmrk#qmrmqep/#gevixeoiv0x}ti/#qemrxirergi#

egxmzmxmiw14;#

#

47#Wii#Jmwgep#]iev#5347#Gmzmp#[svow#Fyhkix#Hixempw#jsv#xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#+Jifvyev}#5346,#ex#WEH04<;#

erh#WEH0533?#Jmwgep#]iev#5346#Gmzmp#[svow#Fyhkix#Hixempw#jsv#xli#Y1W1#Evq}#Gsvtw#sj#Irkmriivw#+Jifvyev}#5346,#ex#

WEH04=6#erh#WEH0546#+fsxl#evi#ezempefpi#ex#lxxt>22{{{1ywegi1evq}1qmp2Qmwwmsrw2Gmzmp[svow2Fyhkix1ewt|#yrhiv#

Fyhkix#Nywxmjmgexmsr,1#
48#I1k1/#IG#44050537#+64#Qev#46,#ex#º#J046#erh#IG#440504==#+64#Qev#43,#ex#º#Z047#+e#ps{0ywi#{exiv{e}#tvsnigx#mw#

sri#xlex#�lew#piww#xler#sri#fmppmsr#xsr0qmpiw#sj#gsqqivgmep#gevks#erryepp}�,1#
49#Wii/#i1k1/#YWEGI1#53461#Gsvtw#sj#Irkmriivw#Gmzmp#[svow#Hmvigx#Tvskveq/#Fyhkix#Hizipstqirx#Kymhergi/#Jmwgep#

]iev#53481#Irkmriivmrk#Gmvgypev#Rs1#440505371#[ewlmrkxsr/#H1G1/#Qevgl#641#

lxxt>22{{{1gqerg1gsq2{if2j}48igcjmrep1thj/#Ettirhm|#J/#Xefpi#J04#erh#Wigxmsrw#J045#erh#J0461#
4;#Gsrgivxih#ijjsvxw#xs#vihmvigx#jyrhmrk#jvsq#ps{#ywi#wikqirxw#sj#xli#w}wxiq#xs#lmkl#ywi#wikqirxw#fiker#mr#J]#

53351#lxxtw>22{{{1{lmxilsywi1ksz2wmxiw2hijeypx2jmpiw2sqf2ewwixw2SQF2i|tigxqsvi2hixemp24333333<1533<1lxqp#

+�Fikmrrmrk#mr#J]#5335/#fyhkixw#lezi#tvstswih#vihmvigxmrk#jyrhw#jvsq#ps{0ywi#wikqirxw#+@4#qmppmsr0xsr0qmpiw,#

xlex#tvszmhi#piwwiv#igsrsqmg#vixyvr#xs#lmkl0ywi#+B4qmppmsr#xsr#wikqirxw,#xlex#tvszmhi#lmkliv#igsrsqmg#vixyvr#jsv#

xli#gsrwxvemrih#S)Q#hsppevw1�,#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#43#

###########################################################

H

Response to ACF234 – National Wildlife Federation

H. Navigation is a congressionally authorized purpose of the ACF system. Therefore, the PAA provides an

opportunity to fulfill this purpose in balance with other project purposes, including fish and wildlife

conservation, by defining a navigation season when supported by hydrologic conditions in the basin as described

in section 4.1.2.6.4 of the EIS.
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Pego#sj#gsqqivgmep#rezmkexmsr#sr#xli#Etepeglmgspe#+erh#qer}#sxliv#wikqirxw#sj#xli#Mrperh#[exiv{e}#

W}wxiq,#mw#hyi#mr#pevki#tevx#xs#xli#xviqirhsyw#glerkiw#mr#xli#rexmsr�w#igsrsq}#erh#ezempefpi#qshiw#sj#

xverwtsvxexmsr#wmrgi#xli#EGJ#{ew#eyxlsvm~ih1##Ew#e#5345#Rexmsrep#Viwievgl#Gsyrgmp#wxyh}#qeoiw#gpiev>#

#

�Xlivi#lezi#fiir#qensv#glerkiw#xs#xli#Y1W1#igsrsq}/#texxivrw#sj#xvehi/#erh#sxliv#gevks#

xverwtsvxexmsr#epxivrexmziw#wmrgi#qygl#sj#xli#mrperh#rezmkexmsr#w}wxiq#{ew#gsrwxvygxih#wizivep#

higehiw#eks1##Fijsvi#xli#rexmsr#leh#mxw#gyvvirx/#i|xirwmzi#vemp#erh#lmkl{e}#w}wxiqw/#�mrperh#

{exiv{e}w#{ivi#e#tvmqev}#qierw#sj#xverwtsvxmrk#fypo#ksshw�#+Wxivr/#5345,1##Xshe}/#epxivrexmzi#

qshiw#jsv#wlmttmrk#mrperh#rezmkexmsr#ksshw�reqip}#vsehw#erh#vemp�evi#mr#e#qsvi#ehzergih#

wxexi#sj#hizipstqirx#xler#hyvmrk#xli#tivmsh#{lir#xli#psgo#erh#heq#tvsnigxw#{ivi#gsrwxvygxih1##

Epxlsykl#xli}#viqemr#mqtsvxerx#xverwtsvxexmsr#qshiw#jsv#wsqi#wigxsvw#mr#wsqi#eview/#�mrperh#

{exiv{e}w#evi#e#vipexmzip}#wqepp#tevx#sj#xli#rexmsr�w#szivepp#jvimklx#xverwtsvxexmsr#rix{svo1��4<##

#

Xli#mqtegxw#sj#xliwi#qensv#glerkiw#{mpp#rsx#fi#vizivwih#f}#xli#TEE�w#ijjsvxw#xs#qermtypexi#jps{#xs#

exxiqtx#xs#qemrxemr#e#gsqqivgmep#rezmkexmsr#glerrip#sr#xli#Etepeglmgspe#Vmziv1##

#

Ls{iziv/#mx#gsyph#fi#tswwmfpi#xs#tvszmhi#sttsvxyrmxmiw#jsv#rezmkexmsr#f}#tvszmhmrk#jps{w#xlex#tvsxigx#erh#

vigsziv#jmwl#erh#{mphpmji#{lmpi#tvszmhmrk#gsrnyrgxmzi#firijmxw#xs#rezmkexmsr1##Yrhiv#wygl#er#ettvsegl/#

jps{w#{syph#lezi#xs#fi#gevijypp}#qerekih#xs#wyttsvx#jmwl#erh#{mphpmji#erh#mqtvszi#igspskmgep#gsrhmxmsrw#

f}#tvszmhmrk#jps{w#erh#typwiw#xlex#qmqmg#rexyvep#jps{w/#{lmpi#ewwmhysywp}#efwxemrmrk#jvsq#xli#ywi#sj#

rezmkexmsr#{mrhs{w#xlex#lezi#geywih#wmkrmjmgerx#heqeki#mr#xli#tewx1##Jyrheqirxep#xs#xlmw#ettvsegl#

{syph#fi#e#gpiev#erh#yr{ezivmrk#gsqqmxqirx#xs#vigsziv}#sj#glerrip#qsvtlspsk}#+tvsjmpi/#gvsww#

wigxmsr/#erh#texxivr,#f}#tvslmfmxmrk#jyxyvi#hvihkmrk#erh#glerrip#qshmjmgexmsrw#jsv#xli#wspi#tyvtswi#sj#

jegmpmxexmrk#rezmkexmsr/#erh#xs#wmkrmjmgerxp}#viwxvmgx#jyxyvi#wrekkmrk#xs#xli#efwspyxi#qmrmqyq#viuymvih#jsv#

tyfpmg#wejix}1#

#

Xli#psrkwxerhmrk#pego#sj#igsrsqmg#zepyi#+erh#vixyvr#xs#xli#xe|te}ivw,#jsv#xli#lmwxsvmg#stivexmsr#sj#xli#

Etepeglmgspe#jsv#gsqqivgmep#rezmkexmsr#mw#{ipp#hsgyqirxih14=##Mr#5333/#xli#Gsvtw#iwxmqexih#xlex#srp}#73#

girxw#{ew#vixyvrih#xs#xli#rexmsr#jsv#iegl#jihivep#hsppev#mrziwxih#mr#xli#vmziv#+{lmgl#ex#xlex#xmqi#{ew#

rievp}#'6#qmppmsr#iegl#}iev#jsv#hvihkmrk,/#qeomrk#xli#Etepeglmgspe#sri#sj#xli#rexmsr�w#qswx#{ewxijyp#

mrperh#{exiv{e}w153##Xli#Gsvtw�#piehivwlmt#jyvxliv#gsrgpyhih#xlex#qemrxemrmrk#rezmkexmsr#sr#xli#

Etepeglmgspe#{ew#�rsx#igsrsqmgepp}#nywxmjmih#sv#irzmvsrqirxepp}#hijirwmfpi1�54##Mr#5334/#xli#pewx#

gsqqivgmep#gsqter}#vikypevp}#ywmrk#fevkiw#sr#xli#Etepeglmgspe#Vmziv#wlyx#hs{r155##Mr#5336/#srp}#wm|#

4<#Rexmsrep#Egehiq}#sj#Wgmirgiw/#Rexmsrep#Viwievgl#Gsyrgmp/#Gsvtw#sj#Irkmriivw#[exiv#Viwsyvgiw#Mrjvewxvygxyvi>#

Hixivmsvexmsr/#Mrziwxqirx/#sv#HmziwxqirxC#+5345,#ex#5905;1#
4=#Hiwtmxi#xli#ps{#ywi#sj#qer}#wikqirxw#sj#xli#Mrperh#[exiv{e}#W}wxiq/#mrgpyhmrk#xli#Etepeglmgspe#�#erh#xli#

i|xviqip}#lmkl#irzmvsrqirxep#gswx#sj#qemrxemrmrk#xliq#jsv#rezmkexmsr#�#jihivep#xe|te}ivw#te}#433(#sj#xli#gswxw#sj#

stivexmrk#erh#qemrxemrmrk#xli#Mrperh#[exiv{e}#W}wxiq1##Xlmw#jypp#jihivep#jyrhmrk#sj#stivexmsr#erh#qemrxirergi#mw#

yrmuyi#xs#xli#mrperh#{exiv{e}w#w}wxiq1#Jsv#i|eqtpi/#levfsv#qemrxirergi#tvsnigxw#evi#jyrhih#epqswx#irxmvip}#

xlvsykl#xli#Levfsv#Qemrxirergi#Xvywx#Jyrh1##Qemrxirergi#sj#Gsvtw#jpssh#gsrxvsp#tvsnigxw#erh#Gsvtw#viwxsvexmsr#

tvsnigxw#x}tmgepp}#evi#jyrhih#f}#xli#psgep#tvsnigx#wtsrwsv1##Srksmrk#qemrxirergi#sj#wlsvi#tvsxigxmsr#tvsnigxw#mw#

epws#jypp}#gswx0wlevih1##
53#Pixxivw#jvsq#Ewwmwxerx#Wigvixev}#sj#xli#Evq}#+Gmzmp#[svow,#Nswitl#[iwxtlep#xs#Wirexsv#Fsf#Kveleq#+H0JP,#erh#

Vit1#Fsf#Fevv#+V0KE,/#Eykywx#47/#5333#+qemrxemrmrk#rezmkexmsr#sr#xli#Etepeglmgspe#mw#�rsx#igsrsqmgepp}#nywxmjmih#sv#

irzmvsrqirxepp}#hijirwmfpi1�,#
54#Mh1###
55#Xlmw#gsqter}/#Qevxmr#Qevmixxe#Ekkvikexiw/#qmrih#xli#vmziv#jsv#werh#erh#kvezip#erh#fevkih#xli#werh#erh#kvezip#e#

wlsvx#hmwxergi#jvsq#sri#wmhi#sj#xli#Nmq#[sshvyjj#Psgo#erh#Heq#xs#xli#sxliv#wmhi1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#44#

###########################################################

psehih#fevkiw#ywih#xli#Etepeglmgspe#Vmziv#hiwtmxi#xli#mrziwxqirx#sj#'918#qmppmsr#xe|te}iv#hsppevw#xs#

qemrxemr#rezmkexmsr#sr#xli#EGJ#w}wxiq1##Mr#Sgxsfiv#5338/#xli#Wxexi#sj#Jpsvmhe#hirmih#xli#Gsvtw�#viuyiwx#

jsv#e#ri{#hvihkmrk#erh#wrekkmrk#tivqmx156##[lmpi#Jpsvmhe#mwwyih#e#ri{#wrekkmrk#tivqmx#xs#xli#Gsvtw#mr#

5346/#xlex#tivqmx#eyxlsvm~iw#srp}#i|xviqip}#pmqmxih#wrekkmrk#ijjsvxw#sr#xli#Etepeglmgspe#+{mxl#

wmkrmjmgerx#viwxvmgxmsrw#hiwmkrih#xs#pmqmx#xli#heqeki#xs#xli#irzmvsrqirx,#xlex/#eggsvhmrk#xs#xli#Gsvtw/#

evi#viuymvih#xs#irwyvi#tyfpmg#wejix}157##

#

Mx#mw#epws#mqtsvxerx#xs#rsxi#xlex#xli#EGJ#Jmrep#Mrhitirhirx#Tiiv#Vizmi{#Vitsvx#gsrgpyhiw#xlex#xli#

�jmrhmrk#xlex#xli#TEE#{syph#lezi#e#wyfwxerxmepp}#firijmgmep#ijjigx#sr#rezmkexmsr#mw#rsx#wyttsvxih#f}#hexe#

sv#erep}wmw1�##Jmrep#MITV#Vitsvx/#Terip#Gsqqirx#7#ex#440451##Xli#MITV#Vitsvx#wxexiw>#

#

�Hyi#xs#xli#yrvipmefmpmx}#sj#xli#i|mwxmrk#rezmkexmsr#glerrip#yrhiv#gyvvirx#{exiv#qerekiqirx#

stivexmsrw/#xlivi#mw#gyvvirxp}#rs#rezmkexmsr#sr#xli#{exiv{e}1##Mr#svhiv#jsv#er}#epxivrexmzi#xs#

lezi#er#mqtegx#xlex#{syph#viwypx#mr#e#lmklp}#rsxmgiefpi#ijjigx#+wmkrmjmgerxp}#firijmgmep,/#wlmttivw#

{syph#lezi#xs#hmzivx#gsqqshmx}#qsziqirxw#e{e}#jvsq#i|mwxmrk#iwxefpmwlih#qshiw#sj#

xverwtsvxexmsr#+xvygo#erh#vemp,/#xs#xli#{exiv{e}#yrhiv#xli#viwxvmgxih#rezmkexmsr#gsrhmxmsrw#

+pmqmxih#hitxl/#ezempefmpmx}/#erh#vipmefmpmx},#xlex#evi#i|tigxih#xs#sggyv#yrhiv#xli#TEE1#Rs#hexe#

evi#tvszmhih#xs#wyttsvx#xlmw#ewwivxmsr/#rsv#evi#er}#hexe#tvszmhih#xs#uyerxmj}#xli#tsxirxmep#

eqsyrx#sj#gevks#xlex#gsyph#fi#hmzivxih#xs#xli#{exiv{e}#yrhiv#xli#egxmsr#epxivrexmziw1�#Mh1##

#

Xli#mqtegxw#sj#tewx#ijjsvxw#xs#qemrxemr#rezmkexmsr#{irx#jev#fi}srh#xli#{ewxi#sj#xe|te}iv#hsppevw1##

Ijjsvxw#xs#qemrxemr#rezmkexmsr#sr#xli#Etepeglmgspe#lezi#geywih#wmkrmjmgerx#levq#xs#xli#igspskmgep#liepxl#

sj#xlmw#irsvqsywp}#zepyefpi#vmziv#w}wxiq158##Lmwxsvmgepp}/#ijjsvxw#xs#qemrxemr#rezmkexmsr#sr#xli#

Etepeglmgspe#lezi#mrgpyhih#i|xirwmzi#hvihkmrk#erh#wrekkmrk/#erh#gviexmsr#sj#evxmjmgmep#jpsshw#xs#tvszmhi#

lmkl#{exiv#xs#emh#rezmkexmsr#+ors{r#ew#rezmkexmsr#{mrhs{w,1##Xliwi#rezmkexmsr#egxmzmxmiw#hiwxefmpm~ih#

erh#{mhirih#xli#vmziv�w#glerrip?#vihygih#xli#vmziv�w#l}hveypmg#gsqtpi|mx}#erh#lefmxex#hmzivwmx}?#

wqsxlivih#erh#hmwtpegih#lefmxex#mr#xli#vmziv�w#vmgl#wpsyklw/#jpsshtpemrw/#erh#glerrip#qevkmrw?#erh#

epxivih#xli#vmziv�w#jps{#vikmqiw1##Qsvisziv/#xli#i|xirwmzi#viqszep#sj#xvii#wrekw#wmkrmjmgerxp}#vihygih#

xli#vmziv�w#tvshygxmzmx}#erh#jmwl#erh#{mphpmji#lefmxex1##

#

F}#irpevkmrk#xli#glerrip#+e#tvsfpiq#xlex/#pmoi#xli#sxlivw#hmwgywwih#efszi/#gsrxmryiw#xs#tpekyi#xli#

w}wxiq,/#rezmkexmsrep#hvihkmrk#lew#epws#ps{ivih#{exiv#pizipw#mr#xli#Etepeglmgspe#Vmziv1##Eqsrk#sxliv#

tvsfpiqw/#higviewih#{exiv#pizipw#mr#xli#vmziv#lezi#geywih#xli#Etepeglmgspe�w#jpsshtpemrw#erh#wpsyklw#xs#

hv}#syx/#{mxl#wizivi#igspskmgep#ijjigxw/#mrgpyhmrk#xli#psww#sj#sziv#716#qmppmsr#xviiw#mr#xli#jpsshtpemr159##

56#Qexxiv#sj#er#Ettpmgexmsr#jsv#Tivqmx2[exiv#Uyepmx}#Givxmjmgexmsr#erh#Eyxlsvm~exmsr#xs#Ywi#Wszivimkr#Wyfqivkih#

Perh>##Jmpi#Rs1#345=75703380HJ#ex#7/#9?#Gsrwspmhexih#Rsxmgi#Hirmep#jsv#xli#[ixperh#Viwsyvgi#Tivqmx#+5338,#ex#

MZ1E141f1#
57#Jpsvmhe#Hitevxqirx#sj#Irzmvsrqirxep#Tvsxigxmsr/#Etepeglmgspe#Vmziv#Wrekkmrk/#Tivqmx#Rs1#3;0345=757033<0IM#

+Rsziqfiv#5;/#5346,1#
58#Ehhmxmsrep#wmkrmjmgerx#levq#xs#xli#Etepeglmgspe#Vmziv#lew#fiir#geywih#f}#xli#mqtsyrhqirx#sj#{exiv#mr#ytwxvieq#

viwivzsmvw#erh#sxliv#gsrwyqtxmzi#ywiw#sj#{exiv#ytwxvieq1##
59#Hevwx/#Q1V1/#Pmklx/#L1Q1/#533</#Hvmiv#Jsviwx#Gsqtswmxmsr#Ewwsgmexih#{mxl#L}hvspskmg#Glerki#mr#xli#Etepeglmgspe#

Vmziv#Jpsshtpemr/#Jpsvmhe>#Y1W1#Kispskmgep#Wyvzi}#Wgmirxmjmg#Mrziwxmkexmsrw#Vitsvx#533<08395/#<4#t1/#tpyw#45#ettw1#

+�Xli#hirwmx}#sj#xviiw#mr#w{eqtw#wmkrmjmgerxp}#higviewih#f}#6;#tivgirx#jvsq#4=;9#xs#53371##Sj#xli#iwxmqexih#716#

qmppmsr#+4;#tivgirx,#ji{iv#xviiw#xlex#i|mwxih#mr#xli#rsrxmhep#jpsshtpemr#mr#5337#xler#mr#4=;9/#616#qmppmsr#xviiw#

fipsrkih#xs#jsyv#w{eqt#wtigmiw>#tstewl/#Skiiglii#xytips/#{exiv#xytips/#erh#feph#g}tviww1##[exiv#xytips/#xli#

qswx#mqtsvxerx#xvii#mr#xli#rsrxmhep#jpsshtpemr#mr#xivqw#sj#fewep#evie#erh#hirwmx}/#lew#higpmrih#mr#ryqfiv#sj#xviiw#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#45#

###########################################################

ACF234

ACF EIS for Master Water Control Manual Updates C-987



#

Rezmkexmsr#qemrxirergi#tvegxmgiw#sj#hvihkmrk/#i|xirwmzi#wrekkmrk/#hmwtswep#sj#hvihkih#wtsmpw#{mxlmr#

fero#erh#sr#xli#jpsshtpemr/#erh#glerrip#qshmjmgexmsrw#xlex#mrgpyhih#firh#iewmrkw#erh#gyxsjjw#hmvigxp}#

hiwxvs}ih#e#wmkrmjmgerx#eqsyrx#sj#lefmxex1##Hmwtswep#sj#qexivmep#hvihkih#jvsq#xli#vmziv#fyvmih#

ettvs|mqexip}#sri0uyevxiv#sj#xli#Etepeglmgspe�w#ferow#�#mr#ryqivsyw#tpegiw/#xli#vmziv�w#ferow#evi#rs{#

fyvmih#yrhiv#lyki#qsyrhw#sj#werh/#mrgpyhmrk#sri#93#jssx#lmkl#qsyrh#ors{r#ew#Werh#Qsyrxemr1##Mr#

ehhmxmsr#xs#fyv}mrk#xli#zmxep#lefmxex#epsrk#xli#vmziv�w#ferow/#xli#werh#tmpiw#lezi#glsoih#xli#vmziv�w#vmgl#

mrxivgsrrigxih#w}wxiq#sj#rexyvep#wpsyklw#erh#hmwxvmfyxevmiw#f}#tvizirxmrk#xli#jps{#sj#{exiv#fix{iir#

xli#vmziv#erh#mxw#jpsshtpemr1##Xlmw#jps{#mw#gvmxmgepp}#mqtsvxerx#jsv#l}hvexmrk#xli#jpsshtpemr#erh#qemrxemrmrk#

euyexmg#lefmxex#erh#{exiv#uyepmx}1##Wiewsrep#jpsshw#epws#tywl#xli#wpyvv}#sj#hvihkih#werh#hiit#mrxs#xli#

evie�w#zmxep#{ixperhw/#{livi#mx#wqsxlivw#lefmxex/#fpsgow#wpsyklw/#hil}hvexiw#xli#jpsshtpemr#erh#xlviexirw#

e#psgep#igsrsq}#fewih#sr#xytips#xvii#lsri}#tvshygxmsr1#

#

Xli#Gsvtw�#ywi#sj#rezmkexmsr#{mrhs{w#{mxlsyx#vikevh#xs#igspskmgep#jyrgxmsrw#erh#riihw#epws#geywih#

vetmh#higpmriw#mr#xli#Etepeglmgspe#Vmziv�w#wtsvx#jmwl#tstypexmsrw1##Xli#evxmjmgmep#jpsshw#gviexih#xs#iwxefpmwl#

xli#rezmkexmsr#{mrhs{w#xvmkkivih#wte{rmrk#filezmsv#jsv#qer}#jmwl#wtigmiw#ex#mrettvstvmexi#xmqiw#erh#

pijx#jmwl#wxverhih#ytwxvieq#erh#mr#fego{exiv#eview#{lir#xli#{exiv#vetmhp}#wyfwmhih1##Mr#5333/#{lir#

srp}#66#psehih#fevkiw#xvezipih#xli#Etepeglmgspe#Vmziv/#er#Etvmp#rezmkexmsr#{mrhs{#viwypxih#mr#er#epqswx#

gsqtpixi#jempyvi#sj#wtsvx#jmwl#wte{r#epsrk#xli#irxmvi#Etepeglmgspe#Vmziv#erh#viwivzsmvw#ytwxvieq1##

#

Hiwmkrexmsr#sj#xli#Etepeglmgspe#ew#e#ps{#ywi#{exiv{e}/#xli#psrk0xivq#pego#sj#gsqqivgmep#rezmkexmsr#sr#

xli#Vmziv/#erh#xli#wmkrmjmgerx#ehzivwi#irzmvsrqirxep#mqtegxw#sj#qemrxemrmrk#gsqqivgmep#rezmkexmsr#sr#

xli#Vmziv#sziv#xli#tewx#jmzi#higehiw#hiqsrwxvexi#xlex#gsqqivgmep#rezmkexmsr#ew#irzmwmsrih#mr#xli#

svmkmrep#eyxlsvm~mrk#pikmwpexmsr#mw#rimxliv#zmefpi#rsv#igspskmgepp}#eggitxefpi1##

#

Mj#qemrxemrmrk#wsqi#hikvii#sj#gsqqivgmep#rezmkexmsr#viqemrw#e#nywxmjmefpi#tyvtswi/#jps{w#wlsyph#jmvwx#fi#

qerekih#xs#tvsxigx#erh#vigsziv#jmwl#erh#{mphpmji#mr#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}/#{lmpi#

wigsrhevmp}#eggsqqshexmrk#rezmkexmsr1##Mrmxmep#qshipmrk#wykkiwxw#xlex#xlmw#x}ti#sj#qerekiqirx#mw#

zmefpi1##Mj#qemrxemrmrk#gsqqivgmep#rezmkexmsr#mw#rs#psrkiv#nywxmjmefpi/#jps{w#wlsyph#gsrxmryi#xs#fi#

qerekih#xs#tvsxigx#erh#viwxsvi#jmwl#erh#{mphpmji1#

#

72 Ymj$IJNX$Kfnqx$yt$Uwtujwq~$Qnrny$ymj$Xhtuj$tk$ymj$\fyjw$Xzuuq~$Uzwutxj$

#

Xli#HIMW#jempw#xs#tvstivp}#izepyexi#erh#pmqmx#xli#wgsti#sj#xli#Vmzivw#erh#Levfsvw#Egx#{exiv#wyttp}#

eyxlsvmx}1##E#tvstiv#izepyexmsr#gsyph#viwypx#mr#pmqmxw#sr#xli#eqsyrx#sj#{exiv#xlex#ger#fi#tvszmhih/#mj#

tvstivp}#fepergih#ekemrwx#sxliv#eyxlsvm~ih#tyvtswiw/#yrhiv#xlmw#eyxlsvmx}15;#

#

Xli#Gsyvx#sj#Ettiepw#jsv#xli#Ipizirxl#Gmvgymx5<#hmvigxih#xli#Gsvtw#xs#yrhivxeoi#e#x{s0wxit#erep}wmw#mr#

gsrwmhivmrk#Kisvkme�w#viuyiwx#jsv#{exiv#wyttp}>###

#

f}#rievp}#53#tivgirx#wmrgi#4=;91#Skiiglii#xytips/#xli#wtigmiw#zepyefpi#xs#xli#xytips#lsri}#mrhywxv}/#lew#higpmrih#

mr#ryqfiv#sj#xviiw#f}#ex#piewx#77#tivgirx1�,1#
5;#Er}#ehhmxmsrep#{exiv#wyttp}#gsyph#xlir#srp}#fi#tvszmhih#mj#epps{ih#yrhiv#xli#viwxvmgxmzi#gvmxivme#sj#xli#[exiv#

Wyttp}#Egx1#
5<#Mr#Vi#Xvm0Wxexi#[exiv#Vmklxw#Pmxmkexmsr/#977#J16h#4493#+44xl#Gmv1#5344,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#46#

###########################################################

I

Response to ACF234 – National Wildlife Federation

I. The extent of USACE’s authority to provide releases for water supply needs in Metro Atlanta under the River and

Harbor Act of 1946 (RHA) has not been determined; however, at the direction of the 11th Circuit Court of

Appeals, USACE did determine that it has the authority under the RHA and the Water Supply Act of 1958 to

meet the total 2000 Georgia request. This topic is discussed in sections 3.5.2.8.2 and 3.5.2.8.3 of the draft and

final EIS.
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+4, Xli#Gsvtw#qywx#jmvwx#ewwiww#xli#i|xirx#xs#{lmgl#mx#ger#tvszmhi#{exiv#wyttp}#jsv#xli#Experxe#

qixvstspmxer#evie#yrhiv#mxw#Vmzivw#erh#Levfsvw#Egx#eyxlsvmx}1##Ew#xli#Gsyvx#qehi#gpiev/#xlmw#

eyxlsvmx}#mw#rsx#yrpmqmxih#erh#er}#higmwmsr#xs#tvszmhi#{exiv#wyttp}#yrhiv#xli#Vmzivw#erh#

Levfsvw#Egx#eyxlsvmx}#qywx#fi#fepergih#{mxl#qiixmrk#sxliv#eyxlsvm~ih#tvsnigx#tyvtswiw1###

+5, Xli#Gsvtw#ger#xlir#ewwiww#{lixliv#er}#{exiv#wyttp}#riihw#xlex#gerrsx#fi#tvszmhih#

tyvwyerx#xs#xli#Vmzivw#erh#Levfsvw#Egx#{syph#fi#epps{ih#yrhiv#xli#[exiv#Wyttp}#Egx1###

#

Xli#Ipizirxl#Gmvgymx/#ls{iziv/#hmh#rsx#hijmri#xli#xivq#%Experxe#qixvstspmxer#evie1�##Xli#Ri{qer#

vitsvx#+{lmgl#xli#Gsyvx#vipmih#ytsr#mr#vieglmrk#mxw#higmwmsr,#pmoi{mwi#hmh#rsx#hijmri#xlex#xivq#erh#

zevmsywp}#vijivw#xs#xli#evie#ew#xli#%Experxe#evie%/#%qixvstspmxer#evie%/#erh#xli#�gmx}1�5=##

#

Xli#Gsvtw�#5345#pikep#stmrmsr#vikevhmrk#mxw#�Eyxlsvmx}#xs#Tvszmhi#jsv#Qyrmgmtep#erh#Mrhywxvmep#[exiv#

Wyttp}#jvsq#xli#Fyjsvh#Heq2Peoi#Permiv#Tvsnigx/#Kisvkme�#tyvtsvxw#xs#gsrhygx#xli#x{s#tevx#erep}wmw#

viuymvih#f}#xli#Gsyvx1##Ls{iziv/#xlex#pikep#stmrmsr#jempw#xs#jspps{#sri#sj#mxw#s{r#oi}#hmvigxmziw#xlex#mw#

gvmxmgep#jsv#hixivqmrmrk#xli#Vmzivw#erh#Levfsvw#Egx#{exiv#wyttp}#eyxlsvmx}>#

#

�Mr#xli#efwirgi#sj#wxvmgx#eppsgexmsrw#sj#qypxmtyvtswi#wxsveki/#xli#Gsvtw#qywx#hiwmkr#stivexmsrw#

xlex#fepergi#epp#eyxlsvm~ih#tyvtswiw/#mr#e#qerriv#xlex#viwtigxw#Gsrkviwwmsrep#mrxirxmsrw#erh#

i|tigxexmsrw#{lir#eyxlsvm~mrk#xli#tvsnigx#jsv#gsrwxvygxmsr1�##5345#Pikep#Stmrmsr#ex#5<#

+iqtlewmw#ehhih,1###

#

Rimxliv#xli#5345#Pikep#Stmrmsr#rsv#xli#HIMW#ehhviww#xli#gvmxmgep#uyiwxmsr#sj#xli#mrxirx#erh#i|tigxexmsrw#

sj#Gsrkviww#mr#4=79#vikevhmrk#xli#pmoip}#jyxyvi#kvs{xl#mr#fsxl#tstypexmsr#erh#eviep#i|xirx#sj#xli#Experxe#

qixvstspmxer#vikmsr1##Qsvisziv/#rimxliv#xli#5345#Pikep#Stmrmsr#rsv#xli#HIMW#tsmrx#xs#er}#mrjsvqexmsr#mr#

xli#Ri{qer#vitsvx#sv#xli#pikmwpexmzi#lmwxsv}#xs#wykkiwx#xlex#mr#4=79#Gsrkviww#gsrxiqtpexih#xlex#Experxe#

{syph#qixewxewm~i#xs#mxw#gyvvirx#wm~i#erh#tstypexmsr163###

#

[lmpi#xli#Ri{qer#vitsvx#hsiw#egors{pihki#xlex#{exiv#wyttp}#riihw#{syph#mrgviewi#sziv#xmqi/64#mx#

hsiw#rsx#mr#er}#{e}#wykkiwx#xli#pizip#sj#kvs{xl#xlex#lew#egxyepp}#sggyvvih1##Jsv#i|eqtpi/#xli#Ri{qer#

vitsvx#iwxmqexih#xlex#xli#tstypexmsr#sj#Experxe#{syph#mrgviewi#xs#933/333#mr#4=981##Ls{iziv/#xlmw#

iwxmqexi#{ew#{mphp}#mrgsvvigx#�#mx#zewxp}#sziviwxmqexiw#xli#tstypexmsr#sj#xli#gmx}#sj#Experxe#mr#4=98/#erh#

zewxp}#yrhiviwxmqexiw#xli#tstypexmsr#sj#xli#pevkiv#Experxe#qixvstspmxer#evie1##Wii#Tstypexmsr#Glevxw#

erh#Kvetlw#fips{1#

#

Vikevhpiww#sj#xli#eggyveg}#sj#xli#Gsvtw�#tstypexmsr#kvs{xl#iwxmqexi/#mx#mw#levh#xs#mqekmri#er}#wgirevms#

yrhiv#{lmgl#xli#4=79#Gsrkviww#{syph#lezi#erxmgmtexih#xli#i|tsrirxmep#kvs{xl#mr#fsxl#xli#tstypexmsr#

erh#wuyevi#qmpieki#sj#xli#Experxe#qixvstspmxer#evie1##Mrhiih/#xli#Experxe#qixvstspmxer#evie#lew#kvs{r#

ws#pevki#xlex#mx#mw#rs{#gszivw#qsvi#evie#xler#iegl#sj#wm|#wxexiw1#

#

#

5=#Mr#Vi#Xvm0Wxexi#[exiv#Vmklxw#Pmxmkexmsr/#977#J16h#ex#44=31###
63#Xli#Ri{qer#vitsvx#hsiw#gsrxiqtpexi#er#mrgviewi#mr#vmziv#jps{#ex#Experxe#jvsq#983#gjw#xs#<33#gjw#xs#ehhviww#

Experxe�w#kvs{xl/#fyx#mrgviewiw#mr#vmziv#jps{#hs#rsx#rigiwwev}#xverwpexi#mrxs#xli#eqsyrx#sj#{exiv#xs#fi#{mxlhve{r#

jsv#{exiv#wyttp}#tyvtswi1##Mqtsvxerxp}/#vikevhpiww#sj#iwxmqexih#jps{#riihw/#xli#eyxlsvmx}#xs#tvszmhi#{exiv#wyttp}#

yrhiv#xli#Vmzivw#erh#Levfsvw#Egx#mw#pmqmxih#xs#er#evie#zevmsywp}#hiwgvmfih#ew#xli#�Experxe#evie�/#xli#�qixvstspmxer#

evie�#erh#xli#�gmx}1�##Mr#Vi#Xvm0Wxexi#[exiv#Vmklxw#Pmxmkexmsr/#977#J16h#ex#44=31###
64#Mr#Vi#Xvm0Wxexi#[exiv#Vmklxw#Pmxmkexmsr/#977#J16h#ex#44<<#erh#r1#4=1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#47#

###########################################################

Response to ACF234 – National Wildlife Federation
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Response to ACF234 – National Wildlife Federation

J. The purpose of the Master WCM update and EIS is to evaluate and compare alternative plans to update project

operations in the ACF Basin to improve upon current operations (i.e., the NAA). The NAA reflects current

reservoir operations as they have evolved over time in response to laws, regulations, policy, and new technical

information. Basing the NAA for the ACF Basin on a pre-NEPA 1958 WCM or a predam condition to assess the

effects of alternative WCM update plans would neither accurately reflect current baseline operations nor be

consistent with “no action” as defined in the Council on Environmental Quality's memorandum of March 23,

1981, Forty Most Asked Questions Concerning CEQ's National Environmental Policy Act Regulations. The EIS

considered direct, secondary, and cumulative impacts and indicates that there would be essentially no

incremental effect on the Apalachicola River and Bay as a result of the PAA as compared to the NAA.
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Xli#tvsnigx#tyvtswi#epws#jempw#xs#vijpigx#xlex#Gsvtw�#psrkwxerhmrk#sfnigxmzi#�#fewih#sr#pe{#erh#tspmg}#�#xs#

tvsxigx#erh#mqtvszi#xli#liepxl#sj#xli#irzmvsrqirx#{lir#stivexmrk#erh#qemrxemrmrk#{exiv#viwsyvgiw#

tvsnigxw1##Gsvtw#vikypexmsrw#mr#tpegi#wmrgi#4=<3#wxexi#xlex>##

#

�Pe{w/#i|igyxmzi#svhivw/#erh#rexmsrep#tspmgmiw#tvsqypkexih#mr#xli#tewx#higehi#viuymvi#xlex#xli#

uyepmx}#sj#xli#irzmvsrqirx#fi#tvsxigxih#erh/#{livi#tswwmfpi/#irlergih#ew#xli#rexmsr#kvs{w1#1#1#1#

Irlergiqirx#sj#xli#irzmvsrqirx#mw#er#sfnigxmzi#sj#Jihivep#{exiv#viwsyvgi#tvskveqw#xs#fi#

gsrwmhivih#mr#xli#tperrmrk/#hiwmkr/#gsrwxvygxmsr/#erh#stivexmsr#erh#qemrxirergi#sj#tvsnigxw1#

Sttsvxyrmxmiw#jsv#irlergiqirx#sj#xli#irzmvsrqirx#evi#wsyklx#xlvsykl#iegl#sj#xli#efszi#

tlewiw#sj#tvsnigx#hizipstqirx1#Wtigmjmg#gsrwmhivexmsrw#qe}#mrgpyhi/#fyx#evi#rsx#pmqmxih#xs/#

egxmsrw#xs#tviwivzi#sv#irlergi#gvmxmgep#lefmxex#jsv#jmwl#erh#{mphpmji?#qemrxemr#sv#irlergi#{exiv#

uyepmx}?#mqtvszi#wxvieqjps{?#tviwivzexmsr#erh#viwxsvexmsr#sj#givxemr#gypxyvep#viwsyvgiw/#erh#

xli#tviwivzexmsr#sv#gviexmsr#sj#{ixperhw1�##

#

66#G1J1V1#«#56917#+iqtlewmw#ehhih,1#

#

Psrk0wxerhmrk#Gsvtw#kymhergi#epws#viuymviw#xli#iwxefpmwlqirx#sj#xli#qmrmqyq#wxvieq#jps{#riihih#xs#

ehhviww#{exiv#uyepmx}/#jmwl#erh#{mphpmji/#vigviexmsr/#erh#eiwxlixmg#gsrwmhivexmsrw#{lir#hizipstmrk#{exiv#

gsrxvsp#qeryepw/#izir#{livi#qemrxirergi#sj#qmrmqyq#mrwxvieq#jps{w#mw#rsx#er#eyxlsvm~ih#tvsnigx#

tyvtswi1##IQ#44430506933/#63#Rsz#<;#+Qerekiqirx#sj#[exiv#Gsrxvsp#W}wxiqw,#ex#5061#

#

Xs#eglmizi#xliwi#sfnigxmziw/#xli#IMW#qywx#izepyexi#erh#wipigx#er#epxivrexmzi#xlex#{mpp#irwyvi#xli#

iwxefpmwlqirx#erh#tvsxigxmsr#sj#xli#jviwl{exiv#jps{w#viuymvih#xs#viiwxefpmwl#erh#qemrxemr#e#liepxl}#erh#

zmfverx#Etepeglmgspe#Vmziv#erh#Fe}1##Wygl#jps{w#{syph>##+e,#wyttsvx#erh#viiwxefpmwl#xli#gliqmgep/#

tl}wmgep/#fmspskmgep/#erh#szivepp#igspskmgep#mrxikvmx}#sj#xli#EGJ#w}wxiq?#+f,#wyttsvx#erh#viiwxefpmwl#e#

xlvmzmrk#erh#viwmpmirx#Etepeglmgspe#Vmziv/#Etepeglmgspe#Vmziv#jpsshtpemr/#erh#Etepeglmgspe#Fe}?#erh#+g,#
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###########################################################

K

Response to ACF234 – National Wildlife Federation

K. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.
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###########################################################

L

Response to ACF234 – National Wildlife Federation

L. As stated in section 1.2 of the EIS, USACE considered, in addition to operations for all authorized purposes, an

expanded range of water supply alternatives associated with the Buford Dam/Lake Lanier project, including

current levels of water supply withdrawals and additional amounts that Georgia requested in 2013 from Lake

Lanier and downstream for Metro Atlanta. The Master WCM update represents a change in operation of existing

constructed projects; it does not include structural changes or alternatives outside the operational authority. As

concluded by the 11th Circuit Court of Appeals, USACE is authorized under the River and Harbor Act of 1946 to

make releases from Buford Dam to meet the downstream water needs of Metro Atlanta. The draft EIS and final

EIS both include a “future without project condition alternative” that evaluates the impacts of withdrawing only

20 million gallons per day (mgd) from Lake Lanier under the relocation contracts. Therefore, USACE has

evaluated and proposed water management measures and alternatives that balance operations across all

authorized project purposes throughout the basin while considering Georgia’s water supply storage request, as

directed by the 11th Circuit Court of Appeals.
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M

Response to ACF234 – National Wildlife Federation

M. After extensive interagency analysis, USACE determined that the two-phase approach was necessary to

appropriately “tease out” the impacts to the human environment resulting from different actions. The rationale

for the two-phased formulation process is described in the introduction to section 4 of the draft EIS.
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epxivrexmzi#xlex#{syph#mqtvszi#xli#liepxl#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##

#

Xs#wexmwj}#RITE/#xli#HIMW#qywx#izepyexi#e#jypp#verki#sj#epxivrexmziw/#mrgpyhmrk#epxivrexmziw#xlex#{mpp#

viwxsvi#xli#liepxl#sj#xli#Etepeglmgspe#igsw}wxiq#f}#qmqmgomrk#rexyvep#vmziv#jps{w#xs#xli#qe|mqyq#

i|xirx#tswwmfpi1#

#

93#I1k1#Viwsyvgiw#Pxh1/#Mrg1#z1#Vsfivxwsr/#68#J16h#4633/#463;#+=xl#Gmv1#4==6,1###
94#Epewoe#[mphivriww#Vigviexmsr#erh#Xsyvmwq#z1#Qsvvmwsr/#9;#J16h#;56/#;5=#+=xl#Gmv1#4==8,?#wii#Wmivve#Gpyf#z1#Iwt}/#

6<#J16h#;=5/#<36#+8xl#Gmv1#4==7,#+xli#verki#sj#epxivrexmziw#xlex#qywx#fi#gsrwmhivih#mr#er#irzmvsrqirxep#ewwiwwqirx#

higviewiw#ew#xli#irzmvsrqirxep#mqtegx#sj#xli#tvstswih#egxmsr#figsqiw#piww#erh#piww#wyfwxerxmep,1###
95#Wxexi#sj#Gepmjsvrme#z1#Fpsgo/#9=3#J15h#;86/#;9;#+=xl#Gmv1#4=<5,#+lsphmrk#xlex#er#mrehiuyexi#verki#sj#epxivrexmziw#

{ew#gsrwmhivih#{livi#xli#irh#viwypx#sj#epp#imklx#epxivrexmziw#izepyexih#{ew#hizipstqirx#sj#e#wyfwxerxmep#tsvxmsr#

sj#{mphivriww,1#
96#Wxexi#sj#Gepmjsvrme#z1#Fpsgo/#9=3#J15h#;86/#;9;#+=xl#Gmv1#4=<5,1#
97#Xiwxmqsr}#sj#Nsrexler#T1#Wxizivwsr/#I|igyxmzi#Hmvigxsv#sj#xli#Rsvxl{iwx#Jpsvmhe#[exiv#Qerekiqirx#Hmwxvmgx/#

�Ijjigxw#sj#[exiv#Jps{w#sr#Etepeglmgspe#Fe}>#Wlsvx#erh#Psrk#Xivq#Tivwtigxmziw�/#Yrmxih#Wxexiw#Wirexi#Gsqqmxxii#

sr#Gsqqivgi/#Wgmirgi#erh#Xverwtsvxexmsr#Jmiph#Lievmrk/#Eykywx#46/#5346#ex#71#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#54#

###########################################################

N

Response to ACF234 – National Wildlife Federation

N. Section 4 of the EIS describes the process for developing measures and alternatives in consideration of water

management operations in the basin.
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82 Ymj$IJNX$Kfnqx$yt$Htsxnijw$Fqyjwsfyn{jx$ymfy$\tzqi$Nruwt{j$Jhtqtlnhfq$Htsinyntsx$
#

Xli#HIMW#jempw#xs#izepyexi#e#jypp#verki#sj#viewsrefpi#epxivrexmziw#figeywi#mx#jempw#xs#gsrwmhiv#izir#sri#

epxivrexmzi#xlex#{syph#mqtvszi#xli#liepxl#erh#viwmpmirg}#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}/#

sv#er}#sxliv#tsvxmsrw#sj#xli#EGJ#w}wxiq1##Mrhiih/#xli#HIMW#jempw#izir#xs#izepyexi#er}#epxivrexmzi#xlex#

qmklx#qmrmqm~i#ehzivwi#mqtegxw1#

#

Xli#HIMW#mrwxieh#egors{pihkiw#xlex#xli#�TEE#lew#xli#piewx#szivepp#ehzivwi#ijjigxw#_sra#1#1#1#wxvieq#jps{#

gsrhmxmsrw/#{exiv#uyepmx}/#erh#sxliv#rexyvep#viwsyvgi#erh#wsgmsigsrsqmg#viwsyvgi#gsrwmhivexmsrw#sj#epp#

xli#epxivrexmziw#xlex#jypp}#sv#tevxmepp}#qix#fsxl#xli#{exiv#qerekiqirx#erh#{exiv#wyttp}#sfnigxmziw1�##

HIMW#IW04=1##Kmzir#xli#wmkrmjmgerx#ehzivwi#mqtegxw#sj#xli#TEE/#xlmw#gsrgpywmsr#hiqsrwxvexiw#xlex#xli#

Gsvtw#lew#rsx#gsrwmhivih#izir#sri#epxivrexmzi#xlex#{syph#mqtvszi#xli#liepxl#sj#xli#Etepeglmgspe#Vmziv/#

jpsshtpemr/#erh#fe}1##

#

Ew#hmwgywwih#mr#Wigxmsr#F#sj#xliwi#gsqqirxw/#xli#Gsvtw#wlsyph#hizipst#erh#wipigx#er#epxivrexmzi#xlex#

qmqmgw#xli#eqsyrx#erh#xmqmrk#sj#rexyvep#jps{w#xs#xli#Etepeglmgspe#erh#Glexxelssglii#Vmzivw/#xs#xli#

qe|mqyq#i|xirx#tvegxmgefpi1##Mr#ehhmxmsr/#xlmw#epxivrexmzi#wlsyph>##viwxsvi#xlswi#vmziv#viegliw#{livi#fih#

hikvehexmsr#sv#sxliv#glerkiw#evi#geywmrk#ps{iv#{exiv#pizipw?#erh#qeoi#ywi#sj#wygl#xsspw#ew#e#hvsyklx#

mrhmgexsv#mrhi|/#viep0xmqi#{iexliv#jsvigewxw/#erh2sv#wexippmxi#mqekiv}#xs#mqtvszi#stivexmsrw1##Xlmw#

epxivrexmzi#mw#iwwirxmep#jsv#viwxsvmrk#erh#qemrxemrmrk#xli#liepxl#sj#xli#Glexxelssglii#Vmziv/#xli#

Etepeglmgspe#Vmziv/#xli#Etepeglmgspe#Vmziv#Jpsshtpemr/#erh#xli#Etepeglmgspe#Fe}1##

#

L2 Ymj$IJNX$Kfnqx$yt$Uwtujwq~$Ijknsj0$Fsfq~�j0$fsi$Htsxnijw$Gfxjqnsj$

Htsinyntsx$
#

Xli#HIMW#zmspexiw#RITE#figeywi#mx#jempw#xs#tvstivp}#hijmri/#erep}~i/#erh#gsrwmhiv#fewipmri#gsrhmxmsrw1##Mx#

mw#{ipp#iwxefpmwlih#xlex>###

#

�[mxlsyx#iwxefpmwlmrk#xli#fewipmri#gsrhmxmsrw#111#xlivi#mw#wmqtp}#rs#{e}#xs#hixivqmri#{lex#ijjigx#xli#

_egxmsra#{mpp#lezi#sr#xli#irzmvsrqirx/#erh#gsrwiuyirxp}/#rs#{e}#xs#gsqtp}#{mxl#RITE1�98###

#

Tvsfpiqw#{mxl#xli#HIMW#fewipmri#mrgpyhi>##+4,#jempmrk#xs#tvstivp}#hijmri#xli#�rs#egxmsr�#epxivrexmzi?#+5,#

ywmrk#er#mrettvstvmexi/#wmrkpi#i|xviqi#hvsyklx#}iev#ew#xli#fewipmri#jsv#gsqtevmrk#xli#wizivmx}#sj#

mqtegxw?#+6,#jempmrk#xs#tvszmhi#jyrheqirxep#erh#gvmxmgep#fewipmri#hexe?#+7,#jempmrk#xs#eggyvexip}#hiwgvmfi#

fewipmri#gsrhmxmsrw?#erh#+8,#ywmrk#er#mrgsrwmwxirx#fewipmri#egvsww#epxivrexmziw1###

#

52 Ymj$IJNX$Kfnqx$yt$Uwtujwq~$Ijknsj$ymj$St$Fhynts$Fqyjwsfyn{j$

#

Xli#HIMW#jempw#xs#tvstivp}#hijmri#xli#�rs#egxmsr�#epxivrexmzi1##Xli#HIMW#ettievw#xs#ywi#xli#stivexmsrw#

epps{ih#yrhiv#xli#5345#Qshmjmih#VMST#ew#fewipmri#stivexmsrw#jsv#xli#�rs#egxmsr�#epxivrexmzi1##Ls{iziv/#

ywmrk#xli#5345#Qshmjmih#VMST#mr#xlmw#{e}#mw#mrettvstvmexi#erh#jyrheqirxepp}#qmwgsrwxvyiw#xli#tyvtswi#

erh#vspi#sj#xli#5345#Qshmjmih#VMST1###

98#Lepj#Qssr#Fe}#Jmwlivqer*w#Qoxk1#Eww*r1#z1#Gevpyggm/#<8;#J15h#838/#843#+=xl#Gmv14=<<,1##Ew#e#viwypx/#xli#irxmvi#HIMW#

mw#mrehiuyexi#ew#e#qexxiv#sj#pe{1##I1k1/#Jvmirhw#sj#Fego#Fe}#z1#Y1W1#Evq}#Gsvtw#sj#Irkmriivw/#9<4#J16h#8<4/#8<<#+7xl#

Gmv1#5345,#+er#IMW#jempw#xs#gsqtp}#{mxl#RITE#mj#mx#vipmiw#sr#e#�qexivmep#qmwettvilirwmsr#sj#xli#fewipmri#gsrhmxmsrw1�,#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#55#

###########################################################

O

P

Response to ACF234 – National Wildlife Federation

O. The PAA was selected to maintain the health of the ACF Basin within USACE’s authorities. The scope of USACE’s

authorities to manage projects in the ACF Basin limits the Agency’s ability to mimic natural flows to the

Chattahoochee and Apalachicola rivers. Its authorities include the responsibility to produce peaking

hydropower, operate for flood damage reduction, and release minimum flows from Jim Woodruff Dam for

threatened and endangered species to comply with the terms and conditions in the biological opinion.

This EIS compares the PAA to current operations (represented by the NAA). The NAA does not represent

conditions before construction of Jim Woodruff Dam, therefore, mitigation to restore the river’s natural channel

would not apply in this action.

USACE water management staff work closely with meteorologists and consider the drought indicator index, real-

time weather forecasting, and/or satellite imagery to adapt real-time operations to actual weather conditions.

P. An environmental assessment and finding of no significant impact were prepared for the May 2012 revised

interim operating plan (RIOP) for threatened and endangered species and is available in the document library of

the Master WCM update Web page of the USACE, Mobile District Web site. USACE has been operating the ACF

system in accordance with the 2012 RIOP since 2012. Council on Environmental Quality regulations for

implementing NEPA define “no action” as “no change” from the current management direction or level of

management intensity. Accordingly, the May 2012 RIOP is included as part of the NAA considered in the draft

EIS.
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#

Ew#xli#Gsvtw#lew#gpievp}#egors{pihkih/#xli#tyvtswi#sj#xli#5345#Qshmjmih#VMST#mw#pmqmxih>#

#

�Xli#tvstswih#egxmsr#mw#e#qshmjmgexmsr#xs#xli#Gsvtw�#gyvvirx#Vizmwih#Mrxivmq#Stivexmsrw#Tper#

+VMST,#jsv#Nmq#[sshvyjj#Heq/#{lmgl#mw#e#gsqtsrirx#sj#xli#{exiv#gsrxvsp#tper#jsv#xli#EGJ#

w}wxiq#erh#hiwgvmfiw#qmrmqyq#vipiewiw#hiwgvmfiw#qmrmqyq#vipiewiw#erh#qe|mqyq#jepp#vexiw#

jsv#vipiewiw#jvsq#xli#heq#xs#xli#Etepeglmgspe#Vmziv#mr#svhiv#xs#qmrmqm~i#sv#ezsmh#ehzivwi#

mqtegxw#sv#tvszmhi#wyttsvx#xs#irherkivih#erh#xlviexirih#wtigmiw#erh#gvmxmgep#lefmxex#{lmgl#

sggyv#sr#xli#Etepeglmgspe#Vmziv1�99###

#

Xli#Qshmjmih#5345#VMST#hsiw#rsx#ewwiww#sv#hijmri#xli#pizipw#sj#jps{#riihih#xs#ezsmh#sv#qmrmqm~i#levq#

xs#xli#qer}#sxliv#jmwl/#vitxmpi/#eqtlmfmer/#{exivjs{p/#fmvh/#qeqqep/#erh#tperx#wtigmiw#xlex#vip}#sr#

ettvstvmexi#jps{w1##Xli#Qshmjmih#5345#VMST#hsiw#rsx#ewwiww#sv#hijmri#jps{w#riihih#xs#mqtvszi#xli#

liepxl#sj#xlswi#wtigmiw1##Erh#xli#Qshmjmih#5345#VMST#hsiw#rsx#ewwiww#sv#hijmri#xli#pizipw#sj#jps{w#

riihih#xs#wexmwj}#xli#eyxlsvm~ih#tyvtswiw#sj#xli#EGJ#tvsnigxw1###

#

Qsvisziv/#xli#5345#Qshmjmih#VMST#lew#riziv#fiir#ewwiwwih#mr#er#IMW1##Xli#5345#Qshmjmih#VMST#

qshmjmih#e#533<#Vizmwih#Mrxivmq#Stivexmrk#Tper#+VMST,#{lmgl#mr#xyvr#leh#qshmjmih#e#533;#Mrxivmq#

Stivexmrk#Tper#+MST,1##Iegl#sj#xliwi#mrxivmq#stivexmrk#tperw#mqtswih#tvskviwwmzip}#qsvi#wizivi#

viwxvmgxmsrw#sr#vipiewiw#jvsq#Nmq#[sshvyjj#Heq/#erh#iegl#mr#xyvr#viwypxih#mr#mrgviewih#mqtegxw#xs#xli#

Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##Hiwtmxi#xli#wmkrmjmgerx#ehzivwi#mqtegxw#sj#iegl#glerki/#xli#

Gsvtw#tvitevih#srp}#ziv}#pmqmxih#irzmvsrqirxep#ewwiwwqirxw#sj#iegl#+xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#

epws#tvitevih#Fmspskmgep#Ewwiwwqirxw#sr#xli#mrxivmq#stivexmrk#tperw,1##Xli#Gsrwivzexmsr#Svkerm~exmsrw#

lezi#fiir#ehzmwih#xlex#Jpsvmhe#sfnigxih#xs#xli#glerkih#stivexmrk#tvsgihyviw/#fyx#xliwi#sfnigxmsrw#

{ivi#mkrsvih1#

#

[lmpi#xli#Gsvtw#qywx#sj#gsyvwi#gsqtp}#{mxl#xli#qerhexiw#sj#xli#5345#Qshmjmih#VMST#+erh#er}#

qshmjmgexmsrw#viuymvih#xs#gsqtp}#{mxl#xli#IWE,/#xli#HIMW#qywx#psso#fi}srh#gsqtpmergi#{mxl#xli#IWE#

erh#ewwiww#xli#jypp#wymxi#sj#mqtegxw#xs#xli#irzmvsrqirx1###

#

Figeywi#sj#mxw#pmqmxih#tyvtswi#erh#pego#sj#irzmvsrqirxep#vizmi{/#xli#Qshmjmih#5345#VMST#wlsyph#rsx#fi#

ywih#ew#xli#�rs#egxmsr�#epxivrexmzi1##Mrwxieh/#xli#HIMW#wlsyph#ywi#xli#tvi0533;#stivexmrk#tper#ew#xli#�rs#

egxmsr�#epxivrexmzi1##Xli#Qshmjmih#5345#VMST#wlsyph#fi#jegxsvih#mrxs#xli#izepyexmsr#sj#epxivrexmziw#ew#

iwxefpmwlmrk#xli#efwspyxi#qmrmqyq#jps{w#riihih#xs#ezsmh#xs#ezsmh#nistevh}#xs#pmwxih#wtigmiw#erh#levq#

xs#hiwmkrexih#gvmxmgep#lefmxex1###

62 Ymj$IJNX$Zxjx$fs$Nsfuuwtuwnfyj$Gfxjqnsj$ktw$Fxxjxxnsl$ymj$Xj{jwny~$tk$Nrufhyx$

#

Xli#HIMW#ywiw#gsrhmxmsrw#mr#533;#ew#xli#�fewipmri#jsv#hixivqmrmrk#xli#wizivmx}#sj#ijjigxw1�9;##HIMW#ex#IW0

431##Hyvmrk#erh#piehmrk#yt#xs#533;/#xli#EGJ#Fewmr#i|tivmirgih#I|xviqi#+H6,#erh#I|gitxmsrep#+H7,#

hvsyklx#gsrhmxmsrw1##Xliwi#gsrhmxmsrw#xvmkkivih#EGJ#w}wxiq#hvsyklx#qerekiqirx#stivexmsrw#xlex#

99#Y1W1#Evq}#Gsvtw#sj#Irkmriivw/#Jmrhmrk#sj#Rs#Wmkrmjmgerx#Mqtegx#Vizmwih#Mrxivmq#Stivexmsrw#Tper#jsv#Wyttsvx#sj#

Irherkivih#erh#Xlviexirih#Wtigmiw#Nmq#[sshvyjj#Heq#Kewhir#erh#Negowsr#Gsyrxmiw/#Jpsvmhe#erh#Higexyv#Gsyrx}/#

Kisvkme#+55#Qe}#5345,#ex#JSRWM04#+iqtlewmw#ehhih,1#
9;#Xli#HIMW#ger#eggsyrx#jsv#xli#wmkrmjmgerx#{mxlhve{epw#sj#533;#mr#mxw#epxivrexmziw#erep}wmw#{mxlsyx#yxmpm~mrk#xli#

igspskmgep#gsrhmxmsrw#sj#533;#ew#xli#tvsnigx#fewipmri#jsv#gsqtevmrk#xli#wizivmx}#sj#mqtegxw1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#56#

###########################################################

Q

Response to ACF234 – National Wildlife Federation

Q. The Council on Environmental Quality (CEQ) regulations for implementation of NEPA require consideration of

the NAA (section 1502.14). In the CEQ’s memorandum of March 23, 1981, Forty Most Asked Questions

Concerning CEQ’s National Environmental Policy Act Regulations, question no. 3 addresses the NAA. The

response to question no. 3 states, in part:

The first situation might involve an action … where ongoing programs initiated under existing legislation

and regulations will continue, even as new plans are developed. In these cases, “no action” is “no

change” from the current management direction or level of management intensity. To construct an

alternative that is based on no management at all would be a useless academic exercise. Therefore, the

“no action” alternative may be thought of in terms of continuing with the present course of action until

that action is changed.
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geywih#wmkrmjmgerx#levq#xs#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}?#erh#xs#xli#jmwl#erh#{mphpmji/#

gsqqivgmep#jmwlmrk/#vigviexmsrep#jmwlmrk/#erh#igsxsyvmwq#xlex#vip}#sr#xliwi#{exivw1###

#

Ywmrk#xli#wmrkpi#tsmrx#mr#xmqi#sj#xli#533;#i|xviqi#hvsyklx#gsrhmxmsrw#ew#xli#fewipmri#jsv#ewwiwwmrk#xli#

wizivmx}#sj#mqtegxw#mw#mrettvstvmexi#jsv#ex#piewx#xli#jspps{mrk#jsyv#viewsrw1#

#

Jmvwx/#ew#xli#Gsyrgmp#sr#Irzmvsrqirxep#Uyepmx}#lew#qehi#gpiev/#xli#HIMW#qe}#rsx#ywi#e#wmrkpi#tsmrx#mr#

xmqi#ew#fewipmri#gsrhmxmsrw#ytsr#{lmgl#xs#izepyexi#xli#wizivmx}#sj#mqtegxw1##Mr#wmxyexmsrw#wygl#ew#xlswi#

mr#xli#EGJ#{livi#xli#irzmvsrqirx#lew#epvieh}#fiir#kviexp}#qshmjmih#f}#lyqer#egxmzmxmiw/#mx#mw#rsx#

wyjjmgmirx#xs#gsqtevi#xli#mqtegxw#sj#xli#tvstswih#epxivrexmzi#ekemrwx#xli#gyvvirx#gsrhmxmsrw1##Mrwxieh/#

xli#fewipmri#qywx#mrgpyhi#e#gpiev#hiwgvmtxmsr#sj#�ls{#gsrhmxmsrw#lezi#glerkih#sziv#xmqi#erh#ls{#xli}#

evi#pmoip}#xs#glerki#mr#xli#jyxyvi#{mxlsyx#xli#tvstswih#egxmsr�#xs#hixivqmri#{lixliv#ehhmxmsrep#wxviwwiw#

{mpp#tywl#mx#sziv#xli#ihki19<##Xlmw#mw#gvmxmgepp}#mqtsvxerx/#ew#mx#�mw#sjxir#xli#gewi#xlex#{lir#e#pevki#

tvstsvxmsr#sj#e#viwsyvgi#mw#pswx/#xli#w}wxiq#rievw#gsppetwi#ew#xli#wyvzmzmrk#tsvxmsr#mw#tviwwih#mrxs#wivzmgi#

xs#tivjsvq#qsvi#jyrgxmsrw1�9=###

#

Xlmw#gvmxmgep#mrjsvqexmsr#mw#qmwwmrk#jvsq#xli#ewwiwwqirx#sj#fewipmri#gsrhmxmsrw1##Jsv#i|eqtpi/#xli#HIMW#

jempw#xs#tvszmhi#mrjsvqexmsr#sr#xli#gsrhmxmsrw#mr#i|mwxirgi#hyvmrk#xli#533;#hvsyklx#}iev#jsv#xli#

Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}/#izir#xlsykl#mx#mw#ywmrk#533;#ew#xli#fewipmri#jsv#hixivqmrmrk#

wizivmx}#sj#mqtegxw1##Wii/#i1k1/#HIMW#ex#50=#+xli#hiwgvmtxmsr#sj#xli#zevmsyw#hvsyklxw#xlex#lezi#ejjigxih#xli#

EGJ#fewmr/#mrgpyhmrk#xli#533;#hvsyklx/#jempw#xs#hiwgvmfi#xli#gsrhmxmsrw#mr#Jpsvmhe,1##Xli#HIMW#jempw#xs#

hiwgvmfi#sv#erep}~i#xli#psww#sj#{ipp#sziv#716#qmppmsr#xviiw#mr#xli#Etepeglmgspe#jpsshtpemr#wmrgi#xli#qmh0

4=;3w1;3##Xli#HIMW#jempw#xs#hiwgvmfi#sv#ehhviww#xli#glerkiw#mr#jps{#vikmqi#sziv#xmqi#hyi#xs#xli#Gsvtw�#

qerekiqirx#sj#xli#EGJ#w}wxiq#erh#mrgviewih#gsrwyqtxmsr1##Xli#gyqypexmzi#mqtegxw#erep}wmw#epws#jempw#

xs#tvszmhi#e#gpiev#hiwgvmtxmsr#sj#ls{#gsrhmxmsrw#lezi#glerkih#sziv#xmqi1##Wii#Hmwgywwmsr#sj#Gyqypexmzi#

Mqtegxw#ex#Wigxmsr#M#sj#xliwi#gsqqirxw1##

#

Wigsrh/#xli#Gsvtw#ettievw#xs#fi#ywmrk#xli#533;#fewipmri#mr#er#exxiqtx#xs#qeoi#xli#ehzivwi#mqtegxw#sj#

tvstswih#epxivrexmziw#ettiev#qygl#piww#wizivi#xler#xli}#egxyepp}#evi1##Jsv#i|eqtpi/#jps{w#mr#xli#

Etepeglmgspe#{ivi#pmqmxih#xs#8/333#gjw#jsv#qygl#sj#533;1##Xli#HIMW#ettievw#xs#lezi#ywih#xlmw#jegx#xs#

gsrgpyhi#xlex#xli#TEE#{mpp#lezi#rs#ijjigx#sr#xli#Etepeglmgspe#figeywi#xli#TEE#{mpp#epws#oiit#jps{w#ex#

8/333#gjw#hyvmrk#hvsyklxw#+sv#7/833#gjw#hyvmrk#i|xviqi#hvsyklxw,1##Mr#ehhmxmsr#xs#fimrk#woi{ih#f}#

gsqtevmwsr#ekemrwx#er#i|xviqi#hvsyklx#}iev/#xlmw#gsrgpywmsr#mw#tpekyih#f}#e#lswx#sj#qmwgsrgitxmsrw#erh#

jpe{ih#viewsrmrk#�#mrgpyhmrk#jempmrk#xs#eggsyrx#jsv#xli#qswx#fewmg#wgmirgi#sr#xli#fmspskmgep#mqtegxw#sj#

wizivip}#vihygih#jps{w#sziv#xmqi/#erh#e#{lspiwepi#pego#sj#wyttsvxmrk#hexe#erh#wgmirxmjmg#mrjsvqexmsr1###

#

Xlmvh/#figeywi#xli#�rs#egxmsr�#+erh#epp#tvstswih,#epxivrexmziw#mrgpyhi#e#verki#sj#qerekiqirx#stxmsrw#

xlex#ehhviww#rsvqep/#jpssh/#hvsyklx/#erh#i|xviqi#hvsyklx#}ievw/#xli#wizivmx}#sj#mqtegxw#wlsyph#rsx#fi#

fewih#sr#e#gsqtevmwsr#{mxl#gsrhmxmsrw#xlex#i|mwxih#mr#e#wmrkpi#i|xviqi#hvsyklx#}iev1##

#

Jsyvxl/#xli#gsrhmxmsrw#xlex#i|mwxih#mr#533;#hs#rsx#vijpigx#xli#gsrhmxmsrw#xlex#gyvvirxp}#i|mwx#mr#xli#

{exivwlih#erh#hs#rsx#vijpigx#x}tmgep#gsrhmxmsrw#mr#xli#{exivwlih1#

9<#Gsyrgmp#sr#Irzmvsrqirxep#Uyepmx}/#Gsrwmhivmrk#Gyqypexmzi#Ijjigxw#Yrhiv#xli#Rexmsrep#Irzmvsrqirxep#Tspmg}#Egx#

ex#74#+Neryev}#4==;,1#
9=#Mh1##
;3#Hevwx/#Q1V1/#Pmklx/#L1Q1/#533</#Hvmiv#Jsviwx#Gsqtswmxmsr#Ewwsgmexih#{mxl#L}hvspskmg#Glerki#mr#xli#Etepeglmgspe#

Vmziv#Jpsshtpemr/#Jpsvmhe>#Y1W1#Kispskmgep#Wyvzi}#Wgmirxmjmg#Mrziwxmkexmsrw#Vitsvx#533<08395/#<4#t1/#tpyw#45#ettw1##

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#57#

###########################################################

Response to ACF234 – National Wildlife Federation
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#

Xli#HIMW#qe}#rsx#qiewyvi#xli#wizivmx}#sj#mqtegxw#ekemrwx#xli#wmrkpi/#i|xviqi#hvsyklx#}iev#sj#533;1###

#

72 Ymj$IJNX$Qfhpx$Kzsifrjsyfq$fsi$Jxxjsynfq$Gfxjqnsj$Ifyf$
#

Xli#HIMW#pegow#jyrheqirxep#erh#iwwirxmep#fewipmri#hexe#sr#jmwl/#{mphpmji/#tperxw/#wepmrmx}/#erh#igspskmgep#

gsrhmxmsrw1##Ew#e#viwypx/#xli#HIMW#jempw#xs#tvszmhi#wyjjmgmirx#mrjsvqexmsr#sr#fewipmri#gsrhmxmsrw#erh#jempw#xs#

xeoi#xli#�levh#psso�#ex#mqtegxw#viuymvih#f}#RITE1#

#

[mxlsyx#fewipmri#hexe/#�er#ekirg}#gerrsx#gevijypp}#gsrwmhiv#mrjsvqexmsr#efsyx#wmkrmjmgerx#irzmvsrqirx#

mqtegxw1##Xlyw/#xli#ekirg}#jempw#xs#gsrwmhiv#er#mqtsvxerx#ewtigx#sj#xli#tvsfpiq/#viwypxmrk#mr#er#evfmxvev}#

erh#getvmgmsyw#higmwmsr1�;4##Mj#mrjsvqexmsr#xlex#mw#iwwirxmep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#

epxivrexmziw#mw#rsx#ezempefpi/#xli#Gsvtw#qywx#sfxemr#xlex#mrjsvqexmsr#yrpiww#xli#gswxw#sj#hsmrk#ws#{syph#

fi#�i|svfmxerx1�;5##73#G1J1V1#«#48351551#

#

Xli#HIMW#jempw#izir#xs#mhirxmj}#xli#zewx#qensvmx}#sj#xli#qer}#lyrhvihw#sj#mrhmzmhyep#wtigmiw#xlex#vip}#sr#

xli#Etepeglmgspe#Vmziv#erh#jpsshtpemr#sv#xlex#vip}#sr#wyjjmgmirx#jviwl{exiv#mrtyxw#mrxs#xli#Etepeglmgspe#

Fe}1##Gvmxmgepp}/#xli#HIMW#epws#jempw#xs#tvszmhi#er}#mrjsvqexmsr#sr#xli#eqsyrx#erh#xmqmrk#sj#jviwl{exiv#

jps{w#riihih#xlvsyklsyx#xli#jypp#pmji#g}gpiw#sj#xlswi#wtigmiw/#mrgpyhmrk#xli#eqsyrx#sj#jps{#riihih#xs#

wyttsvx#fviihmrk#+mrgpyhmrk#eggiww#xs#xli#jpsshtpemr,/#vievmrk/#jiihmrk/#viwxmrk/#erh#xli#eqsyrx#sj#jps{#

riihih#xs#qemrxemr#ettvstvmexi#wepmrmx}#pizipw1##[mxlsyx#xlmw#mrjsvqexmsr/#mx#mw#mqtswwmfpi#xs#ewwiww#xli#

mqtegxw#sj#epxivrexmzi#jps{#vikmqiw1#

#

Xli#Gsvtw#qywx#sfxemr#riihih#fewipmri#mrjsvqexmsr#fijsvi#mx#ger#ewwiww#xli#irzmvsrqirxep#mqtegxw#sj#e#

tvstswih#egxmsr#mr#e#qerriv#xlex#{mpp#wexmwj}#RITE1###

#

82 Ymj$IJNX$Kfnqx$yt$Fhhzwfyjq~$Ijxhwngj$Gfxjqnsj$Htsinyntsx#
#

Ew#hmwgywwih#efszi/#mr#wmxyexmsrw#wygl#ew#xlswi#mr#xli#EGJ#{livi#xli#irzmvsrqirx#lew#epvieh}#fiir#

kviexp}#qshmjmih#f}#lyqer#egxmzmxmiw/#mx#mw#rsx#wyjjmgmirx#xs#gsqtevi#xli#mqtegxw#sj#xli#tvstswih#

epxivrexmzi#ekemrwx#xli#gyvvirx#gsrhmxmsrw1##Mrwxieh/#xli#fewipmri#qywx#mrgpyhi#e#gpiev#hiwgvmtxmsr#sj#

�ls{#gsrhmxmsrw#lezi#glerkih#sziv#xmqi#erh#ls{#xli}#evi#pmoip}#xs#glerki#mr#xli#jyxyvi#{mxlsyx#xli#

tvstswih#egxmsr�#xs#hixivqmri#{lixliv#ehhmxmsrep#wxviwwiw#{mpp#tywl#mx#sziv#xli#ihki1;6##Xlmw#mw#gvmxmgepp}#

;4#R1#Tpemrw#Viw1#Gsyrgmp/#Mrg1#z1#Wyvjegi#Xverwt1#Fh1/#99<#J16h#439;/#43<6/#43<8#+=xl#Gmv1#5344,#+xli#IMW#hmh#�rsx#

tvszmhi#fewipmri#hexe#jsv#qer}#sj#xli#wtigmiw�#sj#gsrgivr#erh#xlyw#�hmh#rsx#xeoi#e#wyjjmgmirxp}#�levh#psso��#xs#jypjmpp#

mxw#RITE0mqtswih#sfpmkexmsrw#ex#xli#mqtegxw#ew#xs#xliwi#wtigmiw,1#
;5#Wii#epws/#Lepj#Qssr#Fe}#Jmwlivqer*w#Qoxk1#Eww*r1#<8;#J15h#838?#R1#Tpemrw#Viw1#Gsyrgmp/#99<#J16h#439;?#Kmjjsvh#

Tmrglsx#Xewo#Jsvgi#z1#Tivi~/#Rs1#36>460GZ033<430L^/#5347#[P#634=498/#ex#-5;05=#+H1#Sv1#Nyp}#6/#5347,/#ettiep#

hmwqmwwih#+Hig1#56/#5347,/#ettiep#hmwqmwwih#+Hig1#5=/#5347,?#Mhels#Gsrwivzexmsr#Piekyi#z1#Y1W1#Jsviwx#Wivz1/#Rs1#4>#

44#�GZ�33674#0INP/#5345#[P#6;8<494/#ex#-49#+H1Mhels#Eyk1#5=/#5345,#+erep}~mrk#er#IE/#vypmrk#xlex#xli#ekirg}#

riihih#xs#gsrhygx#e#fewipmri#wxyh}#erh#egxyep#mrziwxmkexmsr#sj#kvsyrh{exiv#fijsvi#vieglmrk#e#gsrgpywmsr#

vikevhmrk#xli#mqtegxw#sj#e#qmrmrk#tvsnigx#sr#kvsyrh{exiv,1##
;6#Gsyrgmp#sr#Irzmvsrqirxep#Uyepmx}/#Gsrwmhivmrk#Gyqypexmzi#Ijjigxw#Yrhiv#xli#Rexmsrep#Irzmvsrqirxep#Tspmg}#Egx#

ex#74#+Neryev}#4==;,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#58#

###########################################################

R

S

Response to ACF234 – National Wildlife Federation

R. Additional studies and research on the Apalachicola Bay are beyond the scope of this Master WCM update

process. Focused efforts directly related to assessing the effects of water management activities in the basin on

the Apalachicola River and Bay were conducted as part of the coordination for the Master WCM update

between USACE, Mobile District and the USFWS under the Fish and Wildlife Coordination Act. The results of

these activities have been incorporated into the final EIS.

S. Council on Environmental Quality (CEQ) regulations for implementing the National Environmental Policy Act

(NEPA) require consideration of the No Action Alternative (NAA) (40 CFR section 1502.14). In the CEQ's

memorandum of March 23, 1981, Forty Most Asked Questions Concerning CEQ's National Environmental Policy

Act Regulations, question no. 3 addresses how the NAA is defined depending on the nature of the specific

federal action. The response to question no. 3 states, in part:

The first situation might involve an action … where ongoing programs initiated under existing legislation

and regulations will continue, even as new plans are developed. In these cases, “no action” is “no

change” from the current management direction or level of management intensity. To construct an

alternative that is based on no management at all would be a useless academic exercise. Therefore, the

“no action” alternative may be thought of in terms of continuing with the present course of action until

that action is changed.

Consequently, for purposes of the Master WCM update process, the NAA reflects current reservoir operations

as they have evolved over time in response to laws, regulations, policy, and new technical information. Basing

the NAA for the ACF Basin on a pre-NEPA 1958 WCM or on a predam condition to assess the effects of

alternative WCM update plans would neither accurately reflect current baseline operations nor be consistent

with “no action” as defined in the referenced CEQ memorandum

.
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mqtsvxerx/#ew#mx#�mw#sjxir#xli#gewi#xlex#{lir#e#pevki#tvstsvxmsr#sj#e#viwsyvgi#mw#pswx/#xli#w}wxiq#rievw#

gsppetwi#ew#xli#wyvzmzmrk#tsvxmsr#mw#tviwwih#mrxs#wivzmgi#xs#tivjsvq#qsvi#jyrgxmsrw1�;7###

#

Ls{iziv/#xli#HIMW#jempw#xs#eggyvexip}#hiwgvmfi#fewipmri#gsrhmxmsrw#{mxl#viwtigx#xs#xli#Etepeglmgspe#Vmziv/#

jpsshtpemr/#erh#fe}1##Eqsrk#sxliv#xlmrkw/#xli#HIMW#jempw#xs#hiwgvmfi#xli#hikvehih#wxexi#sj#xlswi#

viwsyvgiw/#jempw#xs#hiwgvmfi#xli#vigirx#hvsyklxw#xlex#ejjigxih#xlswi#viwsyvgiw?#jempw#xs#hmwgyww#xli#

mqtegxw#xs#xlswi#viwsyvgiw#geywih#f}#xli#Gsvtw�#gyvvirx#qerekiqirx#vikmqi/#mrgpyhmrk#xli#wmkrmjmgerx#

mqtegxw#sj#xli#stivexmsrep#glerkiw#xlex#fiker#{mxl#xli#533;#MST?#erh#jempw#xs#hmwgyww#xli#gsppetwi#sj#

s}wxivw#erh#sxliv#viwsyvgiw#mr#xli#Etepeglmgspe#Fe}1##Ew#hmwgywwih#mr#Wigxmsr#M#sj#xliwi#gsqqirxw/#xli#

gyqypexmzi#mqtegxw#erep}wmw#pmoi{mwi#jempw#xs#tvszmhi#+sv#ewwiww,#xlmw#mrjsvqexmsr1##

#

Jsv#i|eqtpi/#xli#HIMW#hiwgvmtxmsr#sj#xli#lmwxsvmg#hvsyklxw#sj#53390533<#erh#534405345#jemp#xs#qirxmsr#

gsrhmxmsrw#mr#xli#Jpsvmhe#terlerhpi#sv#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1;8##Wii#HIMW#ex#50=1##

Xli#HIMW#epws#jempw#xs#mrgpyhi#sv#ehhviww#xli#jegx#xlex#gsrhmxmsrw#mr#xli#Etepeglmgspe#Vmziv#erh#Fe}#lezi#

kvs{r#mrgviewmrkp}#{svwi#sziv#xmqi1##Ew#xli#Wxexi#sj#Jpsvmhe#xsph#Gsrkviww#mr#5346>#

#

�Etepeglmgspe#Vmziv#jps{w#lezi#fiir#ps{iv#erh#ps{#jps{w#lezi#sggyvvih#qsvi#jviuyirxp}#erh#jsv#

psrkiv#hyvexmsrw#xler#er}#sxliv#xmqi#mr#vigsvhih#lmwxsv}1#Xli#tvsfpiq#lew#kvs{r#qsvi#hmvi#

hyvmrk#xli#pewx#43#}ievw/#erh#mw#gviexmrk#psrk0pewxmrk#mqtegxw#xs#xli#vmziv#erh#fe}1##

#

Mr#5345/#Jpsvmhe#i|tivmirgih#{mhiwtvieh#heqeki#xs#mxw#s}wxiv#viwsyvgi#ew#e#viwypx#sj#x{s#}ievw#

sj#tvspsrkih#ps{0jps{#gsrhmxmsrw1#Mr#jegx/#pewx#}iev#wix#e#vigsvh#jsv#xli#piewx#eqsyrx#sj#{exiv#

hipmzivih#xs#xli#fe}#wmrgi#vigsvh0oiitmrk#jmvwx#fiker#mr#4=56/#epxlsykl#xlmw#{ew#rsx#xli#}iev#

{mxl#xli#piewx#eqsyrx#sj#vemrjepp1#Xli#gsvviwtsrhmrk#vihygxmsr#mr#jviwl{exiv#mrjps{#vemwih#

wepmrmx}#pizipw#mr#xli#fe}#{ipp#efszi#xspivefpi#xlviwlsphw/#erh#xli#gsrxmryih#pego#sj#mrjps{#

tvigpyhih#er}#sttsvxyrmx}#xs#vihygi#wepmrmx}#pizipw1#Mx#mw#{ipp#hsgyqirxih#xlex#ipizexih#wepmrmx}#

pizipw#pieh#xs#mrgviewih#s}wxiv#qsvxepmx}#xlvsykl#hmwiewi#erh#tvihexmsr1#

#

Wxexi#ekirgmiw#erh#psgep#jmwlivqer#lezi#hsgyqirxih#e#wizivi#higpmri#mr#xli#s}wxiv#levziwxw1#

Hvewxmg#higpmriw#mr#epp#eki#gpewwiw#sj#s}wxivw#wykkiwx#xlex#e#gsppetwi#sj#xli#jmwliv}#lew#mrhiih#

sggyvvih1#Xli#pexiwx#wxexi#ekirg}#vitsvxw#viziep#xlex#s}wxiv#tvshygxmsr#iwxmqexiw#sr#

gsqqivgmepp}#mqtsvxerx#s}wxiv#viijw#evi#xli#ps{iwx#mr#xli#tewx#53#}ievw1#Xli#hexe#wykkiwxw#xlex#

qer}#sj#xli#viijw#lezi#xss#ji{#s}wxivw#xs#wyttsvx#gsqqivgmep#levziwxmrk/#hizewxexmrk#xli#

pmzipmlsshw#sj#xli#qir#erh#{sqir#{ls#qeoi#xlimv#pmzmrk#levziwxmrk/#tvsgiwwmrk#sv#wippmrk#

s}wxivw#sr#Jpsvmhe�w#Kypj#Gsewx1##

#

Ew#e#viwypx/#Kszivrsv#Vmgo#Wgsxx#viuyiwxih#xli#Wigvixev}#sj#xli#Y1W1#Hitevxqirx#sj#Gsqqivgi#

higpevi#e#gsqqivgmep#jmwliv}#jempyvi#jsv#Jpsvmhe�w#s}wxiv#levziwxmrk#eview#mr#xli#Kypj#sj#Qi|mgs/#

tyvwyerx#xs#Wigxmsr#645#+e,#sj#xli#Qekrywsr0Wxizirw#Jmwliv}#Qerekiqirx#erh#Gsrwivzexmsr#

Egx1;9#

-#-#-#

#

;7#Mh1##
;8#Xli#srp}#qirxmsr#sj#Jpsvmhe#mr#xliwi#wigxmsrw#mw#xli#wxexiqirx>##�Xli#hitpixmsr#sj#jps{w#mr#xli#Jpmrx#Vmziv#tpegih#

qsvi#tviwwyvi#sr#YWEGI#viwivzsmvw#mr#xli#Glexxelssglii#Vmziv#Fewmr#xs#tvszmhi#vipiewiw#rigiwwev}#xs#qiix#

qmrmqyq#jps{#viuymviqirxw#hs{rwxvieq#sj#Nmq#[sshvyjj#Psgo#erh#Heq1�##HIMW#ex#50=1#
;9#Xlex#viuyiwx#{ew#kverxih#mr#53461###

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#59#

###########################################################

Mr#4=<=/#tyvwyerx#xs#xli#Hvejx#[exiv#Gsrxvsp#Tper/#xli#Gsvtw#iwwirxmepp}#fiker#tvmsvmxm~mrk#

viwivzsmv#stivexmsrw#xs#wyttsvx#xlmw#{exiv#wyttp}#hiqerh/#{lmgl#lew#mrgviewih#hveqexmgepp}#

sziv#xmqi1#Yrhiv#xli#Gsvtw�#tviwirx#stivexmrk#wglihypi/#iegl#ri{#hiqerh#tpegih#sr#xli#

w}wxiq#ytwxvieq#mw#efwsvfih/#rsx#jvsq#viwivzsmv#wxsveki/#fyx#irxmvip}#jvsq#hs{rwxvieq#vmziv#

jps{w1#Mr#sxliv#{svhw/#iziv}#egvi0jssx#sj#{exiv#xlex#Kisvkme#{erxw#mw#xeoir#hmvigxp}#jvsq#jps{w#

xlex#{syph#sxliv{mwi#viegl#Epefeqe#erh#Jpsvmhe1#Xliwi#tvegxmgiw#lezi#hitvmzih#hs{rwxvieq#

mrxiviwxw#sj#fewmg#vmziv#jps{#riihw/#hiwtmxi#xli#iqtmvmgep#izmhirgi#xlex#wygl#stivexmsrw#evi#

hizewxexmrk#Etepeglmgspe#Fe}#erh#mxw#s}wxiv#tstypexmsr1#

#

Mx#mw#gpiev#xlex#xli#Etepeglmgspe#Vmziv#riihw#qsvi#jps{#xs#lipt#vigsziv#jvsq#xli#hizewxexmrk#

s}wxiv#qsvxepmx}#xlex#sggyvvih#mr#xli#fe}#mr#5345/#ew#{ipp#ew#xli#qewwmzi#hmi0sjjw#sj#irherkivih#

qywwipw/#higpmri#mr#jmwlivmiw/#erh#hv}mrk#sj#xli#jpsshtpemr#jsviwx#xlex#lezi#sggyvvih#mr#vigirx#

}ievw1�;;#

#

Xli#HIMW#epws#hs{rtpe}w#xli#mqtpmgexmsrw#sj#xli#hikvehexmsr#xlex#mx#hsiw#hiwgvmfi1##Jsv#i|eqtpi/#xli#

HIMW#egors{pihkiw#xlex#xli#�gsqtswmxmsr#sj#jpsshtpemr#jsviwxw#epsrk#xli#Etepeglmgspe#Vmziv#lew#fiir#

glerkmrk#hyvmrk#xli#pewx#63#xs#73#}ievw1#Xli#YWKW#jsyrh#xlex#xli#tviwirx0he}#jsviwx#gsqtswmxmsr#epsrk#

xli#vmziv#lew#wlmjxih#xs{evh#hvmiv#gsrhmxmsrw#gsqtevih#xs#hexe#gsppigxih#mr#xli#4=;3w#+Hevwx#erh#Pmklx#

533<,1�##HIMW#ex#504=31##Ls{iziv/#xli#HIMW#hsiw#rsx#mrgpyhi#mrjsvqexmsr#jvsq#xlex#weqi#Hevwx#erh#Pmklx#

wxyh}#xlex#hiwgvmfiw#xli#i|xviqip}#wmkrmjmgerx#psww#sj#xviiw#hyi#xs#xli#hv}mrk#syx#sj#xli#jpsshtpemr>#

#

�Xli#hirwmx}#sj#xviiw#mr#w{eqtw#wmkrmjmgerxp}#higviewih#f}#6;#tivgirx#jvsq#4=;9#xs#53371##Sj#

xli#iwxmqexih#716#qmppmsr#+4;#tivgirx,#ji{iv#xviiw#xlex#i|mwxih#mr#xli#rsrxmhep#jpsshtpemr#mr#5337#

xler#mr#4=;9/#616#qmppmsr#xviiw#fipsrkih#xs#jsyv#w{eqt#wtigmiw>#tstewl/#Skiiglii#xytips/#{exiv#

xytips/#erh#feph#g}tviww1##[exiv#xytips/#xli#qswx#mqtsvxerx#xvii#mr#xli#rsrxmhep#jpsshtpemr#mr#

xivqw#sj#fewep#evie#erh#hirwmx}/#lew#higpmrih#mr#ryqfiv#sj#xviiw#f}#rievp}#53#tivgirx#wmrgi#
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###########################################################

T

U

Response to ACF234 – National Wildlife Federation

T. The NAA is the baseline against which all other alternatives are compared in the draft EIS. The NAA does not

include Glades Reservoir but does include the 2012 Revised Interim Operating Plan. As explained in section

4.1.2.9 of the EIS, for modeling purposes, a fixed water supply demand was identified to enable effective

comparison of alternatives. The highest levels of basinwide water supply withdrawals occurred in 2007, during

the 2006–2008 drought. Although basinwide withdrawals since 2007 have been lower overall, 2007 was

selected as representative of “current” demand because using the highest recent figure provides the most

conservative estimate of the storage available for all purposes, assuming the highest reasonably forecasted

water supply demand, including during times of drought. The project life, referred to as the “period of analysis”

in the WSSA (appendix B of the EIS), is 50 years. The WSSA states that storage contracts for reallocated storage

for water supply would be expected to be signed in 2017. Accordingly, the 50-year period of analysis would

begin in 2017.

U. Additional studies and research on the Apalachicola Bay are beyond the scope of this Master WCM update

process. Focused efforts directly related to assessing the effects of water management activities in the basin on

the Apalachicola River and Bay were conducted as part of the coordination for the Master WCM update

between USACE, Mobile District and the USFWS under the Fish and Wildlife Coordination Act. The results of

these activities have been incorporated into the final EIS.
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###########################################################

V

W

Response to ACF234 – National Wildlife Federation

V. Every comment received from the public and government agencies has been addressed, and the best available

technical information and analyses and provisions of pertinent laws and regulations have been considered, in

determining the Proposed Action Alternative (PAA) for the Master WCM update. Responses to all public and

agency comments have been included in the final EIS, including appropriate revisions made to the EIS as a result

of public comments.

W. The effects of climate change on the PAA are described in section 6.8 of the EIS. The level of analysis of climate

change contained in the EIS exceeds the requirements of applicable USACE regulations.
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###########################################################

X

Response to ACF234 – National Wildlife Federation

X. As stated in the Unimpaired Flow Report in Volume I: Surface Water Availability of USACE’s 1997 ACT/ACF

Comprehensive Water Resources Study, as with all data sets, development of this data set involved various

assumptions and approximations. The analyst must consider those items and judge their effect on any analysis

employing the unimpaired flows. Use of the data should be carefully evaluated based on the methods,

assumptions, and data irregularities described in this report. Missing data fill-in, correlations, net evaporation

calculations, channel routings, withdrawals and returns, leakages, and flow smoothing are some of the many

factors considered before using these data. The 1997 report is referenced in the HEC-ResSim modeling report in

appendix E of the final EIS. The unimpaired flow data set has been updated for the period 1939-2011, and

documentation has been included in appendix O of the final EIS.

ACF234

ACF EIS for Master Water Control Manual Updates C-1003



,h- Ymj$WjxXnr$Rtijq$Wjxzqyx$Mf{j$Gjjs$Zxji$Nsfuuwtuwnfyjq~$

#

Xli#HIMW#mrettvstvmexip}#ywiw#xli#viwypxw#sj#xli#ViwWmq#qshipmrk#xs#hve{#gsrgpywmsrw#efsyx#xli#egxyep#

jps{w#xlex#{mpp#viwypx#jvsq#e#kmzir#epxivrexmzi1##Ew#hmwgywwih#fips{/#xli#ViwWmq#qship#hsiw#rsx#�#erh#

gerrsx#�#tvihmgx#egxyep#jps{w?#mx#ger#srp}#izepyexi#glerkiw#mr#jps{#fix{iir#hmjjivirx#vyrw#mr#xli#ViwWmq#

qship1##Xlmw#mw#e#ziv}#mqtsvxerx#hmwxmrgxmsr1###

#

Ew#rsxih#efszi/#xli#ViwWmq#qship#ywiw#xli#yrmqtemvih#jps{#wix#ew#xli#mrmxmep#gsrhmxmsrw1##Jsv#iegl#

qship#vyr/#glerkiw#xs#viwivzsmvw#stivexmsrw/#{mxlhve{epw/#vixyvr#vexiw/#izetsvexmsr#erh#sxliv#

teveqixivw#evi#xlir#imxliv#ehhih#sv#wyfxvegxih#+ew#ettvstvmexi,#jvsq#xli#yrmqtemvih#jps{w1##

Xlisvixmgepp}/#figeywi#epp#xli#vyrw#ywi#xli#yrmqtemvih#jps{w#ew#xli#mrmxmep#gsrhmxmsr/#xli#vyrw#evi#

gsqtyxexmsrepp}#gsrwmwxirx#erh#ger#fi#ywih#xs#i|eqmri#xli#glerki#mr#jps{w#fix{iir#vyrw1##Xlmw#epps{w#

gsqtevmwsr#sj#e#pevki#ryqfiv#sj#epxivrexmziw1###

#

Xli#ViwWmq#qship#gerrsx#fi#ywih#xs#vitviwirx#egxyep#jps{w#xlex#{mpp#viwypx#jvsq#e#kmzir#epxivrexmzi#

figeywi#sj#xli#qship�w#vipmergi#sr#xli#yrmqtemvih#jps{#wix1##Xli#yrmqtemvih#jps{w#ger#tvszmhi#jsv#er#

mrxivrepp}#gsrwmwxirx#wix#sj#qship#vyrw#jsv#gsqtevmwsr#tyvtswiw/#figeywi#ivvsvw#mr#xli#yrmqtemvih#jps{w#

evi#ewwyqih#xs#fi#xli#weqi#mr#epp#vyrw#erh/#xlivijsvi/#ger#fi#mkrsvih1##Ls{iziv/#qship#viwypxw#hs#rsx#

vitviwirx#egxyep#jps{w#figeywi#ivvsvw#mr#xli#yrmqtemvih#jps{#wix#{mpp#fi#mqfihhih#mr#xli#qshipih#jps{w1##

#

Mqtsvxerxp}/#ivvsvw#mr#xli#yrmqtemvih#jps{w#{mpp#fi#tvstsvxmsrepp}#kviexiv#ex#ps{#jps{w#+tevxmgypevp}#

hyvmrk#hvsyklx#tivmshw,#xler#ex#lmkliv#jps{w1#Jsv#i|eqtpi/#hyvmrk#ps{#jps{w#xli#qship#viwypxw#hs#rsx#

eggyvexip}#vitpmgexi#xli#sfwivzih#jps{w#ex#xli#Glexxelssglii#wxvieqjps{#wxexmsr#sr#xli#Etepeglmgspe#

Vmziv1##Xli#gsvvipexmsr#fix{iir#xli#wmqypexih#erh#sfwivzih#jps{w#mw#{ieo#erh#xlivi#evi#ziv}#pevki#

hmjjivirgiw#+viwmhyepw,#fix{iir#xli#sfwivzih#erh#xli#qshipih#jps{w1#

#

Xli#Gsvtw#epws#lew#rsx#gepmfvexih#xli#ViwWmq#qship#erh#lew#rsx#gevvmih#syx#er}#sxliv#erep}wiw#xs#

hixivqmri#{lixliv#xli#ViwWmq#qship#ger#eggyvexip}#vitvshygi#sfwivzih#jps{w/#tevxmgypevp}#hyvmrk#ps{#

jps{w1##Jsv#i|eqtpi/#xli#Gsvtw#lew#rsx#vyr#wmqypexmsrw#gsqtevmrk#xli#qship#viwypxw#{mxl#sfwivzih#hexe#

sr#viwivzsmv#pizipw#sv#jps{w1##Xli#Gsvtw#epws#lew#rsx#gsrhygxih#e#wirwmxmzmx}#erep}wmw#sv#w}wxiqexmg#ivvsv#

erep}wmw#sr#xli#HIMW#ViwWmq#qship#erh#hexe1##Ew#e#viwypx/#rs#sfnigxmzi#qiewyviw#sv#erep}wiw#evi#

ezempefpi#xs#hiqsrwxvexi#xlex#xli#qship#ger#eggyvexip}#vitvshygi#sfwivzih#jps{w#erh#viwivzsmv#pizipw#

hyvmrk#ps{#jps{w1###

#

Jsv#ehhmxmsrep#hixempih#mrjsvqexmsr#sr#xli#tvsfpiqw#{mxl#xli#HIMW#qshipmrk/#xli#Gsrwivzexmsr#

Svkerm~exmsrw#hmvigx#xli#Gsvtw#xs#xli#Neryev}#47/#5346#Pixxiv#jvsq#Hsykpew#I1#Fevv#xs#Gsp1#Wizir#

Vsilqmphx1##Qv1#Fevv#mw#xli#jsvqiv#I|igyxmzi#Hmvigxsv#sj#xli#Rsvxl{iwx#Jpsvmhe#[exiv#Qerekiqirx#

Hmwxvmgx1##E#gst}#sj#xliwi#pixxiv#mw#exxeglih#xs#xliwi#gsqqirxw#ex#Exxeglqirx#E1##

#

Mr#ehhmxmsr/#ew#hmwgywwih#efszi/#xli#HIMW#vyrw#sj#xli#ViwWmq#�#{lmgl#evi#fewih#sr#xli#qshipih#tivmsh#sj#

vigsvh#�#gerrsx#tvihmgx#ls{#xli#zevmsyw#epxivrexmziw#{mpp#{svo#mr#xli#jyxyvi1##Xlmw#mw#figeywi#l}hvspskmg#

gsrhmxmsrw#mr#xli#jyxyvi#{mpp#fi#hmjjivirx#xler#l}hvspskmg#gsrhmxmsrw#sziv#xli#qshipih#tivmsh#sj#vigsvh#
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Y

Response to ACF234 – National Wildlife Federation

Y. The verification and analysis of the HEC-ResSim model is described throughout the HEC -ResSim modeling report

in appendix E of the EIS. For example, the Muskingum routing method was selected for use in the final model

because well-calibrated coefficients were available from an HEC-HMS model of the ACF Basin. The Muskingum

parameters were used in developing the unimpaired inflow data set (USACE 2010b).
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###########################################################

Z

AA

Response to ACF234 – National Wildlife Federation

Z. The critical yield methodology adheres to USACE policy. As stated in the Critical Yield Report in appendix F of the

EIS, the amount of storage to allocate to water supply is based on a percentage of the critical yield. In

determining the critical yield, the entire conservation storage is used. Historic operation maximum drawdown is

not a limiting factor in the computation. Critical yield is computed during the design phase of a reservoir project

and periodically updated using more severe recent hydrology and/or updated techniques. Buford Dam is a

multipurpose project with no current allocation to a single purpose. Limiting the critical yield to historic levels

would assume a specific allocation exists that is not available for water supply consideration.

AA. The U.S. Fish and Wildlife Service (USFWS) provided assistance in identifying performance measures for fish and

wildlife conservation, some of which USACE used in its development of the fish and wildlife conservation

performance metrics. USACE also relied on experts within its organization to assist in developing performance

metrics for the other authorized project purposes (e.g., hydropower, water supply, recreation, and navigation).

As appropriate, USACE also considered metrics used by non-USACE entities to evaluate project purposes.
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mr#jpsshtpemr#lefmxexw#viuymviw#xmqi#jsv#ehypx#qsziqirx#jvsq#xli#qemr#glerrip#mrxs#xli#jpsshtpemr/#

gsyvxwlmt#erh#wte{rmrk#filezmsvw/#ikk#mrgyfexmsr/#erh#nyzirmpi#kvs{xl#xs#e#wm~i#getefpi#sj#qszmrk#xs#

erh#wyvzmzmrk#mr#xli#qemr#glerrip#{lir#{exiv#pizipw#vigihi1##Mr#ehhmxmsr/#ettvstvmexi#xmqmrk/#hitxl/#erh#

i|xirx#sj#jpsshtpemr#mryrhexmsr#mw#gvmxmgep#jsv#e#lswx#sj#sxliv#{mphpmji#wtigmiw#erh#jsv#qemrxemrmrk#

ettvstvmexi#{ixperh#l}hvspsk}1###

#

Xli#HIMW#gviexiw#ehhmxmsrep#tvsfpiqw#xlvsykl#mxw#wipigxmsr#sj#qixvmgw#jsv#{exiv#wyttp}#erh#vigviexmsr1##

Xli#{exiv#wyttp}#qixvmgw#{syph#ettiev#xs#lezi#pmxxpi#xs#rsxlmrk#xs#hs#{mxl#xli#vipmefmpmx}#sj#{exiv#wyttp}#

sv#izir#{mxl#i|tswyvi#sj#{exiv#wyttp}#mrxeoiw#ex#Peoi#Permiv1##Mrwxieh/#xlswi#qixvmgw#jsgyw#sr#

qemrxemrmrk#lmkl#viwivzsmv#pizipw1##Wii#HIMW#ex#70;51##Xli#qixvmgw#ywih#jsv#vigviexmsr#evi#wmqmpevp}#jsgywih#

sr#oiitmrk#viwivzsmv#pizipw#lmkl1##Wii#HIMW#ex#709=1##Xli#ywi#sj#x{s#wixw#sj#qixvmgw#xlex#jsgyw#sr#oiitmrk#

viwivzsmv#pizipw#lmkl#gviexi#e#wxvsrk#fmew#xs{evhw#oiitmrk#viwivzsmv#pizipw#jypp#erh#e#wxvsrk#fmew#ekemrwx#

vipiewmrk#jps{w#jsv#hs{rwxvieq#tyvtswiw1###

#

Qer}#sj#xli#qixvmgw#evi#epws#lmklp}#tvsfpiqexmg#figeywi#xli}#vip}#sr#ezivekiw#xlex#hs#rsx#tvszmhi#

qiermrkjyp#mrjsvqexmsr#jsv#hixivqmrmrk#{lex#qe}#sv#qe}#rsx#fi#e#fixxiv#epxivrexmzi1##Jsv#i|eqtpi/#

mrxivtvixmrk#xli#ijjigxw#sr#igsw}wxiq#liepxl#viuymvi#qygl#qsvi#xler#eziveki#jps{#hexe1##Mx#mw#gvmxmgep#xs#

ors{#xli#eqsyrx/#xmqmrk/#erh#hyvexmsr#sj#jps{w#xs#hixivqmri#{lixliv#e#tvstswih#jps{#vikmqi#mw#

qmqmgomrk#xli#rexyvep#texxivrmrk#sj#lmkl#erh#ps{#jps{w#erh#wyttsvxmrk#jmwl#erh#{mphpmji1###

#

Xli#veromrk#tvsgiww#xlir#gsqtsyrhw#xli#qer}#tvsfpiqw#gviexih#f}#mxw#ywi#sj#mrgsvvigx#erh#mrjsvqexmsr#

tssv#qixvmgw#f}#gsrzivxmrk#epp#hmjjivirgiw#fix{iir#epxivrexmziw#xs#e#40xs0;#wgepi#jsv#iegl#sj#xli#

tivjsvqergi#qiewyvi#qixvmgw1##Xli#veromrk#tvsgiww#xlir#ipmqmrexiw#xli#tswwmfmpmx}#sj#izepyexmrk#xli#

=6#5348#Hvejx#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#Vitsvx#Ettirhm|#\Z#ex#9#+ex#HIMW#Ettirhm|#N,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#66#

###########################################################

Response to ACF234 – National Wildlife Federation
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vipexmzi#wmkrmjmgergi#eqsrk#hmjjivirgi#tivjsvqergi#qiewyviw#f}#kmzmrk#iegl#qiewyvi#er#iuyep#

{imklxmrk#xlvsykl#ywi#sj#e#gsqtswmxi#vero#jsv#iegl#tvsnigx#tyvtswi1###

#

Jsv#ehhmxmsrep#hixempih#mrjsvqexmsr#sr#xli#jpe{ih#qixvmgw/#xli#Gsrwivzexmsr#Svkerm~exmsrw#hmvigx#xli#

Gsvtw#xs#xli#5348#Hvejx#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#Vitsvx#erh#mxw#Ettirhm|#\Z#+{lmgl#evi#jsyrh#

ex#HIMW/#Ettirhm|#N,#erh#xli#Neryev}#5;/#5348#Jmwl#erh#[mphpmji#Wivzmgi#Gsqqirxw#sr#xli#HIMW1###

#

Mr#wlsvx/#xli#qixvmgw#pe}iv#jpe{#ytsr#jpe{#ytsr#jpe{#xlex#qeoiw#xli#ewwiwwqirx#erh#gsqtevmwsr#sj#

epxivrexmziw#qiermrkpiww1##Xli#Gsrwivzexmsr#Svkerm~exmsrw#wxvsrkp}#yvki#xli#Gsvtw#xs#gsvvigx#xli#qer}#

jempmrkw#{mxl#xliwi#qixvmgw/#mrgpyhmrk#f}#jspps{mrk#xli#vigsqqirhexmsrw#sj#xli#Jmwl#erh#[mphpmji#Wivzmgi1##

#

72 Ymj$IJNX$Kfnqx$yt$Tgyfns$f$[fxy$Fwwf~$tk$Nsktwrfynts$Jxxjsynfq$yt$Rfpnsl$f$

Wjfxtsji$Hmtnhj$frtsl$Fqyjwsfyn{jx$

Xli#HIMW#pegow#wgmirxmjmg#mrxikvmx}#figeywi#mx#jempw#xs#gsrhygx#e#lswx#sj#wgmirxmjmg#izepyexmsrw#xlex#evi#

gvmxmgep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#epxivrexmziw#erh#jsv#hizipstmrk#epxivrexmziw#xlex#{syph#

mqtvszi#xli#liepxl#erh#viwmpmirg}#sj#xli#EGJ#w}wxiq1##Ew#rsxih#efszi/#xli#Gsvtw#qywx#sfxemr#

mrjsvqexmsr#iwwirxmep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#epxivrexmziw#yrpiww#xli#gswxw#sj#hsmrk#ws#

{syph#fi#�i|svfmxerx1�=7###

#

Xli#pego#sj#wgmirxmjmg#mrjsvqexmsr#mrjsvqmrk#xli#gsrgpywmsrw#erh#vigsqqirhexmsrw#mr#xli#HIMW#mw#

tevxmgypevp}#hmwxyvfmrk#kmzir>##+e,#xli#mrgvihmfpi#igspskmgep#erh#igsrsqmg#zepyi#sj#xli#EGJ#w}wxiq/#erh#

xli#gyvvirx#wizivip}#hikvehih#wxexi#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}?#+f,#xli#jegx#xlex#xli#

Gsvtw#lew#leh#qer}#higehiw#xs#sfxemr#wygl#mrjsvqexmsr#xs#fixxiv#qereki#xli#EGJ#w}wxiq#mr#eggsvhergi#

{mxl#jihivep#pe{#erh#tspmg}#erh#xli#Gsvtw�#s{r#mrxivrep#kymhergi?#+g,#xli#xlvii#witevexi#wgstmrk#tivmshw#

hyvmrk#{lmgl#xli#Gsvtw#vigimzih#ryqivsyw#gsqqirxw#yvkmrk#i|xirwmzi#wgmirxmjmg#mrziwxmkexmsrw?#erh#+h,#

xli#vitiexih#viuyiwxw#jvsq#jihivep#erh#wxexi#ekirgmiw/#qiqfivw#sj#Gsrkviww/#erh#xli#tyfpmg#xs#

qshivrm~i#xli#Gsvtw�#gyvvirx#EGJ#qerekiqirx#vikmqi#xs#mqtvszi#xli#hmvi#erh#yrwywxemrefpi#

gsrhmxmsrw#mr#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1###

#

Xli#jspps{mrk#evi#nywx#wsqi#sj#xli#gvmxmgep#wgmirxmjmg#ewwiwwqirxw#xlex#evi#qmwwmrk#jvsq#xli#HIMW1##Xliwi#

ewwiwwqirxw#evi#iwwirxmep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#epxivrexmziw#figeywi#{mxlsyx#xliq#mx#mw#

rsx#tswwmfpi#xs#ewwiww#xli#mqtegxw#sj#epxivrexmzi#{exiv#gsrxvsp#qerekiqirx#vikmqiw#sr#xli#Etepeglmgspe#

Vmziv/#jpsshtpemr/#erh#fe}#erh#xli#qer}#tperx#erh#ermqep#wtigmiw#xlex#vip}#sr#xlswi#viwsyvgiw1##Mx#mw#epws#

rsx#tswwmfpi#xs#mhirxmj}#piww#heqekmrk#epxivrexmziw/#sv#epxivrexmziw#xlex#{syph#mqtvszi#xli#liepxl#sj#

xliwi#zmxep#viwsyvgiw1##

#

+4, Xli#HIMW#jempw#xs#hixivqmri#xli#eqsyrx/#xmqmrk/#erh#zevmefmpmx}#sj#jps{w#riihih#xs#

qemrxemr#e#liepxl}#erh#zmfverx#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1=8##Yrhivwxerhmrk#

xli#jps{w#riihih#xs#qemrxemr#e#liepxl}#w}wxiq#mw#jyrheqirxep#xs#ewwiwwmrk#xli#ehzivwi#

mqtegxw#sj#epxivrexmzi#jps{#vikmqiw/#erh#jsv#hizipstmrk#epxivrexmzi#jps{#vikmqiw#xlex#

{syph#viwypx#mr#qiermrkjyp#mqtvsziqirxw#xs#xli#liepxl#sj#xli#w}wxiq1###

#

=7#73#G1J1V1#«#48351551##
=8#Xlmw#{syph#mrgpyhi#mhirxmj}mrk#xli#riihih#qmrmqyq#jps{w/#fyx#qmrmqyq#jps{w#gerrsx#�#erh#hs#rsx#�#irwyvi#e#

liepxl}#erh#zmfverx#w}wxiq1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#67#

###########################################################

AB

Response to ACF234 – National Wildlife Federation

AB. Additional studies and research on the Apalachicola Bay are beyond the scope of this Master WCM update

process. Focused efforts directly related to assessing the effects of water management activities in the basin on

the Apalachicola River and Bay were conducted as part of the coordination for the Master WCM update

between USACE, Mobile District and the USFWS under the Fish and Wildlife Coordination Act. The results of

these activities have been incorporated into the final EIS.

ACF234
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+5, Xli#HIMW#jempw#xs#qiermrkjypp}#izepyexi#xli#hitxl#erh#i|xirx#sj#mryrhexmsr#sj#xli#

Etepeglmgspe#Vmziv#jpsshtpemr#yrhiv#zevmsyw#jps{#vikmqiw1##Xlmw#mrjsvqexmsr#mw#�e#gvmxmgep#

gsqtsrirx#sj#xli#epxivrexmziw#erep}wmw�#figeywi#xli#hitxl#erh#i|xirx#sj#mryrhexmsr#mw#xli#

hvmzmrk#jegxsv#mr#wygl#xlmrkw#ew#jpsshtpemr#{ixperh#l}hvspsk}?#jpsshtpemr#tperx#wtigmiw#

hmzivwmx}?#jmwl#erh#{mphpmji#eggiww#xs#xli#jpsshtpemr?#erh#wte{rmrk/#vievmrk/#jiihmrk#erh#

viwxmrk#g}gpiw1=9##Ywi#sj#PMHEV#+Pmklx#Hixigxmsr#erh#Verkmrk,#hexe#{syph#kviexp}#mqtvszi#

xli#jpsshtpemr#erep}wiw/#mrgpyhmrk#f}#epps{mrk#uyerxmjmgexmsr#sj#jpsshtpemr#egvieki#

gsrrigxih#xs#xli#vmziv#ex#e#verki#sj#jps{#pizipw1##PMHEV#hexe#mw#ezempefpi#jvsq#xli#Wxexi#sj#

Jpsvmhe/#fyx#xli#Gsvtw#hmh#rsx#yxmpm~i#xlex#hexe1=;#####

#

+6, Xli#HIMW#jempw#xs#mhirxmj}#wtigmjmg#tperx#wtigmiw/#erh#jempw#xs#mhirxmj}#e#lswx#sj#wtigmjmg#jmwl/=<#

eqtlmfmerw/#vitxmpiw/#fmvhw/#erh#sxliv#{mphpmji#wtigmiw#xlex#yxmpm~i#xli#Etepeglmgspe#Vmziv/#

jpsshtpemr/#erh#fe}#xlex#gsyph#fi#ejjigxih#f}#xli#tvstswih#glerkiw#xs#xli#l}hvspskmgep#

vikmqi1##Rsxefp}/#xli#HIMW#jempw#xs#mhirxmj}/#pix#epsri#ewwiww#xli#mqtegxw#xs/#izir#xlswi#jmwl#

wtigmiw#xlex#vip}#sr#eggiww#xs/#erh#mryrhexmsr#sj/#xli#jpsshtpemr#xs#wte{r1##[mxlsyx#

mhirxmj}mrk#wtigmjmg#wtigmiw/#mx#mw#rsx#tswwmfpi#xs#hixivqmri#{lixliv#wikqirxw#sj#xlimv#

pmjig}gpiw#evi#jps{0hitirhirx#erh#gsyph#fi#ejjigxih#f}#epxivrexmzi#jps{#vikmqiw1#

#

+7, Xli#HIMW#jempw#xs#ewwiww#ls{#xli#zevmsyw#tlewiw#mr#xli#pmjig}gpiw#sj#xli#qer}#wtigmiw#xlex#

yxmpm~i#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}#{syph#fi#ejjigxih#f}#jps{#glerkiw#

tvstswih#mr#xli#zevmsyw#epxivrexmziw1##Ew#xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#lew#ehzmwih#xli#

Gsvtw/#�jps{#mw#e#qewxiv#zevmefpi#mr#jpyzmep#w}wxiqw�#erh#�xli#igspsk}#sj#jmwl#erh#{mphpmji#mw#

gpswip}#pmroih#xs#xli#jps{#vikmqiw#mr#{lmgl#xli}#izspzih1�==##Ew#e#viwypx/#xli#Wivzmgi#lew#

ehzmwih#xli#Gsvtw#xlex#xli#HIMW#wlsyph#psso#ex#�_watigmjmg#jps{#wxexmwxmgw#erh#wtigmiw0

wtigmjmg#jps{0igspsk}#vipexmsrwlmtw#+ew#ezempefpi,#xlex#evi#mqtsvxerx#xs#rexyvep#viwsyvgi#

wywxemrefmpmx}/#ew#{ipp#ew#xli#EGJ#Vmzivmri#Gsqqyrmx}#Lefmxex#Ewwiwwqirx#erh#Viwxsvexmsr#

Gsrgitx#+VGLEVG,#wxyh}#+Jviiqer#ix#ep1#4==;,1�433###

#

+8, Xli#HIMW#jempw#xs#qiermrkjypp}#ewwiww#mqtegxw#xs#wtigmiw#pmwxih#yrhiv#xli#Jihivep#

Irherkivih#Wtigmiw#Egx#sv#xs#lefmxex#hiwmkrexih#ew#gvmxmgep#lefmxex#yrhiv#xli#Jihivep#

Irherkivih#Wtigmiw#Egx1##Xli#HIMW#epws#jempw#xs#ewwiww#xli#mqtpmgexmsrw#sj#epxivrexmzi#jps{#

vikmqiw#sr#vigsziv}#sj#xliwi#wtigmiw1##[lmpi#xli#HIMW#wxexiw#xlex#e#Fmspskmgep#Ewwiwwqirx#

{mpp#fi#tvitevih#mr#xli#jyxyvi/#ew#e#qexxiv#sj#pe{#xli#mqtegxw#sr#pmwxih#wtigmiw#erh#gvmxmgep#

lefmxex#qywx#epws#fi#mrgpyhih#mr#xli#HIMW1##Wii#Wigxmsr#M#sj#xliwi#gsqqirxw1##

#

+9, Xli#HIMW#jempw#xs#ewwiww#{lixliv/#erh#ex#{lex#tsmrx/#ehhmxmsrep#wmkrmjmgerx#glerkiw#mr#xli#

jps{#vikmqi#gsyph#geywi#wmkrmjmgerx#higpmriw#mr#wtigmiw#efyrhergi/#vihygih#evie#sj#

sggyterg}/#erh#tsxirxmep#i|xmvtexmsr#jvsq#xli#vikmsr#sj#mrjpyirgi1##Xlmw#mrjsvqexmsr#mw#

=9#5343#Tperrmrk#Emh#Pixxiv#ex#44/#45/#49/#HIMW#Ettirhm|#N#+�Ewwiwwmrk#xli#i|xirx#sj#jpsshtpemr#mryrhexmsr#{mpp#fi#e#

gvmxmgep#gsqtsrirx#sj#xli#epxivrexmziw#erep}wmw#ewwiwwqirx1�,###
=;#5348#Hvejx#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#Vitsvx#ex#4;?#5343#Tperrmrk#Emh#Pixxiv#ex#49#+fsxl#mrgpyhih#mr#HIMW#

Ettirhm|#N,1#
=<#Xli#HIMW#qirxmsrw#iwxyevmri#jmwl/#kypj#wxyvkisr/#tvsxigxih#qywwipw#erh#wlsep#feww1##HIMW#ex#IW0581##Mx#epws#

tvszmhiw#i|eqtpiw#sj#wsqi#sj#xli#zevmsyw#x}tiw#sj#wtigmiw#jsyrh#mr#xli#EGJ#Fewmr1##HIMW#ex#Wigxmsr#5181###
==#5343#Tperrmrk#Emh#Pixxiv/#HIMW#Ettirhm|#N1#
433#Mh1##

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#68#

###########################################################

iwwirxmep#jsv#izepyexmrk#xli#mqtegxw/#mrgpyhmrk#gyqypexmzi#mqtegxw/#sj#epxivrexmzi#jps{#

vikmqiw#kmzir#xli#wmkrmjmgerx#hikvehexmsr#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1###

#

+;, Xli#HIMW#jempw#xs#ewwiww#xli#vspi#sj#jps{/#erh#xli#mqtegxw#sj#epxivrexmzi#jps{#vikmqiw/#sr#

{ixperhw1##Yrhivwxerhmrk#xli#tsxirxmep#mqtegxw#xs#{ixperhw#mw#jyrheqirxep#xs#er}#

irzmvsrqirxep#mqtegx#wxexiqirx/#erh#mw#efwspyxip}#gvygmep#xs#xli#HIMW1#

#

+<, Xli#HIMW#jempw#xs#ewwiww#+sv#izir#qirxmsr,#xli#vspi#sj#jps{/#erh#xli#mqtegxw#sj#epxivrexmzi#

jps{#vikmqiw#sr#tperx#wtigmiw#+mrgpyhmrk#xviiw,#mr#fsxl#{ixperh#erh#rsr0{ixperh#eview1##

Gvmxmgepp}/#xli#HIMW#jempw#xs#ewwiww#xli#vspi#xlex#jps{#glerkiw#lezi#tpe}ih#mr#xli#i|xirwmzi#

hmi0sjj#sj#xviiw#mr#xli#Etepeglmgspe#Vmziv#jpsshtpemr1#434##Yrhivwxerhmrk#xli#tsxirxmep#

mqtegxw#xs#tperxw#erh#xviiw/#mrgpyhmrk#{ixperh#tperx#wtigmiw/#mw#jyrheqirxep#xs#er}#

irzmvsrqirxep#mqtegx#wxexiqirx/#erh#mw#efwspyxip}#gvygmep#xs#xli#HIMW1#

#

+=, Xli#HIMW#jempw#xs#ewwiww#xli#mqtegxw#sj#epxivrexmzi#jps{#vikmqiw#sr#ryxvmirx#g}gpmrk#

fix{iir#xli#Vmziv#erh#mxw#jpsshtpemr1##Ew#xli#HIMW#egors{pihkiw/#�_rayxvmirxw#erh#hixvmxyw#

gevvmih#jvsq#xli#jpsshtpemr#f}#vmziv#jpsshw#gsrxvmfyxi#wmkrmjmgerxp}#xs#xli#vipexmzip}#lmkl#

tvshygxmzmx}#sj#Etepeglmgspe#Fe}1�##HIMW#ex#504=31##Qsvisziv/#xlivi#mw#mqtsvxerx#

hsgyqirxexmsr#xlex#jviwl{exiv#erh#ryxvmirxw#jvsq#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#

fe}#wywxemr#xli#sjjwlsvi#Kypj#igsw}wxiq#xlvsykl#e#tvsgiww#sjxir#vijivvih#xs#ew#xli#�Kviir#

Vmziv�#ijjigx1##Ew#e#viwypx/#yrhivwxerhmrk#xli#mqtegxw#sj#epxivrexmzi#jps{#vikmqiw#sr#

ryxvmirx#g}gpmrk#mw#iwwirxmep#jsv#ewwiwwmrk#mqtegxw1###

#

+43, Xli#HIMW#jempw#xs#ewwiww#xli#mqtegxw#sj#epxivrexmzi#jps{#vikmqiw#{mxlmr#xli#w}wxiq�w#

hmwxvmfyxevmiw/#erh#jempw#xs#ewwiww#xli#wmkrmjmgergi#sj#hmwxvmfyxev}#jps{w#sr#igsw}wxiq#liepxl#

tevxmgypevp}#hyvmrk#tivmshw#sj#hvsyklx1##Xli#mqtegxw#sj#jps{#vikmqiw#hs#rsx#wxst#ex#xli#

qemrwxiqw#sj#xli#Etepeglmgspe#erh#Glexxelssglii#Vmzivw1##Jps{#glerkiw#gsyph#geywi#

wmkrmjmgerx#hmvigx/#mrhmvigx/#erh#gyqypexmzi#mqtegxw#mr#xli#hmwxvmfyxev}#w}wxiqw1##Xliwi#

mqtegxw#qywx#fi#yrhivwxssh#xs#jypp}#ewwiww#mqtegxw1#

#

+44, Xli#HIMW#jempw#xs#ewwiww#xli#ijjigxw#+mrgpyhmrk#gyqypexmzi#ijjigxw,#sj#ps{#jps{#gsrhmxmsrw#sr#

{exiv#xiqtivexyvi#erh#xli#viwypxmrk#ijjigxw#sr#wtigmiw1##Jps{#ger#geywi#wmkrmjmgerx#

glerkiw#mr#{exiv#xiqtivexyvi/#{lmgl#mr#xyvr#ger#geywi#wmkrmjmgerx#mqtegxw#sr#jmwl#erh#

{mphpmji1##Xliwi#mqtegxw#qywx#fi#yrhivwxssh#xs#jypp}#ewwiww#mqtegxw1#

#

+45, Xli#HIMW#jempw#xs#erep}~i#xli#mqtegxw#sj#jps{#glerkiw#sr#wepmrmx}#mr#xli#Etepeglmgspe#Fe}#

erh#iwxyev}#hiwtmxi#egors{pihkmrk#xlex#vmziv#jps{#hixivqmriw#wepmrmx}#gsrgirxvexmsrw#mr#

xli#iwxyev}1##Wii#HIMW#ex#50539#+�Vmziv#jps{#mw#xli#tvmqev}#hixivqmrerx#sj#wepmrmx}#

gsrgirxvexmsrw#mr#xli#iwxyev}#1#1#1#1#Wepmrmx}#mw#sri#sj#xli#qensv#pmqmxmrk#jegxsvw#mr#s}wxiv#

tvshygxmsr1##Tvspsrkih#lmkl#wepmrmxmiw#hyi#xs#hvsyklx#sv#sxliv#jegxsvw#ejjigx#jviwl{exiv#

jps{#erh#epps{#jsv#mrgviewih#_s}wxiva#tvihexmsr#1#1#1#erh#higviewih#jssh#ezempefmpmx}1�,##

Xlivi#mw#rs#pikmxmqexi#vexmsrepi#jsv#i|gpyhmrk#er#i|eqmrexmsr#sj#xli#mqtegxw#sr#wepmrmx}#

jvsq#xli#HIMW/#erh#xlmw#mrjsvqexmsr#mw#iwwirxmep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#

epxivrexmziw1#

#

434#Hevwx/#Q1V1/#Pmklx/#L1Q1/#533</#Hvmiv#Jsviwx#Gsqtswmxmsr#Ewwsgmexih#{mxl#L}hvspskmg#Glerki#mr#xli#Etepeglmgspe#

Vmziv#Jpsshtpemr/#Jpsvmhe>#Y1W1#Kispskmgep#Wyvzi}#Wgmirxmjmg#Mrziwxmkexmsrw#Vitsvx#533<08395/#<4#t1/#tpyw#45#ettw1##

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#69#

###########################################################
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+46, Xli#HIMW#jempw#xs#ewwiww#xli#mqtegxw#sj#qshmjmih#jps{#vikmqiw#sr#iwxyevmri#tvshygxmzmx}/#

mrgpyhmrk/#fyx#rsx#pmqmxih#xs/#s}wxiv#tvshygxmzmx}1##Mr#pmklx#sj#xli#mqtsvxergi#sj#xli#

Etepeglmgspe#Fe}#xs#xli#vikmsrep#erh#wxexi#igsrsq}/#mx#mw#gvmxmgep#xs#yrhivwxerh#ls{#jps{#

glerkiw#{mpp#ejjigx#tvshygxmzmx}#mr#xli#iwxyev}1##

#

+47, Xli#HIMW#jempw#xs#ewwiww#xli#mqtegxw#sj#qshmjmih#jps{#vikmqiw#sr#qevmri#wtigmiw#erh#xlimv#

lefmxexw1##Jviwl{exiv#erh#ryxvmirxw#jvsq#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}#

wywxemr#xli#sjjwlsvi#Kypj#igsw}wxiq#xlvsykl#e#tvsgiww#sjxir#vijivvih#xs#ew#xli#�Kviir#

Vmziv�#ijjigx1##Wepmrmx}#pizipw#xlex#gsyph#ejjigx#xliwi#wtigmiw#evi#epws#ejjigxih#f}#jps{1##Ew#

hmwgywwih#efszi/#xlmw#mrjsvqexmsr#mw#iwwirxmep#jsv#ewwiwwmrk#xli#mqtegxw#sj#epxivrexmzi#jps{#

vikmqiw1#

#

+48, Xli#HIMW#jempw#xs#ewwiww#xli#ehhmxmzi#+m1i1/#gyqypexmzi,#ijjigxw#sj#gpmqexi#glerki#sr#xli#

epxivrexmziw#izepyexih#mr#xli#HIMW1##Jsv#i|eqtpi/#xli#HIMW#jempw#xs#izepyexi#xli#mqtegxw#sj#

gpmqexi#glerki#sr#ryxvmirx#g}gpiw#xlex#evi#gvmxmgep#xs#xli#liepxl#sj#xli#wtigmiw#xlex#yxmpm~i#

xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##Xli#vihygxmsr#mr#xli#eviep#i|xirx#sj#jpsshtpemr#

mryrhexmsr#hyi#xs#xli#Gsvtw�#gyvvirx#qerekiqirx#sj#xli#EGJ#lew#epvieh}#pih#xs#wmkrmjmgerx#

vihygxmsr#mr#vigvymxqirx#mr#xli#Etepeglmgspe#Vmziv#jsviwx#gerst}1##Izir#wqepp#ehhmxmsrep#

glerkiw#gsyph#pieh#xs#qiewyvefpi#rikexmzi#glerkiw#mr#xli#vmziv#igsw}wxiq1##

Yrhivwxerhmrk#xli#gyqypexmzi#ijjigxw#sj#gpmqexi#glerki#mw#jyrheqirxep#xs#e#pikepp}#

wyjjmgmirx#IMW#erh#jsv#yrhivwxerhmrk#xli#jypp#mqtsvx#sj#epxivrexmzi#qerekiqirx#vikmqiw1#

�Xskixliv/#vikmsrep#gpmqexi#glerki#erh#psgep#{exiv#qerekiqirx#tvegxmgiw#lezi#xli#

tsxirxmep#xs#tivqerirxp}#epxiv#xli#gsqtswmxmsr#erh#jyrgxmsrmrk#sj#qer}#vmziv#igsw}wxiqw#

1#1#1#1�435###

#

+49, Xli#HIMW#jempw#xs#izepyexi#xli#gyqypexmzi#ijjigxw#sj#ehhmrk#ehhmxmsrep#}ievw#sj#qer0qehi#

hvsyklx#xs#xli#EGJ#w}wxiq/#er#syxgsqi#xlex#{syph#fi#gviexih#f}#xli#TEE1##Xli#TEE#

{syph#epqswx#xvmtpi#xli#eqsyrx#sj#xmqi#xli#w}wxiq#mw#mr#hvsyklx#stivexmsrw#erh#{syph#

xvmkkiv#hvsyklx#stivexmsrw#55#xmqiw/#ew#gsqtevih#xs#nywx#6#xmqiw#yrhiv#xli#REE#+e#966#

tivgirx#mrgviewi,1##Wmrgi#jps{#mw#xli#qewxiv#zevmefpi#jsv#jpyzmep#w}wxiqw#erh#l}hvspsk}#mw#

xli#qewxiv#zevmefpi#jsv#{ixperh#w}wxiqw#+mrgpyhmrk#jpsshtpemr#{ixperhw,/#yrhivwxerhmrk#

xli#gyqypexmzi#mqtegxw#sj#xliwi#ehhmxmsrep#hvsyklx#stivexmsrw#mw#jyrheqirxep#xs#qeomrk#e#

viewsrih#glsmgi#eqsrk#epxivrexmziw1###

#

+4;, Xli#HIMW#jempw#xs#ewwiww#xli#tsmrx#ex#{lmgl#vitiexih/#i|xirhih/#erh2sv#ehhmxmsrep#ps{#

jps{w#{syph#tywl#xli#Etepeglmgspe#w}wxiq#xs#mxw#xmttmrk#tsmrx#�#xli#tsmrx#ex#{lmgl#mx#{syph#

fi#hmjjmgypx#sv#mqtswwmfpi#jsv#xli#Vmziv/#jpsshtpemr/#erh2sv#fe}#xs#vigsziv#jvsq#xli#gyvvirx#

hikvehih#wxexi1##Ew#rsxih#efszi/#jps{#mw#xli#qewxiv#zevmefpi#jsv#jpyzmep#w}wxiqw#erh#

l}hvspsk}#mw#xli#qewxiv#zevmefpi#jsv#{ixperh#w}wxiqw#+mrgpyhmrk#jpsshtpemr#{ixperhw,1##Ew#e#

viwypx/#yrhivwxerhmrk#xli#psrk#xivq#mqtpmgexmsrw#sj#vitiexih/#i|xirhih/#erh2sv#ehhmxmsrep#

ps{#jps{w#mw#jyrheqirxep#xs#qeomrk#e#viewsrih#glsmgi#eqsrk#epxivrexmziw1###

#

+4<, Xli#HIMW#jempw#xs#ewwiww#jyxyvi#{exiv#hiqerhw#hs{rwxvieq#sj#Experxe#mrgpyhmrk#

ekvmgypxyvep#{mxlhve{epw#izir#xlsykl#e#wxexih#sfnigxmzi#sj#xli#HIMW#mw#xs#�eggyvexip}#

435#L1W1#Kepfvemxl/#H1I1#Wtssriv/#G1G1#Zeykl/#W}rivkmwxmg#ijjigxw#sj#vikmsrep#gpmqexi#texxivrw#erh#psgep#{exiv#

qerekiqirx#sr#jviwl{exiv#qywwip#gsqqyrmxmiw/#Fmspskmgep#Gsrwivzexmsr#476#+5343,#44;8�44<6#+ezempefpi#ex#

lxxt>22zqtmrgip1sy1ihy2hs{rpseh2tyfpmgexmsrw2KepfvemxlixepFG431thj,1###

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#6;#

###########################################################

ewwiww#gyvvirx#erh#jyxyvi#{exiv#hiqerhw1�##Xli#HIMW#epws#jempw#xs#izepyexi#xli#efmpmx}#xs#

vihygi#{exiv#wyttp}#riihw#xlvsykl#{exiv#gsrwivzexmsr#qiewyviw1##[mxlsyx#

yrhivwxerhmrk#xli#jypp#wymxi#sj#{exiv#hiqerhw#erh#ezempefpi#gsrwivzexmsr#qiewyviw/#mx#mw#

rsx#tswwmfpi#xs#ewwiww#xli#mqtegxw#sj#zevmsyw#epxivrexmziw#sv#hizipst#ettvstvmexi#

epxivrexmziw1##

#

+4=, Xli#HIMW#jempw#xs#ewwiww#xli#egxyep#zspyqi#sj#jpssh#wxsveki#riihih#xs#tvsxigx#hs{rwxvieq#

tvstivxmiw/#erh#jempw#xs#ewwiww#{lixliv#sxliv#jpssh#heqeki#vihygxmsr#ijjsvxw#lezi#vihygih#

+sv#gsyph#vihygi,#xli#eqsyrx#sj#jpssh#wxsveki#viuymvih#mr#xli#EGJ#viwivzsmvw1##[mxlsyx#xlmw#

mrjsvqexmsr#mx#mw#rsx#tswwmfpi#xs#gsrwmhiv#glerkiw#xs#jpssh#wxsveki#sv#xs#ewwiww#e#jypp#verki#

sj#viewsrefpi#epxivrexmziw1#

#

+53, Xli#HIMW#jempw#xs#izepyexi#xli#ywi#sj#e#hvsyklx#mrhmgexsv#mrhi|/#viep0xmqi#{iexliv#

jsvigewxw/#sv#wexippmxi#mqekiv}#xs#mqtvszi#{exiv#qerekiqirx#higmwmsrw1##Xliwi#xsspw#gsyph#

tvszmhi#mqtsvxerx#jpi|mfmpmx}#erh2sv#xvyi#ehetxmzi#qerekiqirx#vikmqiw#xlex#wlsyph#fi#

erep}~ih1##

#

+54, Xli#HIMW#jempw#xs#ewwiww#xli#ijjigxw#sj#qshmjmih#jps{#vikmqiw#sr#xli#gsqqivgmep#jmwlmrk/#

vigviexmsrep#jmwlmrk/#erh#igsxsyvmwq#mrhywxvmiw#xlex#vip}#sr#e#liepxl}#Etepeglmgspe#Vmziv/#

jpsshtpemr/#erh#fe}1##Xli#gsqqivgmep#erh#vigviexmsrep#jmwlmrk#mrhywxvmiw#xlex#vip}#sr#e#

liepxl}#Etepeglmgspe#Vmziv#erh#Fe}#gsrxvmfyxi#epqswx#'733#qmppmsr#xs#xli#vikmsrep#

igsrsq}#erh#hmvigxp}#wyttsvx#<8#tivgirx#sj#xli#psgep#tstypexmsr1##Wyjjmgmirx#jviwl{exiv#

jps{w#evi#iwwirxmep#jsv#qemrxemrmrk#xli#wepmrmx}#vikmqiw#riihih#xs#wywxemr#qer}#

gsqqivgmepp}#zmefpi#jmwlivmiw/#mrgpyhmrk#s}wxiv#levziwxmrk#jvsq#xli#Etepeglmgspe#Fe}#{lmgl#

tvszmhiw#=3#tivgirx#sj#Jpsvmhe�w#s}wxivw#erh#sziv#46#tivgirx#sj#xli#xsxep#s}wxiv#tvshygxmsr#

mr#xli#Yrmxih#Wxexiw1##Yrhivwxerhmrk#xli#ijjigxw#sj#epxivrexmziw#sr#xliwi#mrhywxvmiw#mw#

iwwirxmep#jsv#qeomrk#e#viewsrih#glsmgi#eqsrk#epxivrexmziw1##

#

+55, Xli#HIMW#jempw#xs#ewwiww#xli#uyepmx}/#uyerxmx}/#erh#zepyi#sj#igsw}wxiq#wivzmgiw#xlex#{syph#

fi#ehzivwip}#ejjigxih#f}#qshmjmih#jps{#vikmqiw1##Xli#Etepeglmgspe#Vmziv#erh#Fe}#tvszmhi#

er#iwxmqexih#'8#fmppmsr#mr#jvii#igsw}wxiq#wivzmgiw/#mrgpyhmrk#gpier#{exiv/#jpssh#tvsxigxmsr/#

erh#jmwl#erh#{mphpmji#lefmxex1##Yrhivwxerhmrk#xli#mqtegxw#xs#xliwi#wivzmgiw#mw#gvmxmgep#jsv#

ewwiwwmrk#xli#xvyi#mqtegxw#sj#epxivrexmziw1###

#

Xli#mqtsvxergi#sj#qer}#sj#xliwi#mrziwxmkexmsrw#mw#epws#hmwgywwih#xlvsyklsyx#Wigxmsr#M#sj#xliwi#

gsqqirxw1##

#

Xli#HIMW#epws#jempw#xs#ehhviww#xli#qer}#wmkrmjmgerx#gsrgivrw#vemwih#f}#xli#Mrhitirhirx#I|xivrep#Tiiv#

Vizmi{#terip#+MITV#Terip,1##Ew#rsxih#efszi#{lir#wgmirxmwxw#hmwekvii#{mxl#tswwmfpi#ehzivwi#

irzmvsrqirxep#mqtegxw#xli#IMW#qywx#mrjsvq#higmwmsr0qeoivw#erh#xli#tyfpmg#efsyx#xlswi#stmrmsrw1##Er#

IMW#xlex#jempw#xs#egors{pihki#xli#stmrmsrw#liph#f}#{ipp0viwtigxih#wgmirxmwxw#gsrgivrmrk#xli#vmwow#sj#e#

tvstswih#egxmsr#mw#�jexepp}#hijmgmirx1�436##Mx#mw#rsx#wyjjmgmirx#xs#mrgpyhi#xli#wxexiqirxw#sj#MITV#Terip#mr#er#

Ettirhm|#sv#wsqi#sxliv#hsgyqirx/#xli#i|tivx#gsqqirxw#qywx#fi#mrgpyhih#erh#ettvstvmexip}#

viwtsrhih#xs#mr#fsh}#sj#xli#HIMW1437#

#

436#Jvmirhw#sj#xli#Ievxl#z1#Lepp/#9=6#J1#Wytt1#=37/#=67#+[1H1#[ewl1#4=<<,+gmxexmsrw#sqmxxih,1#
437#Mh1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#6<#

###########################################################
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N2 Ymj$IJNX$Uwtktzsiq~$Zsijwxyfyjx$Fi{jwxj$Nrufhyx$
#

Xli#HIMW#tvsjsyrhp}#yrhivwxexiw#xli#ehzivwi#mqtegxw#sj#xli#TEE/#erh#iegl#sj#xli#sxliv#epxivrexmziw#

ewwiwwih#mr#xli#HIMW1##Ex#xli#qswx#fewmg#pizip/#xli#HIMW#jempw#xs#gsrwmhiv#�#sv#izepyexi#mqtegxw#xs#�#xli#

Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}#xlvsykl#xli#tvstiv#pirw#sj#xliwi#viwsyvgiw#jsvqmrk#er#

mri|xvmgefp}#mrxivgsrrigxih#igsw}wxiq1##Xli#HIMW#epws#jyrheqirxepp}#jempw#xs#gsrwmhiv#�#sv#izepyexi#

mqtegxw#xs#�#xli#Etepeglmgspe#erh#Glexxelssglii#Vmzivw#ew#vmziv#w}wxiqw1##Mrwxieh/#xli#pmqmxih#erep}wmw#mr#

xli#HIMW#jsgywiw#tvmqevmp}#sr#mqtegxw#xs#ytwxvieq#viwivzsmvw#sv#xs#mrhmzmhyep#wtigmiw#mr#e#tevxmgypev#

psgexmsr1#

#

E#qiermrkjyp#mqtegxw#erep}wmw#jsv#xli#EGJ#w}wxiq#qywx#fikmr#{mxl#er#yrhivwxerhmrk#sj#xli#eqsyrx/#

xmqmrk/#erh#zevmefmpmx}#sj#jps{w#riihih#xs#qemrxemr#e#liepxl}#erh#zmfverx#Etepeglmgspe#Vmziv/#jpsshtpemr/#

erh#fe}1438##Yrhivwxerhmrk#xli#jps{w#riihih#xs#qemrxemr#e#liepxl}#w}wxiq#mw#jyrheqirxep#xs#ewwiwwmrk#

xli#ehzivwi#mqtegxw#sj#epxivrexmzi#jps{#vikmqiw/#erh#jsv#hizipstmrk#epxivrexmzi#jps{#vikmqiw#xlex#{syph#

viwypx#mr#qiermrkjyp#mqtvsziqirxw#xs#xli#liepxl#sj#xli#w}wxiq1###

#

Jps{#hixivqmriw#xli#liepxl#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}#erh#xli#wtigmiw#xlex#vip}#sr#

xlswi#viwsyvgiw1##Ew#xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#lew#ehzmwih#xli#Gsvtw/#�jps{#mw#e#qewxiv#zevmefpi#mr#

jpyzmep#w}wxiqw�#erh#�xli#igspsk}#sj#jmwl#erh#{mphpmji#mw#gpswip}#pmroih#xs#xli#jps{#vikmqiw#mr#{lmgl#xli}#

izspzih1�439##Jsv#i|eqtpi/#jps{#mw#xli#qewxiv#zevmefpi#mr#xli#xmqmrk/#hitxl/#erh#i|xirx#sj#mryrhexmsr#sj#

xli#Etepeglmgspe#Jpsshtpemr#erh#xlmw#mr#xyvr#mw#xli#hvmzmrk#jegxsv#mr#wygl#xlmrkw#ew#jpsshtpemr#{ixperh#

l}hvspsk}?#jpsshtpemr#tperx#wtigmiw#hmzivwmx}?#jmwl#erh#{mphpmji#eggiww#xs#xli#jpsshtpemr?#erh#wte{rmrk/#

vievmrk/#jiihmrk#erh#viwxmrk#g}gpiw143;##�L}hvspsk}#mw#tvsfefp}#xli#wmrkpi#qswx#mqtsvxerx#hixivqmrerx#sj#

xli#iwxefpmwlqirx#erh#qemrxirergi#sj#wtigmjmg#x}tiw#sj#{ixperhw#erh#{ixperh#tvsgiwwiw1�43<###

#

Ew#xli#HIMW#vigskrm~iw#vmziv#jps{#mw#epws#�xli#tvmqev}#hixivqmrerx#sj#wepmrmx}#gsrgirxvexmsrw#mr#xli#

iwxyev}�#erh#wepmrmx}#mw#�sri#sj#xli#qensv#pmqmxmrk#jegxsvw#mr#s}wxiv#tvshygxmsr1�##HIMW#ex#505391##Erh#vmziv#

jps{#erh#e#liepxl}#jpsshtpemr#hvmzi#xli#i|tsvx#sj#gvmxmgepp}#mqtsvxerx#ryxvmirxw#xs#xli#Etepeglmgspe#Fe}#

erh#iewxivr#Kypj#sj#Qi|mgs1#

#

Mr#gsqtevmrk#erh#erep}~mrk#tsxirxmep#epxivrexmziw/#xli#HIMW#qywx#i|eqmri/#eqsrk#sxliv#xlmrkw/#xli#

hmvigx/#mrhmvigx/#erh#gyqypexmzi#irzmvsrqirxep#mqtegxw#sj#xli#jps{#vikmqiw#mr#xli#hmjjivirx#epxivrexmziw/#

xli#gsrwivzexmsr#tsxirxmep#sj#xlswi#epxivrexmziw/#erh#xli#qierw#xs#qmxmkexi#ehzivwi#irzmvsrqirxep#

mqtegxw1##73#G1J1V1#«#48351491##E#vsfywx#erep}wmw#sj#tvsnigx#mqtegxw#mw#iwwirxmep#jsv#hixivqmrmrk#{lixliv#

piww#irzmvsrqirxepp}#heqekmrk#epxivrexmziw#evi#ezempefpi1##

#

Hmvigx#mqtegxw#evi#geywih#f}#xli#egxmsr#erh#sggyv#ex#xli#weqi#xmqi#erh#tpegi#ew#xli#egxmsr1##Mrhmvigx#

mqtegxw#evi#epws#geywih#f}#xli#egxmsr/#fyx#evi#pexiv#mr#xmqi#sv#jevxliv#viqszih#jvsq#xli#psgexmsr#sj#xli#

egxmsr1##73#G1J1V1#«#483<1<1##Gyqypexmzi#mqtegxw#evi>###

#

438#Xlmw#{syph#mrgpyhi#mhirxmj}mrk#xli#riihih#qmrmqyq#jps{w/#fyx#qmrmqyq#jps{w#gerrsx#�#erh#hs#rsx#�#irwyvi#e#

liepxl}#erh#zmfverx#w}wxiq1#
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###########################################################

AC

AD

Response to ACF234 – National Wildlife Federation

AC. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. The environmental effects of the PAA on the

Apalachicola River and Bay compared to the NAA (current reservoir operations) are considered in the EIS. The

analysis in the EIS demonstrates that the PAA would result in little to no change in flow and water quality

conditions in the Apalachicola River and Bay and, consequently, that there would be little to no effect on

biological and other resources in the river and bay. In addition to its own modeling and analysis, USACE also

addressed and considered all information and data provided by commenters. USACE consulted on the PAA and

the results are presented in appendix J of the final EIS. In the biological opinion the USFWS concluded that

effects to estuarine invertebrate production are insignificant because the PAA provides slightly beneficial effects

from increasing the number of freshwater pulses and increasing the number of days greater than or equal to

16,200 cfs in the winter. USFWS also anticipate only minor changes in salinity regimes and estuarine habitat due

to the WCM.

AD. Direct, indirect, and cumulative impacts are addressed in section 6 of the EIS. A 73-year period of record was

used to evaluate the impacts of the various alternatives. Additionally, USACE regulations require that the WCMs

be reviewed every 5 years to determine if more updates are necessary.
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###########################################################

AE

AF

Response to ACF234 – National Wildlife Federation

AE. Additional studies and research on the Apalachicola Bay are beyond the scope of this Master WCM update

process. Focused efforts directly related to assessing the effects of water management activities in the basin on

the Apalachicola River and Bay were conducted as part of the coordination for the Master WCM update

between USACE, Mobile District and the USFWS under the Fish and Wildlife Coordination Act. The results of

these activities have been incorporated into the final EIS.

AF. Section 2 of the EIS characterizes a number of the species in the basin, including those found in the Apalachicola

River. The fish and wildlife impact assessments provided in the EIS address riverine and floodplain habitats.

Impacts to those habitats, if any, provide insight into the species that make use of the habitats.
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###########################################################

Response to ACF234 – National Wildlife Federation
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w}wxiq1##Ew#vigskrm~ih#mr#xli#HIMW/#xli#�Etepeglmgspe#Vmziv#jpsshtpemr#mw#e#zewx#{ixperh#w}wxiq#sj#

fsxxsqperh#levh{ssh#jsviwxw#erh#xytips#g}tviww#w{eqtw/#xli#pevkiwx#jpsshtpemr#jsviwx#mr#Jpsvmhe1#1#1#1#

Xli#jpsshtpemr#jsviwx#sj#xli#Etepeglmgspe#Vmziv#mw#Jpsvmhe�w#pevkiwx/#erh#mx#lew#psrk#fiir#vigskrm~ih#jsv#mxw#

xvii#wtigmiw#vmglriww1�##HIMW#ex#504<=1##Xli#jpsshtpemr#wyttsvxw#ex#piewx#7;#hmjjivirx#xvii#wtigmiw#+HIMW#ex#

44;#[mppmeq#N1#Qmxwgl#erh#Neqiw#K1#Kswwipmro/#[ixperhw#+5rh#ih1,#+4==6,#ex#9;09<1#
44<#Mh1#ex#9<1#
44=#Mh1#ex#9<#+iqtlewmw#ehhih,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#75#

###########################################################

AG

Response to ACF234 – National Wildlife Federation

AG. USACE used metrics defined by the USFWS to determine the extent of inundation of the Apalachicola River

floodplain. The impacts are discussed in 6.4.3.1.4 of the EIS. Flood inundation assessment concerns are

addressed in appendix J of the EIS.
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504<=,#erh#mw#�sri#sj#xli#qswx#tvshygxmzi#jpsshtpemr#jsviwxw#jsyrh#mr#{evq/#xiqtivexi#vikmsrw#+Iphiv#

erh#Gemvrw#4=<5,1�##HIMW#ex#504<=1#

#

Xli#Etepeglmgspe#jpsshtpemr#{ixperhw#evi#mqqirwip}#mqtsvxerx#xs#jmwl#erh#{mphpmji#wtigmiw1##Jsv#i|eqtpi/#

�ex#piewx#<3#tivgirx#sj#Etepeglmgspe#Vmziv#jmwl#wtigmiw#ywi#jpsshtpemr#lefmxexw/#iwtigmepp}#jsv#wte{rmrk#

erh#jsvekmrk1�##HIMW#ex#504=3#+gmxmrk#Pmklx#ix#ep1#4==8,1#�Ryxvmirxw#erh#hixvmxyw#gevvmih#jvsq#xli#jpsshtpemr#

f}#vmziv#jpsshw#gsrxvmfyxi#wmkrmjmgerxp}#xs#xli#vipexmzip}#lmkl#tvshygxmzmx}#sj#Etepeglmgspe#Fe}1�##HIMW#ex#50

4=31#

#

Glerkiw#xs#xli#jpsshtpemr#{ixperh#l}hvspsk}#lezi#epvieh}#geywih#wmkrmjmgerx#mqtegxw1##�Xli#YWKW#jsyrh#

xlex#xli#tviwirx0he}#jsviwx#gsqtswmxmsr#epsrk#xli#vmziv#lew#wlmjxih#xs{evh#hvmiv#gsrhmxmsrw#gsqtevih#xs#

hexe#gsppigxih#mr#xli#4=;3w#+Hevwx#erh#Pmklx#533<,1�##HIMW#ex#504=31##Xlex#weqi#Hevwx#erh#Pmklx#vitsvx#

tvszmhiw#mqtsvxerx#mrjsvqexmsr#sr#xli#qekrmxyhi#sj#xlswi#glerkiw#gviexih#f}#xliwi#hvmiv#gsrhmxmsrw#

+xlmw#mrjsvqexmsr#{ew#mri|tpmgefp}#i|gpyhih#jvsq#xli#HIMW,>#

#

�Xli#hirwmx}#sj#xviiw#mr#w{eqtw#wmkrmjmgerxp}#higviewih#f}#6;#tivgirx#jvsq#4=;9#xs#53371##Sj#

xli#iwxmqexih#716#qmppmsr#+4;#tivgirx,#ji{iv#xviiw#xlex#i|mwxih#mr#xli#rsrxmhep#jpsshtpemr#mr#5337#

xler#mr#4=;9/#616#qmppmsr#xviiw#fipsrkih#xs#jsyv#w{eqt#wtigmiw>##tstewl/#Skiiglii#xytips/#

{exiv#xytips/#erh#feph#g}tviww1##[exiv#xytips/#xli#qswx#mqtsvxerx#xvii#mr#xli#rsrxmhep#

jpsshtpemr#mr#xivqw#sj#fewep#evie#erh#hirwmx}/#lew#higpmrih#mr#ryqfiv#sj#xviiw#f}#rievp}#53#

tivgirx#wmrgi#4=;91##Skiiglii#xytips/#xli#wtigmiw#zepyefpi#xs#xli#xytips#lsri}#mrhywxv}/#lew#

higpmrih#mr#ryqfiv#sj#xviiw#f}#ex#piewx#77#tivgirx1�453#

#

Hiwtmxi#xli#wmkrmjmgergi#sj#xli#{ixperh#viwsyvgiw#mr#xli#EGJ#fewmr#erh#xli#Etepeglmgspe#igsw}wxiq/#xli#

gvmxmgep#mqtsvxergi#sr#gsrrigxmzmx}#fix{iir#xli#Etepeglmgspe#Vmziv#erh#mxw#jpsshtpemr/#xli#wmkrmjmgerx#

pswwiw#sj#jpsshtpemr#{ixperh#xviiw#xlex#lezi#epvieh}#viwypxih#jvsq#l}hvspskmg#glerkiw/#erh#xli#

wmkrmjmgerx#glerkiw#xlex#ger#fi#tvshygih#f}#izir#wpmklx#glerkiw#mr#l}hvspsk}/#xli#HIMW#tvszmhiw#rs#

ewwiwwqirx#sj#mqtegxw#xs#{ixperh#viwsyvgiw1###

#

Xli#irxmvi#�hmwgywwmsr�#sj#mqtegxw#xs#zikixexmsr#+mrgpyhmrk#{ixperh#zikixexmsr,#erh#{mphpmji#�epsrk#xli#

Etepeglmgspe#Vmziv�#gsrwmwxw#sj#xli#jspps{mrk#tevekvetlw#xlex#evi#{lspp}#yrwyttsvxih#�#erh#irxmvip}#

yrwyttsvxefpi#�#f}#er}#hexe#sv#wgmirxmjmg#mrjsvqexmsr>###

#

�91714#Zikixexmsr#erh#[mphpmji#Viwsyvgiw#

Ew#hmwgywwih#mr#wigxmsr#518/#zikixexmsr#viwsyvgiw#mrgpyhi#xli#xivviwxvmep#zikixexmsr#gsqqyrmxmiw#

mr#xli#EGJ#Fewmr/#ew#{ipp#ew#jviwl{exiv#erh#iwxyevmri#{ixperh#gsqqyrmxmiw/#erh#xivviwxvmep#

{mphpmji#viwsyvgiw#mr#xli#EGJ#Fewmr/#{mxl#er#iqtlewmw#sr#xlswi#wtigmiw#ors{r/#sv#pmoip}/#xs#sggyv#

mr#vmtevmer#sv#xivviwxvmep#eview1##Yrhiv#rsvqep#gpmqexmg#erh#{exiv#uyerxmx}#gsrhmxmsrw/#{exiv#

qerekiqirx#stivexmsrw#mr#xli#EGJ#Fewmr#lezi#pmxxpi#xs#rs#hmwgivrmfpi#ijjigx#sr#xivviwxvmep#

zikixexmzi#gsqqyrmxmiw#erh#{mphpmji1##Yrhiv#hvsyklx#gsrhmxmsrw/#mx#mw#xli#mrxirwmx}#erh#hyvexmsr#

sj#xli#hvsyklx#xlex#ejjigxw#xivviwxvmep#zikixexmzi#gsqqyrmxmiw#erh#{mphpmji1##Yrhiv#hvsyklx#

gsrhmxmsrw/#{exiv#qerekiqirx#stivexmsrw#mr#xli#EGJ#Fewmr#lezi#rs#hmwgivrmfpi#ijjigx#sr#

xivviwxvmep#zikixexmzi#gsqqyrmxmiw#erh#{mphpmji1##Yrhiv#jpssh#gsrhmxmsrw/#ls{iziv/#{exiv#

qerekiqirx#stivexmsrw#mr#xli#EGJ#Fewmr#lezi#xli#tsxirxmep#xs#ejjigx#xivviwxvmep#zikixexmzi#

453#Hevwx/#Q1V1/#Pmklx/#L1Q1/#533</#Hvmiv#Jsviwx#Gsqtswmxmsr#Ewwsgmexih#{mxl#L}hvspskmg#Glerki#mr#xli#Etepeglmgspe#

Vmziv#Jpsshtpemr/#Jpsvmhe>#Y1W1#Kispskmgep#Wyvzi}#Wgmirxmjmg#Mrziwxmkexmsrw#Vitsvx#533<08395/#<4#t1/#tpyw#45#ettw1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#76#

###########################################################

gsqqyrmxmiw#erh#{mphpmji#firijmgmepp}#sv#ehzivwip}1##E#wyqqev}#sj#ijjigxw#sr#zikixexmsr#erh#

{mphpmji#viwsyvgiw#mw#tvszmhih#mr#Xefpi#917041�454##HIMW#ex#9049<1#

#

-#-#-#

#

�917141416#4#Etepeglmgspe#Vmziv#

Mqtpiqirxmrk#xli#REE#{syph#lezi#rs#ijjigx#sr#xivviwxvmep#zikixexmsr#sv#{mphpmji#epsrk#xli#

Etepeglmgspe#Vmziv#erh#Fe}1#Jps{w#jvsq#xli#Nmq#[sshvyjj#Psgo#erh#Heq#erh#xli#eqsyrx#erh#

i|xirx#sj#jpsshtpemr#mryrhexmsr#epsrk#xli#Etepeglmgspe#Vmziv#erh#mr#xli#Etepeglmgspe#Fe}#{syph#

rsx#glerki#yrhiv#xli#REE1##Xli#gyvvirx#hvsyklx#tper#wtigmjmiw#e#qmrmqyq#vipiewi#sj#8/333#gjw#

jvsq#xli#Nmq#[sshvyjj#Psgo#erh#Heq#yrpiww#xli#gsqtswmxi#gsrwivzexmsr#wxsveki#jeppw#fips{#xli#

Hvsyklx#^sri/#mr#{lmgl#gewi#xli#qmrmqyq#vipiewi#jvsq#xli#Nmq#[sshvyjj#Psgo#erh#Heq#mw#7/833#

gjw1##Xlmw#tper#{syph#gsrxmryi#xs#fi#mqtpiqirxih#yrhiv#xli#REE1�##HIMW#ex#9049=1###

#

-#-#-#

#

�917141=16#Etepeglmgspe#Vmziv#

Xli#TEE#{syph#rsx#ettvigmefp}#epxiv#jps{#gsrhmxmsrw#mr#xli#Etepeglmgspe#Vmziv#hs{rwxvieq#sj#

Nmq#[sshvyjj#Psgo#erh#Heq#erh#gsrxmrymrk#xs#xli#Etepeglmgspe#Fe}#gsqtevih#xs#xli#REE#+wii#

wigxmsr#914141518,1##Yrhiv#xli#TEE/#zikixexmsr#erh#{mphpmji#epsrk#xli#Etepeglmgspe#Vmziv#{syph#fi#

i|tigxih#xs#i|tivmirgi#wpmklxp}#ehzivwi#gsrhmxmsrw#{lir#jps{#mr#xli#vmziv#hvstw#fips{#8/333#gjw#

hyvmrk#i|xviqi#hvsyklx#gsrhmxmsrw1##Xliwi#gsrhmxmsrw#{syph#sggyv#mrjviuyirxp}#erh#{syph#

kirivepp}#fi#sj#vipexmzip}#wlsvx#hyvexmsr#+e#ji{#{iiow#sv#piww,1##Xli#zikixexmsr#erh#{mphpmji#epsrk#

xli#Etepeglmgspe#Vmziv#{syph#fi#efpi#xs#irhyvi#xli#gsrhmxmsrw#{mxl#rs#qiewyviefpi#glerkiw#xs#

zikixexmzi#gsqqyrmx}#gsqtswmxmsr#sv#{mphpmji#tstypexmsrw1�455##HIMW#ex#904;51#

#

Xlmw#ws0geppih#�hmwgywwmsr�#sj#{ixperh#mqtegxw#mw#efnigxp}#mrehiuyexi1###

#

Xli#Gsvtw#qywx#yrhivxeoi#e#qiermrkjyp#erep}wmw#sj#xli#mqtegxw#xs#{ixperhw#�#mrgpyhmrk#xli#jsviwxih#

{ixperhw/#jviwl{exiv#{ixperhw/#erh#iwxyevmri#{ixperhw#sj#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##

Xlmw#erep}wmw#wlsyph#mrgpyhi#er#ewwiwwqirx#sj#xli#hitxl#erh#i|xirx#sj#mryrhexmsr#sj#xli#Etepeglmgspe#

Vmziv#jpsshtpemr#yrhiv#zevmsyw#jps{#vikmqiw1##Xlmw#mrjsvqexmsr#mw#�e#gvmxmgep#gsqtsrirx#sj#xli#

epxivrexmziw#erep}wmw�#figeywi#xli#hitxl#erh#i|xirx#sj#mryrhexmsr#mw#xli#hvmzmrk#jegxsv#mr#wygl#xlmrkw#ew#

jpsshtpemr#{ixperh#l}hvspsk}?#jpsshtpemr#tperx#wtigmiw#hmzivwmx}?#jmwl#erh#{mphpmji#eggiww#xs#xli#

jpsshtpemr?#erh#wte{rmrk/#vievmrk/#jiihmrk#erh#viwxmrk#g}gpiw1456##Xli#Gsvtw#wlsyph#yxmpm~i#xli#PMHEV#

+Pmklx#Hixigxmsr#erh#Verkmrk,#hexe#ezempefpi#jvsq#xli#Wxexi#sj#Jpsvmhe#xs#ewwmwx#mr#xlmw#erep}wmw1457##PMHEV#

hexe#{syph#epps{#e#qiermrkjyp#uyerxmjmgexmsr#sj#jpsshtpemr#egvieki#gsrrigxih#xs#xli#vmziv#ex#e#verki#sj#

jps{#pizipw1###

#

454#Xefpi#91704#vijivvih#xs#mr#xlmw#tevekvetl#mrhmgexiw#�Rs#glerki�#jsv#er}#sj#xli#epxivrexmziw#jsv#zikixexmsr#erh#

{mphpmji#viwsyvgiw#sj#xli#Etepeglmgspe#Vmziv1##HIMW#ex#9049<1#
455#Xli#hmwgywwmsr#sj#mqtegxw#xs#zikixexmsr#erh#{mphpmji#epsrk#xli#Etepeglmgspe#Vmziv#jsv#xli#sxliv#epxivrexmziw#

hmwgywwih#mr#xli#HIMW#evi#pmqmxih#xs#sri#sv#x{s#wirxirgiw#tiv#epxivrexmzi/#erh#iegl#we}w#xlex#xli#mqtegxw#sr#wygl#

viwsyvgiw#{syph#imxliv#fi#�xli#weqi�#sv#�wmqmpev�#xs#xlswi#sj#xli#REE1##Wii#HIMW#ex#9049=#xs#904;41##
456#5343#Tperrmrk#Emh#Pixxiv#ex#44/#45/#49/#HIMW#Ettirhm|#N#+�Ewwiwwmrk#xli#i|xirx#sj#jpsshtpemr#mryrhexmsr#{mpp#fi#e#

gvmxmgep#gsqtsrirx#sj#xli#epxivrexmziw#erep}wmw#ewwiwwqirx1�,###
457#5348#Hvejx#Jmwl#erh#[mphpmji#Gssvhmrexmsr#Egx#Vitsvx#ex#4;?#5343#Tperrmrk#Emh#Pixxiv#ex#49#+fsxl#ex#HIMW#

Ettirhm|#N,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#77#

###########################################################
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Xlmw#erep}wmw#wlsyph#epws#ewwiww/#eqsrk#sxliv#xlmrkw>##+4,#xli#vspi#sj#jps{#erh#sxliv#l}hvspskmg#glerkiw#

mr#xli#psww#sj#qmppmsrw#sj#{ixperh#xviiw?#+5,#xli#vspi#sj#jps{#glerkiw#sr#psww#sv#vihygxmsr#sj#gsrrigxmzmx}#

fix{iir#xli#vmziv#erh#mxw#jpsshtpemr#jsviwx#{ixperhw?#+6,#xli#vspi#sj#jps{#erh#sxliv#l}hvspskmg#glerkiw#

sr#psww#sv#qshmjmgexmsr#sj#{ixperh#l}hvspsk}?#+7,#xli#vspi#sj#jps{#erh#sxliv#l}hvspskmg#glerkiw#sr#

glerkiw#mr#{ixperh#tperx#wtigmiw#gsqtswmxmsr#erh#hmzivwmx}/#mrgpyhmrk#jegmpmxexmrk#xli#mrxvshygxmsr#erh#

wtvieh#sj#mrzewmzi#wtigmiw?#erh#+8,#xli#vspi#sj#jps{#erh#sxliv#l}hvspskmg#glerkiw#sr#hmwxvmfyxev}#

{ixperhw1###

#

Ew#{mxl#epp#mqtegxw#erep}wiw/#xli#{ixperh#ewwiwwqirx#qywx#psso#ex#xli#hmvigx/#mrhmvigx/#erh#gyqypexmzi#

mqtegxw#xs#{ixperhw1##Xli#gyqypexmzi#mqtegxw#ewwiwwqirx#wlsyph#psso#ex#xli#gyqypexmzi#mqtegxw#xs#

{ixperh#viwsyvgiw#erh#jpsshtpemr#gsrrigxmzmx}#hyi#xs#gpmqexi#glerki/#vmziv#fih#hikvehexmsr#erh#sxliv#

glerrip#qshmjmgexmsrw/#xli#fyv}mrk#sj#vmziv#ferow#yrhiv#werh#hvihkih#jvsq#xli#vmziv#jsv#rezmkexmsr#

qemrxirergi/#xli#gviexmsr#sj#wihmqirx#tpykw#mr#wpsyklw#xlex#gyx#sjj#jps{#mrxs#xli#jpsshtpemr#{lmgl#mw#epws#

xli#viwypx#sj#lmwxsvmg#rezmkexmsr#qemrxirergi#egxmzmxmiw/#erh#xli#higehiw#sj#jps{#qermtypexmsr#gevvmih#

syx#yrhiv#EGJ#w}wxiq#stivexmsrw1##Xli#gyqypexmzi#mqtegxw#ewwiwwqirx#qywx#epws#xeoi#mrxs#eggsyrx#xli#

lmwxsvmg#psww#sj#{ixperhw#mr#Jpsvmhe1##Fix{iir#xli#4;<3w#erh#4=<3w/#Jpsvmhe#pswx#79#tivgirx#sj#mxw#{ixperh#

egvieki/#erh#pswx#qsvi#egviw#sj#{ixperhw#�#=16#qmppmsr#egviw#�#xlex#er}#sxliv#wxexi1#

#

72 Ymj$IJNX$Kfnqx$yt$Fijvzfyjq~$J{fqzfyj$Nrufhyx$yt$Jsifsljwji$Xujhnjx$fsi$

Ijxnlsfyji$Hwnynhfq$Mfgnyfy$
#

Xli#HIMW#hsiw#rsx#�#erh#gerrsx#�#gsqtp}#{mxl#RITE#figeywi#mx#jempw#xs#ehiuyexip}#izepyexi#xli#mqtegxw#

xs#wtigmiw#pmwxih#yrhiv#xli#Jihivep#Irherkivih#Wtigmiw#Egx#+IWE,#erh#jempw#xs#ehiuyexip}#izepyexi#

mqtegxw#xs#IWE0hiwmkrexih#gvmxmgep#lefmxex1##Xli#HIMW#mrwxieh#mrgpyhiw#e#jpe{ih#�tvipmqmrev}#ewwiwwqirx#

sj#tsxirxmep#ijjigxw#sj#xli#TEE#sr#pmwxih#wtigmiw�458#erh#wxexiw#xlex#e#hvejx#Fmspskmgep#Ewwiwwqirx#sr#xli#

TEE#{mpp#fi#tvitevih#ejxiv#tyfpmg#vizmi{#sj#xli#HIMW1459##HIMW#ex#IW063/#705<1###

#

Ew#e#qexxiv#sj#pe{/#tviwirx#sv#jyxyvi#gsqtpmergi#{mxl#xli#IWE#gerrsx#wexmwj}#xli#RITE#viuymviqirx#xs#

izepyexi#xli#mqtegx#sj#xli#tvstswih#qerekiqirx#epxivrexmziw#sr#xliwi#wtigmiw1##Xlmw#mw#figeywi#xli#

Gsvtw�#pikep#sfpmkexmsrw#yrhiv#xli#IWE#erh#RITE#evi#irxmvip}#witevexi#erh#ettp}#jyrheqirxepp}#hmjjivirx#

wxerhevhw1##Gsqtpmergi#{mxl#xli#IWE#Wigxmsr#;#tvslmfmxmsr#ekemrwx#nistevhm~mrk#xli#gsrxmryih#i|mwxirgi#

sj#e#wtigmiw#hsiw#rsx#wexmwj}#RITE�w#viuymviqirxw#xs#erep}~i#wmkrmjmgerx#mqtegxw#xlex#jepp#wlsvx#sj#xli#

458#Eggsvhmrk#xs#xlmw#tvipmqmrev}#ewwiwwqirx/#�Rs#ijjigxw#sr#Kypj#wxyvkisr#{syph#fi#i|tigxih#yrhiv#xli#TEE#sv#xli#

sxliv#epxivrexmziw1##Rs#ettvigmefpi#glerki#mr#xli#eqsyrx#sj#qihmer#wte{rmrk#lefmxex#jsv#xli#Kypj#wxyvkisr#{syph#

fi#i|tigxih1#Gsqtevih#xs#xli#REE/#ehzivwi#ijjigxw#sr#pmwxih#qywwip#wtigmiw#mr#xli#Etepeglmgspe#Vmziv#{syph#rsx#

fi#i|tigxih#yrhiv#xli#TEE1#Tsxirxmep#ehzivwi#ijjigxw#sr#tivjsvqergi#qiewyviw#jsv#qywwipw#{syph#evmwi#tvmqevmp}#

jvsq#tsxirxmep#mrgviewih#i|tswyvi#sj#xli#ermqepw#hyvmrk#ps{#jps{#gsrhmxmsrw1##Eqsrk#xli#tivxmrirx#jegxsvw#

ejjigxmrk#qywwipw/#YWEGI#gsrwmhivih#jepp#vexiw#mr#xli#Etepeglmgspe#Vmziv#erh#xli#veqtmrk#sj#vipiewiw#jvsq#Nmq#

[sshvyjj#Psgo#erh#Heq#mr#xli#hizipstqirx#sj#xli#epxivrexmziw#gsrwmhivih#jsv#izepyexmsr1#Xli#TEE#{syph#fi#

i|tigxih#xs#lezi#e#wpmklxp}#firijmgmep#ijjigx#sr#wlsep#feww#figeywi#vigvymxqirx#tivjsvqergi#{syph#fi#wpmklxp}#

lmkliv#gsqtevih#xs#xli#REE1�##HIMW#ex#IW0631#
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###########################################################

AH

Response to ACF234 – National Wildlife Federation

AH. USACE has worked extensively with the USFWS staff to fully comply with the requirements of the Fish and

Wildlife Coordination Act (FWCA) and the Endangered Species Act (ESA) for water management activities in the

ACF Basin for many years. Relative to ongoing work to update the Master WCM, the USFWS and District staff

have engaged in formal consultation under section 7 of the ESA and have cooperated to develop several USFWS

Planning Aid Letters and draft reports prepared in accordance with the FWCA. These consultation and

coordination activities are summarized in section 6.4 of the EIS, and all pertinent documents are compiled in

appendix J of the EIS.
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Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#79#

###########################################################

AI

Response to ACF234 – National Wildlife Federation

AI. The results of the analyses were performed consistent with the USFWS Planning Aid Letter (PAL). The detailed

results were not included in the EIS because, as stated in the EIS, there is little change in flows between the

various alternatives. However, the results of these analyses have been included in the final EIS in appendix J

and section 6.4.4.3.1 of the EIS.
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Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#7;#

###########################################################

AJ

Response to ACF234 – National Wildlife Federation

AJ. The results of the analyses were performed consistent with the USFWS Planning Aid Letter. The detailed results

are not included in the EIS because, as stated in the EIS, there is little change in flows between the various

alternatives. In response to this comment, updates were made to the EIS to include additional analysis of the

impacts to mussels. The results of the Endangered Species Act consultation with USFWS are provided in

appendix J and section 6.4.4.3.2 of the EIS.
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###########################################################

AK

Response to ACF234 – National Wildlife Federation

AK. The PAA includes fish and wildlife conservation operations throughout the basin (e.g., the reservoir fish spawn

operations, minimum flow provisions in the Apalachicola River, and fish passage at Jim Woodruff Lock and Dam).

Section 5 of the EIS provides additional information on the PAA. The EIS considered and disclosed the expected

impacts that the PAA could have on fish and wildlife resources in the Apalachicola River and Bay (or elsewhere in

the system). If expected impacts to significant resources would be adverse as a result of revised operations,

USACE must consider potential measures to mitigate those effects. The analysis presented in section 6 of the EIS

indicates that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the

Bay, compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no anticipated incremental effect would be

expected on fish and wildlife resources in the bay.
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Response to ACF234 – National Wildlife Federation
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AL

Response to ACF234 – National Wildlife Federation

AL. Potential adverse effects on hydrodynamic and ecological conditions in Apalachicola Bay that are associated

with the PAA, compared to the NAA (current operations), are addressed in section 6 of the EIS. The analysis

concludes that the PAA would have little to no effect on these conditions in the bay compared to the NAA.

Consequently, adverse effects on coastal bird colonies and other wildlife are not expected.
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HIMW#mrehiuyexi1###

#

Xli#Etepeglmgspe#Vmziv#Fewmr#mw#lsqi#xs#qsvi#xler#73#wtigmiw#sj#eqtlmfmerw#erh#<3#wtigmiw#sj#vitxmpiw/#

xli#lmkliwx#hmzivwmx}#sj#eqtlmfmerw#erh#vitxmpiw#mr#xli#Yrmxih#Wxexiw#erh#Gerehe1##HIMW#ex#505381##Xlmw#mw#

rsx#wyvtvmwmrk#kmzir#xli#gvmxmgep#mqtsvxergi#sj#{ixperhw#xs#eqtlmfmerw#erh#vitxmpiw1###

#

[lmpi#xli#HIMW#egors{pihkiw#xli#wmkrmjmgerx#ryqfivw#sj#eqtlmfmer#erh#vitxmpi#wtigmiw#mr#fsxl#xli#EGJ#

fewmr/469#erh#mr#xli#Etepeglmgspe#Vmziv#Fewmr/46;#xli#HIMW#jempw#xs#tvszmhi#er}xlmrk#ettvseglmrk#e#

qiermrkjyp#ewwiwwqirx#sj#mqtegxw#xs#xliwi#wtigmiw1##Mrwxieh/#ew#rsxih#efszi/#xli#HIMW#pyqtw#xskixliv#

mxw#ewwiwwqirx#sj#eqtlmfmerw#erh#vitxmpiw#{mxl#e#hm~~}mrk#evve}#sj#sxliv#euyexmg#wtigmiw>#

#

�Xli#gvmxivme#ywih#xs#hijmri#{exiv#uyerxmx}#ijjigxw#sr#jmwl#erh#euyexmg#viwsyvgiw#mr#xli#

Etepeglmgspe#Vmziv#hs{rwxvieq#sj#Nmq#[sshvyjj#Psgo#erh#Heq#mrgpyhi#hmwglevki#vexiw#erh#evie#

sj#jpsshtpemr#lefmxex1#Xliwi#gvmxivme#evi#ettvstvmexi#jsv#ewwiwwmrk#szivepp#ijjigxw#sr#xli#{mhi#

zevmix}#sj#euyexmg#svkermwqw/#mrgpyhmrk#euyexmg#zikixexmsr/#vmzivmri#erh#iwxyevmri#jmwl/#

eqtlmfmerw/#vitxmpiw/#qsppywow/#erh#sxliv#mrzivxifvexiw#xlex#mrlefmx#xli#Etepeglmgspe#Vmziv#erh#

xli#ehnegirx#jpsshtpemr1�##HIMW#ex#904;6#+iqtlewmw#ehhih,1###

#

Ew#epws#rsxih#efszi/#xliwi#mqtegxw#evi#xlir#wyqqevm~ih#�#{mxlsyx#vijivirgi#xs#er}#wyttsvxmrk#hexe#sv#

wgmirxmjmg#mrjsvqexmsr#�#mr#e#wgerx#jsyv#tevekvetlw>#

#

�917151417#Etepeglmgspe#Vmziv#

Mr#xli#Etepeglmgspe#Vmziv/#jmwl#erh#euyexmg#viwsyvgiw/#mrgpyhmrk#euyexmg#zikixexmsr/#vmzivmri#erh#

iwxyevmri#jmwl/#eqtlmfmerw/#vitxmpiw/#qsppywow/#erh#sxliv#mrzivxifvexiw/#gsyph#fi#ejjigxih#f}#

glerkiw#mr#hmwglevki#vexiw#erh#evie#sj#jpsshtpemr#lefmxex#sr#xli#Etepeglmgspe#Vmziv1#Xli#vmziv#

pizip#+hitirhirx#sr#xli#hmwglevki#jvsq#xli#Nmq#[sshvyjj#Heq,#pevkip}#hmgxexiw#ezempefpi#

jpsshtpemr#lefmxex1###

#

Hmwglevki#vexiw#sr#xli#Etepeglmgspe#Vmziv#evi#wmqmpev#egvsww#epxivrexmziw1##Jps{#gsrhmxmsrw#

hs{rwxvieq#sj#Nmq#[sshvyjj#Psgo#erh#Heq#jsv#xli#tvstswih#epxivrexmziw#{syph#rsx#fi#

ettvigmefp}#hmjjivirx#jvsq#jps{#gsrhmxmsrw#yrhiv#xli#REE1#Ew#hiwgvmfih#mr#hixemp#mr#wigxmsr#

914141518#erh#wyqqevm~ih#mr#Xefpi#91405/#jps{#gsrhmxmsrw#yrhiv#iegl#epxivrexmzi#{ivi#iwwirxmepp}#

glevegxivm~ih#ew#�rs#glerki�#jvsq#xli#REE1#

#

Jpsshtpemr#lefmxex#gsrrigxmzmx}#sr#xli#Etepeglmgspe#Vmziv#mw#epws#wmqmpev#egvsww#epxivrexmziw1#Xli#

qe|mqyq#630he}#kvs{mrk#wiewsr#jpsshtpemr#lefmxex#gsrrigxmzmx}#jsv#iegl#epxivrexmzi#{ew#

gepgypexih#ew#xli#qe|mqyq#eqsyrx#sj#jpsshtpemr#wte{rmrk#lefmxex#ezempefpi#jsv#ex#piewx#63#

gsrwigyxmzi#he}w#hyvmrk#xli#qsrxlw#sj#Etvmp#xlvsykl#Sgxsfiv1#Xlmw#gvmxivmsr#{ew#fewih#sr#xli#

pmji#lmwxsv}#viuymviqirxw#sj#qer}#vmzivmri#jmwliw/#mrgpyhmrk#wtigmiw#wtigmjmg#xs#xli#Etepeglmgspe#

Vmziv1##Xlmw#gvmxivmsr#mw#epws#er#ettvstvmexi#wxerhevh#jsv#ewwiwwmrk#lefmxex#jsv#xli#{mhi#verki#sj#

sxliv#euyexmg#svkermwqw#xlex#mrlefmx#xli#Etepeglmgspe#Vmziv#erh#mxw#jpsshtpemr1##Xefpi#91706#

469#Wii#HIMW#ex#504=7/#504=81#
46;#Wii#HIMW#ex#505381#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#85#

###########################################################

AM

Response to ACF234 – National Wildlife Federation

AM. Sections 2.5.2.3 and 2.5.2.4 and Tables H-2 and H-3 in appendix H identify reptiles and amphibians known or

likely to occur in the ACF Basin. USACE considered how changes from the NAA might effect species presented in

sections 2.5.2.3 and 2.5.2.4 and presented those effects in section 6.4.3.1 of the EIS. The analysis in the EIS

demonstrates that the PAA would result in little to no change in flow and water quality conditions in the

Apalachicola River and Bay and, consequently, that there would be little to no effect on biological, cultural, and

other resources in the river and bay.

ACF234

ACF EIS for Master Water Control Manual Updates C-1022



wls{w#xli#evie#sj#jpsshtpemr#lefmxex#jsv#iegl#epxivrexmzi1##Epp#epxivrexmziw#evi#piww#xler#5#tivgirx#

hmjjivirx#jvsq#xli#REE1#

#

Hmwglevki#vexiw#erh#evie#sj#jpsshtpemr#lefmxex#evi#xli#tvmrgmtep#jegxsvw#xlex#gsyph#mrjpyirgi#

euyexmg#svkermwqw#erh#gsqqyrmxmiw#mr#xli#Etepeglmgspe#Vmziv#erh#jsv#iegl#sj#xliwi#izepyexmsr#

gvmxivme/#xli#hmjjivirgiw#evi#wpmklx#fix{iir#iegl#sj#xli#epxivrexmziw#erh#xli#REE1##Kmzir#

{ewxi{exiv#vixyvr#vexiw#evi#yrglerkih#epsrk#xlmw#viegl#erh#jps{w#mr#xli#Etepglmgspe#Vmziv#evi#

wmqmpev#egvsww#epxivrexmziw/#{exiv#uyepmx}#mr#xli#Etepeglmgspe#Vmziv#{syph#epws#fi#vipexmzip}#

yrglerkih#ew#mppywxvexih#mr#Jmkyviw#914098#xlvsykl#91404591##Xlivijsvi/#iegl#sj#xli#epxivrexmziw#

izepyexih#{syph#fi#i|tigxih#xs#lezi#rikpmkmfpi#ijjigxw#sr#jmwl#erh#euyexmg#viwsyvgiw#mr#xli#

Etepeglmgspe#Vmziv1�##HIMW#ex#904;=#xs#904<31#

#

Xli#tvsfpiqw#{mxl#xlmw#ws0geppih#�ewwiwwqirx�#evi#xss#ryqivsyw#xs#mhirxmj}#mr#jypp/#fyx#mrgpyhi#e#

gsqtpixi#erh#xsxep#pego#sj#mrjsvqexmsr#vipizerx#xs#eqtlmfmerw#erh#vitxmpiw/#e#gsqtpixi#jempyvi#xs#ewwiww#

{ixperh#mqtegxw/#e#gsqtpixi#jempyvi#xs#ewwiww#jpsshtpemr#mqtegxw/#erh#vipmergi#sr#mrettvstvmexi#qshipw#

erh#hexe1##Xlmw#ws0geppih#�ewwiwwqirx�#mw#irxmvip}#mrehiuyexi#xs#tvstivp}#izepyexi#xli#mqtegxw#xs#er}#

wtigmiw/#pix#epsri#xs#wtigmiw#pmoi#eqtlmfmerw#erh#vitxmpiw#xlex#evi#jegmrk#yrtvigihirxih#vmwow#sj#

i|xmrgxmsr1###

#

Mr#xli#Yrmxih#Wxexiw/#xli#MYGR#Vih#Pmwx#sj#Xlviexirih#Wtigmiw#pmwxw#89#eqtlmfmer#wtigmiw#erh#6;#vitxmpi#

wtigmiw#ew#ors{r#xs#fi#gvmxmgepp}#irherkivih/#irherkivih/#sv#zyprivefpi146<##[svph{mhi/#ex#piewx#4/=83#

wtigmiw#sj#eqtlmfmerw#evi#xlviexirih#{mxl#i|xmrgxmsr#sj#{lmgl#853#wtigmiw#evi#gvmxmgepp}#irherkivih/#;<6#

evi#irherkivih/#erh#97;#wtigmiw#evi#zyprivefpi1##Xlmw#vitviwirxw#63#tivgirx#sj#epp#ors{r#eqtlmfmer#

wtigmiw146=##Mr#5337/#wgmirxmwxw#iwxmqexih#xlex#qswx#sj#4/633#sxliv#eqtlmfmer#wtigmiw#evi#epws#xlviexirih#

xlsykl#wyjjmgmirx#hexe#evi#gyvvirxp}#pegomrk#xs#fi#efpi#xs#eggyvexip}#ewwiww#xli#wxexyw#sj#xlswi#wtigmiw1473##

Xli#MYGR#Vih#Pmwx#sj#Xlviexirih#Wtigmiw#epws#pmwxw#<;=#wtigmiw#sj#vitxmpiw#ew#xlviexirih#{mxl#i|xmrgxmsr#

{svph{mhi/#{lmgl#vitviwirxw#54#tivgirx#sj#epp#izepyexih#vitxmpi#wtigmiw1474###

#

E#vigirx#wxyh}#hiqsrwxvexiw#xli#mrgviewmrkp}#hmvi#gsrhmxmsrw#sj#eqtlmfmerw#{svph{mhi>#

#

�Gyvvirx#i|xmrgxmsr#vexiw#evi#qswx#pmoip}#469�5;3;#xmqiw#kviexiv#xler#xli#fegokvsyrh#

eqtlmfmer#i|xmrgxmsr#vexi1##Xliwi#evi#wxekkivmrk#vexiw#sj#i|xmrgxmsr#xlex#evi#hmjjmgypx#xs#i|tpemr#

zme#rexyvep#tvsgiwwiw1##Rs#tvizmsyw#i|xmrgxmsr#izirx#ettvsegliw#xli#vexi#wmrgi#4=<3#+Firxsr#erh#

Omrk/#4=<=,1#

#

46<#MYGR#Vih#Pmwx#zivwmsr#5346>5/#Xefpi#8>#Xlviexirih#wtigmiw#mr#iegl#gsyrxv}#+xsxepw#f}#xe|srsqmg#kvsyt,/#ezempefpi#

ex#lxxt>22gqwhsgw1w61eqe~sre{w1gsq2wyqqev}wxexw25346c5cVPcWxexwcXefpi81thj#+zmwmxih#sr#Rsziqfiv#57/#

53461,#
46=#MYGR#Vih#Pmwx#zivwmsr#5346>5/#Xefpi#6e>#Wxexyw#gexiksv}#wyqqev}#f}#qensv#xe|srsqmg#kvsyt#+ermqepw,/#ezempefpi#

ex#lxxt>22gqwhsgw1w61eqe~sre{w1gsq2wyqqev}wxexw25346c5cVPcWxexwcXefpi6e1thj#+zmwmxih#sr#Rsziqfiv#57/#

5346,1#
473#Wgmirgi#Hemp}/#Eqtlmfmerw#Mr#Hveqexmg#Higpmri?#Wxyh}#Jmrhw#Rievp}#Sri0Xlmvh#Sj#Wtigmiw#Xlviexirih#[mxl#

I|xmrgxmsr#+Sgxsfiv#48/#5337,/##ezempefpi#ex#lxxt>22{{{1wgmirgihemp}1gsq2vipiewiw253372432#

374348436;331lxq#+zmwmxih#sr#Rsziqfiv#57/#5346,1#
474#MYGR#Vih#Pmwx#zivwmsr#5346>5/#Xefpi#6e>#Wxexyw#gexiksv}#wyqqev}#f}#qensv#xe|srsqmg#kvsyt#+ermqepw,/#ezempefpi#

ex#lxxt>22gqwhsgw1w61eqe~sre{w1gsq2wyqqev}wxexw25346c5cVPcWxexwcXefpi6e1thj#+zmwmxih#sr#Rsziqfiv#57/#

5346,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#86#

###########################################################

Hiwtmxi#xli#gexewxvstlmg#vexiw#ex#{lmgl#eqtlmfmerw#evi#gyvvirxp}#ksmrk#i|xmrgx/#xliwi#evi#

h{evjih#f}#i|tigxexmsrw#jsv#xli#ri|x#83#}v#+Jmk1#4,1##Mj#xli#jmkyvi#tvszmhih#f}#Wxyevx#ix#ep1#+5337,#

mw#xvyi#+fyx#wii#Tmqirxe#ix#ep1/#5338?#Wxyevx#ix#ep1/#5338,/#sri0xlmvh#sj#xli#i|xerx#eqtlmfmerw#evi#

mr#herkiv#sj#i|xmrgxmsr1##Xlmw#tsvxirhw#er#i|xmrgxmsr#vexi#sj#58/333�78/333#xmqiw#xli#i|tigxih#

fegokvsyrh#vexi1##Itmwshiw#sj#xlmw#wxexyvi#evi#yrtvigihirxih1##Jsyv#tvizmsyw#qeww#i|xmrgxmsrw#

gsyph#fi#xmih#xs#gexewxvstlmg#izirxw#wygl#ew#wytiv#zspgersiw#erh#i|xvexivviwxvmep#mqtegxw#xlex#

sggyv#iziv}#43#qmppmsr#xs#433#qmppmsr#}ievw#+[mpwsr/#4==5,1##Xli#sxliv#qeww#i|xmrgxmsr#wiiqw#xs#

fi#xmih#xs#gsrxmrirxep#hvmjx#sj#Terkie#mrxs#tspev#vikmsrw#piehmrk#xs#qeww#kpegmexmsr/#vihygih#wie#

pizipw/#erh#ps{iv#kpsfep#xiqtivexyviw#+[mpwsr/#4==5,1#Xli#gyvvirx#izirx#jev#i|giihw#xliwi#

ievpmiv#i|xmrgxmsr#vexiw#wykkiwxmrk#e#kpsfep#wxviwwsv+w,/#{mxl#tswwmfpi#lyqer#xmiw1�475#

#

Eqtlmfmerw#xlvmzi#mr#gssp#{ixperh#irzmvsrqirxw/#erh#evi#jsyrh#mr#epp#x}tiw#sj#{ixperhw#i|gitx#qsvi#

wepmri#gsewxep#irzmvsrqirxw1##Wqepp/#mwspexih#{ixperhw#tpe}#iwtigmepp}#mqtsvxerx#vspiw#mr#eqtlmfmer#

tvshygxmzmx}1476##Eqtlmfmer#tstypexmsrw#xlvmzi#{lir#xlivi#evi#e#zevmix}#sj#wqepp#igsw}wxiqw#{mxlmr#e#

vikmsrep#perhwgeti#mr#{lmgl#e#�h}reqmg#iuympmfvmyq�#sj#hmjjivirx#tstypexmsrw#figsqiw#iwxefpmwlih1477##

Ls{iziv/#mj#xli#irzmvsrqirx#figsqiw#szivp}#jvekqirxih/#xli#h}reqmg#iuympmfvmyq#mw#hmwxyvfih#figeywi#

texxivrw#sj#iqmkvexmsr#erh#mqqmkvexmsr#qe}#fi#hmwvytxih1#

#

Eqtlmfmerw#wtirh#tevx#sj#xlimv#pmji#g}gpiw#mr#er#euyexmg#irzmvsrqirx#erh#tevx#mr#e#xivviwxvmep#

irzmvsrqirx#+x}tmgepp}#vixyvrmrk#xs#{exiv#xs#fviih,1##Jsv#i|eqtpi/#wsqi#wepeqerhivw#yrhivks#pevzep#

hizipstqirx#{mxlmr#er#euyexmg#irzmvsrqirx/#erh#xlir#pmzi#epsrk#{ix#wxvieqwmhiw#jspps{mrk#

qixeqsvtlswmw#mrxs#ehypx#wxekiw1##Xlswi#xlex#hs#rsx#fviih#mr#{exiv#wxmpp#riih#qsmwx#irzmvsrqirxw#xs#

tvizirx#i|xviqi#hil}hvexmsr1478##Xli#xehtspiw#sj#qswx#jvsk#wtigmiw#hizipst#mr#tsrhw/#peoiw/#{ix#

tvemvmiw/#erh#sxliv#wxmpp#fshmiw#sj#{exiv/#{lmpi#sxlivw#evi#ors{r#xs#fviih#mr#e#{mhi#zevmix}#sj#{ixperh#

lefmxexw1##Ew#ehypxw/#xsehw/#jvskw#erh#wsqi#wepeqerhivw#ger#xvezip#vipexmzip}#kviex#hmwxergiw#jvsq#{exiv#

wsyvgiw/#fyx#xli}#vixyvr#xs#{exiv#xs#vitvshygi1###

#

Vigirx#wxyhmiw#epws#tsmrx#xs#xli#vspi#sj#kpsfep#gpmqexi#glerki#mr#tvsqsxmrk#tsxirxmepp}#gexewxvstlmg#

mqtegxw#xs#eqtlmfmer#tstypexmsrw1##Jsv#i|eqtpi>#

#

" Kpsfep#gpmqexi#glerki#{mpp#viwypx#mr#glerkiw#xs#{iexliv#erh#vemrjepp#texxivrw#xlex#ger#lezi#

wmkrmjmgerx#ehzivwi#ijjigxw#sr#eqtlmfmerw1##Hvsyklx#ger#pieh#xs#psgepm~ih#i|xmvtexmsr1##Gsph#ger#

mrhygi#{mrxivompp#mr#xsvtmh#eqtlmfmerw1##Mx#mw#tswwmfpi#xlex#xli#ehhmxmsrep#wxviww#sj#gpmqexi#glerki/#

sr#xst#sj#xli#wxviwwiw#epvieh}#gviexih#f}#wizivi#psww#sj#lefmxex#erh#lefmxex#jvekqirxexmsr#qe}#

nistevhm~i#qer}#eqtlmfmer#wtigmiw1479####

475#QgGeppyq/#Q1#P1#+533;,1#�Eqtlmfmer#Higpmri#sv#I|xmrgxmsrC#Gyvvirx#Higpmriw#H{evj#Fegokvsyrh#I|xmrgxmsr#Vexi1#

Nsyvrep#sj#Livtixspsk}#74#+6,>#7<6�7=41#hsm>43149;32335504844+533;,74_7<6>EHSIGHa5131GS?51#
476##Kmffsrw/#N1#[lmxjmiph/#Glvmwxstliv#[mrri/#ix1#ep1#53391#Viqevoefpi#Eqtlmfmer#Fmsqeww#erh#Efyrhergi#mr#er#

Mwspexih#[ixperh>#Mqtpmgexmsrw#jsv#[ixperh#Gsrwivzexmsr1#Gsrwivzexmsr#Fmspsk}#Zspyqi#53/#Rs1#8/#478;�47981#
477##Qerr/#[1/#T1#Hsvr/#erh#V1#Fverhp1#4==41#Psgep#hmwxvmfyxmsr#sj#eqtlmfmerw>#Xli#mqtsvxergi#sj#lefmxex#

jvekqirxexmsr1#Kpsfep#Igspsk}#erh#Fmskiskvetl}#Pixxivw#4>690741#
478##Wiqpmxwgl/#V1#H1#4=<;1#Vipexmsrwlmt#sj#tsrh#hv}mrk#xs#xli#vitvshygxmzi#wyggiww#sj#xli#wepeqerhiv#Eqf}wxsqe#

xeptsmhiyq1#Gstime#4=<;>9409=?#Tiglqerr/#N1#L1#O1/#H1#I1#Wgsxx/#N1#[1#Kmffsrw/#erh#V1#H1#Wiqpmxwgl1#4=<=1#Mrjpyirgi#

sj#{ixperh#l}hvstivmsh#sr#hmzivwmx}#erh#efyrhergi#sj#qixeqsvtlswmrk#nyzirmpi#eqtlmfmerw1#[ixperhw#Igspsk}#

erh#Qerekiqirx#4>60441#
479#Wnskvir/#T1#4==6e1#Qixetstypexmsr#h}reqmgw#erh#i|xmrgxmsr#mr#tvmwxmri#lefmxexw>#E#hiqskvetlmg#i|tperexmsr1#

Efwxvegxw/#Wigsrh#[svph#Gsrkviww#sj#Livtixspsk}/#Ehipemhi/#Eywxvepme/#t1#577?#Wnskvir/#T1#4==6f1#Ettp}mrk#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#87#

###########################################################
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#

" Vigirx#wxyhmiw#wykkiwx#xlex#gpmqexi#glerki#qe}#fi#geywmrk#kpsfep#qeww#i|xmrgxmsrw#sj#eqtlmfmer#

tstypexmsrw1##Tevxmgypevp}#epevqmrk#mw#xli#jegx#xlex#qer}#sj#xliwi#hmwettievergiw#evi#sggyvvmrk#mr#

vipexmzip}#tvmwxmri#evie#wygl#ew#{mphivriww#eview#erh#rexmsrep#tevow147;##Sri#vigirx#wxyh}#

wykkiwxw#xlex#gpmqexi#glerki#lew#epps{ih#xli#wtvieh#sj#e#hmwiewi#ors{r#ew#gl}xvmhmsq}gswmw#

{lmgl#lew#pih#xs#i|xmrgxmsrw#erh#higpmriw#mr#eqtlmfmerw1##Gpmqexi#glerki#lew#epps{ih#xlmw#

hmwiewi#xs#wtvieh#f}#xiqtivmrk#xli#gpmqexi#i|xviqiw#xlex#tvizmsywp}#oitx#xli#hmwiewi#mr#

gligo147<##Efsyx#x{s0xlmvhw#sj#xli#443#ors{r#levpiuymr#jvsk#wtigmiw#evi#fipmizih#xs#lezi#
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#
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Hmwxvmfyxmsrw#=>44404541##
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###########################################################

Response to ACF234 – National Wildlife Federation
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#
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Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#89#

###########################################################

AN

AO

Response to ACF234 – National Wildlife Federation

AN. Section 2.5.2.12 and Table H-1 provided in appendix H identify mammals that actually or potentially could

inhabit riparian and/or upland areas in the ACF Basin. USACE considered how changes from the NAA might

effect species presented in 2.5.2.12 and presented those effects in section 6.4.2 of the final EIS. The analysis in

the EIS demonstrates that the PAA would result in little to no change in flow and water quality conditions in the

Apalachicola River and Bay and, consequently, that there would be little to no effect on biological, cultural, and

other resources in the river and bay.

AO. Section 2.5.1.2 of the EIS discusses vegetation resources in the freshwater and estuarine wetland communities

in the ACF Basin. USACE considered how changes from the NAA might effect species presented in section 2 and

presented those effects in section 6.4.2 of the final EIS. The analysis in the EIS demonstrates that the PAA would

result in little to no change in flow and water quality conditions in the Apalachicola River and Bay and,

consequently, that there would be little to no effect on biological, cultural, and other resources in the river and

bay.
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Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#8;#

###########################################################

AP

Response to ACF234 – National Wildlife Federation

AP. Efforts to assess the effects of water management activities on salinity in the Apalachicola Bay have been

conducted as part of the coordination between USACE, Mobile District and the USFWS under the Fish and

Wildlife Coordination Act. The current analysis presented in the EIS indicates that freshwater flow and water

quality conditions in the river and bay under the PAA would not measurably change compared to current

reservoir operations (i.e., the NAA). Therefore, salinity and nutrient transfer conditions would not be expected

to change (see EIS sections 6.4.3.3 and 6.1.2). The results of further USFWS analyses in the final Fish and Wildlife

Coordination Act Report were included in the final EIS.
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AQ

Response to ACF234 – National Wildlife Federation

AQ. Cumulative effects and impacts, including climate change, are addressed in section 6 of the EIS.
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" Xli#gyqypexmzi#mqtegxw#mr#pmklx#sj#xli#lmwxsvmg#i|xirwmzi#psww#sj#{ixperhw#mr#Jpsvmhe1##Fix{iir#xli#

4;<3w#erh#4=<3w/#Jpsvmhe#pswx#79#tivgirx#sj#mxw#{ixperhw#erh#pswx#qsvi#egviw#sj#{ixperhw#�#=16#

qmppmsr#egviw#�#xlex#er}#sxliv#wxexi1#

#

" Xli#gyqypexmzi#mqtegxw#sj#Kpehiw#Viwivzsmv#erh#sxliv#tsxirxmep#tvsnigxw#+i1k1/#Fiev#Gviio#

Viwivzsmv/#Wsyxl#Jypxsr,1##Figeywi#xli#HIMW#ewwyqiw#xlex#Kpehiw#Viwivzsmv#{mpp#fi#gsrwxvygxih#xs#

wyttsvx#{exiv#wyttp}#riihw/#xli#HIMW#qywx#i|eqmri#xli#gyqypexmzi#mqtegxw#sj#xlmw#tvsnigx#erh#

sxliv#tsxirxmep#tvsnigxw#sr#xli#EGJ#w}wxiq1##Kpehiw#{mpp#mqtihi#fewmr#mrjps{#mrxs#Peoi#Permiv#

erh#mrgviewi#izetsvexmzi#pswwiw#mr#xli#{exivwlih1##Xlmw#gsyph#tsxirxmepp}#pieh#xs#ehhmxmsrep#

xvmkkivmrk#sj#hvsyklx#stivexmsrw#erh#qsvi#jviuyirx#ps{#jps{w#hs{rwxvieq1##Xli#Gsvtw#lew#

jempih#xs#i|tpemr#ls{#xli#l}hvspsk}#sj#xli#EGJ#w}wxiq#{syph#glerki#mr#viwtsrwi#xs#xli#mrgpywmsr#

sj#Kpehiw#erh#ls{#xli#l}hvspskmgep#glerkiw#{mpp#mqtegx#EGJ#stivexmsrw#erh#wyfwiuyirxp}#xli#

hs{rwxvieq#igsw}wxiq#erh#gsqqyrmxmiw1497#

497#Ew#hmwgywwih#mr#Wigxmsr#G#efszi/#xli#mrgpywmsr#sj#xli#Kpehiw#Viwivzsmv#tvstswih#jsv#Lepp#Gsyrx}#mr#xli#TEE#erh#

sxliv#epxivrexmziw#mw#tviqexyvi#erh#yrrigiwwev}1##Xli#HIMW#lew#rs#pikmxmqexi#fewmw#jsv#ewwyqmrk#xlex#xli#Kpehiw#

Viwivzsmv#{mpp#mr#jegx#fi#riihih/#tivqmxxih/#erh#gsrwxvygxih1##Xli#Kpehiw#Viwivzsmv#tvsnigx#lew#glerkih#qypxmtpi#

xmqiw#mr#xivqw#sj#riih/#tyvtswi/#}miph/#erh#gsrjmkyvexmsr#sziv#xli#tewx#higehi#erh#xli#tvsnigx#erh#gsrxmryiw#xs#fi#

vizmwih1##Mrhiih/#xli#Kpehiw#tvsnigx#gsrxiqtpexih#mr#xli#Wigxmsr#737#tivqmx#ettpmgexmsr#gyvvirxp}#fijsvi#xli#Gsvtw�#

Wezerrel#Hmwxvmgx#mw#wyfwxerxmepp}#hmjjivirx#jvsq#xli#tvsnigx#gsrxiqtpexih#f}#xli#Qsfmpi#Hmwxvmgx#mr#xlmw#HIMW1#Xli#

Gsvtw#gerrsx#fewi#xli#jyxyvi#qerekiqirx#sj#xli#EGJ#fewmr/#{lmgl#wyttpmiw#{exiv#xs#xlvii#wxexiw/#sr#e#qmwtpegih#

lsti#xlex#er#yrrigiwwev}#viwivzsmv#mw#gsqqmwwmsrih#erh#gsqtpixih#ex#wsqi#tsmrx#mr#xli#mrhixivqmrexi#jyxyvi1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#94#

###########################################################

#

" Xli#gyqypexmzi#mqtegxw#sj#ps{#jps{#gsrhmxmsrw#sr#{exiv#xiqtivexyvi#erh#xli#viwypxmrk#ijjigxw#

sr#wtigmiw1##Jps{#ger#geywi#wmkrmjmgerx#glerkiw#mr#{exiv#xiqtivexyvi/#{lmgl#mr#xyvr#ger#geywi#

wmkrmjmgerx#mqtegxw#sr#jmwl#erh#{mphpmji1##Xli#HIMW#gsrgpyhiw#xlex#xli#�gpmqexi#glerki0ehnywxih#

{exiv#uyepmx}#wgirevms#hmwtpe}ih#mrgviewih#{exiv#xiqtivexyvi#xlvsyklsyx#xli#pirkxl#sj#xli#EGJ#

Fewmr1�##HIMW/#Ettirhm|#R#ex#R0;1##Xli#HIMW/#ls{iziv/#jempw#xs#ehhviww#sv#izir#gsqqirx#sr#xli#

hmvigx#sv#gyqypexmzi#ijjigxw#sj#wygl#mrgviewih#xiqtivexyviw#sr#jmwl#erh#{mphpmji1##

#

" Xli#gyqypexmzi#mqtegxw#sj#jps{#epxivexmsrw#erh#sxliv#egxmsrw#sr#wtigmiw#efyrhergi/#eview#sj#

sggyterg}#erh#tsxirxmep#i|xmvtexmsr#jvsq#xli#vikmsr#sj#mrjpyirgi/#mrgpyhmrk#{lixliv/#erh#ex#

{lex#tsmrx/#ehhmxmsrep#wmkrmjmgerx#glerkiw#mr#xli#jps{#vikmqi#gsyph#tywl#wtigmiw#mr#xli#vikmsr#xs#

xli#tsmrx#{livi#xli}#{syph#rsx#fi#efpi#xs#vigsziv#+m1i1/#xs#e#�xmttmrk#tsmrx�,1##

#

" Xli#gyqypexmzi#mqtegxw#sj#ehhmrk#qer}#ehhmxmsrep#}ievw#sj#qer0qehi#hvsyklx#xs#xli#EGJ#

w}wxiq/#er#syxgsqi#xlex#{syph#fi#gviexih#f}#xli#TEE1##Xli#TEE#{syph#epqswx#xvmtpi#xli#

eqsyrx#sj#xmqi#xli#w}wxiq#mw#mr#hvsyklx#stivexmsrw#erh#{syph#xvmkkiv#hvsyklx#stivexmsrw#55#

xmqiw/#ew#gsqtevih#xs#nywx#6#xmqiw#yrhiv#xli#REE#+e#966#tivgirx#mrgviewi,1##Yrhivwxerhmrk#

xliwi#mqtpmgexmsr#mw#gvmxmgep#wmrgi#jps{#mw#xli#qewxiv#zevmefpi#jsv#jpyzmep#w}wxiqw#erh#l}hvspsk}#mw#

xli#qewxiv#zevmefpi#jsv#{ixperh#w}wxiqw#+mrgpyhmrk#jpsshtpemr#{ixperhw,1###

#

" Xli#tsmrx#ex#{lmgl#xli#gyqypexmzi#mqtegx#sj#vitiexih/#i|xirhih/#erh2sv#ehhmxmsrep#ps{#jps{w#

{syph#tywl#xli#Etepeglmgspe#w}wxiq#xs#mxw#xmttmrk#tsmrx#�#xli#tsmrx#ex#{lmgl#mx#{syph#fi#hmjjmgypx#

sv#mqtswwmfpi#jsv#xli#Vmziv/#jpsshtpemr/#erh2sv#fe}#xs#vigsziv#jvsq#xli#gyvvirx#hikvehih#wxexi1###

#

" Xli#gyqypexmzi#mqtegxw#sj#gpmqexi#glerki#sr#wtigmiw#liepxl#erh#zmefmpmx}1##Wii/#i1k1/#Wigxmsr#L191#

sj#xliwi#gsqqirxw1#

#

" Xli#gyqypexmzi#mqtegxw#sj#gpmqexi#glerki/#{mxl#e#tevxmgypev#jsgyw#sr#gpmqexi#glerki#mrhygih#

epxivexmsrw#xs#jps{#pizipw/#{exiv#xiqtivexyvi/#ryxvmirx#g}gpmrk/#jpsshtpemr#liepxl/#erh#sxliv#

igsw}wxiq#jyrgxmsrw#xlex#evi#gvmxmgep#xs#xli#liepxl#sj#xli#wtigmiw#xlex#yxmpm~i#xli#Etepeglmgspe#

Vmziv/#jpsshtpemr/#erh#fe}1##Jsv#i|eqtpi/#xli#vihygxmsr#mr#xli#eviep#i|xirx#sj#jpsshtpemr#

mryrhexmsr#hyi#xs#xli#Gsvtw�#gyvvirx#qerekiqirx#sj#xli#EGJ#lew#epvieh}#pih#xs#wmkrmjmgerx#

vihygxmsr#mr#vigvymxqirx#mr#xli#Etepeglmgspe#Vmziv#jsviwx#gerst}1##Izir#wqepp#ehhmxmsrep#glerkiw#

gsyph#pieh#xs#qiewyvefpi#rikexmzi#glerkiw#mr#xli#vmziv#igsw}wxiq1##�Xskixliv/#vikmsrep#gpmqexi#

glerki#erh#psgep#{exiv#qerekiqirx#tvegxmgiw#lezi#xli#tsxirxmep#xs#tivqerirxp}#epxiv#xli#

gsqtswmxmsr#erh#jyrgxmsrmrk#sj#qer}#vmziv#igsw}wxiqw#1#1#1#1�498##Tsxirxmep#mqtegxw#sj#gpmqexi#

glerki#evi#hmwgywwih#mr#qsvi#hixemp#mr#Wigxmsr#L1441#sj#xliwi#gsqqirxw1##

#

" Xli#gyqypexmzi#mqtegxw#sj#vihygih#jps{w#sr#xli#igspskmgep#liepxl#erh#tvshygxmzmx}#sj#xli#

Etepeglmgspe#Fe}1##Izmhirgi#sj#xli#wmkrmjmgergi#sj#xliwi#mqtegxw#mrgpyhiw#xli#gexewxvstlmg#

gsppetwi#sj#xli#s}wxiv#jmwliv}#xlex#pih#xs#xli#5346#s}wxiv#jmwliv}#hmwewxiv#higpevexmsr#jsv#xli#

Etepeglmgspe#Fe}1##Izir#vipexmzip}#wqepp#ehhmxmsrep#mrgviewiw#mr#hvsyklx#gsrhmxmsrw#gsyph#geywi#

wmkrmjmgerx#igspskmgep#glerkiw1##Ew#hiwgvmfih#f}#Tmri#ix#ep#+5348,#xli#s}wxiv#�jmwliv}#rs{#wiiqw#

#
498#L1W1#Kepfvemxl/#H1I1#Wtssriv/#G1G1#Zeykl/#W}rivkmwxmg#ijjigxw#sj#vikmsrep#gpmqexi#texxivrw#erh#psgep#{exiv#

qerekiqirx#sr#jviwl{exiv#qywwip#gsqqyrmxmiw/#Fmspskmgep#Gsrwivzexmsr#476#+5343,#44;8�44<6#+ezempefpi#ex#

lxxt>22zqtmrgip1sy1ihy2hs{rpseh2tyfpmgexmsrw2KepfvemxlixepFG431thj,1###

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#95#

###########################################################
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xs#fi#ex#e#gvswwvsehw#mr#xivqw#sj#gsrxmryih#i|mwxirgi#erh#tswwmfp}#vmwow#er#mvvizivwmfpi#

gsppetwi1�499##Sxliv#jmwlivmiw#mr#xli#Fe}#lezi#epws#fiir#mr#wizivi#higpmri1###

#

Xli#jempyvi#xs#gsrhygx#e#jypp#erh#qiermrkjyp#ewwiwwqirx#sj#gyqypexmzi#mqtegxw#virhivw#xli#HIMW#kvswwp}#

mrehiuyexi1##

#

552 Ymj$IJNX$Kfnqx$yt$Fijvzfyjq~$J{fqzfyj$ymj$Nrufhyx$tk$Hqnrfyj$Hmfslj$

#

Xli#HIMW#jempw#xs#izepyexi#{lixliv#xli#mqtegxw#sj#gpmqexi#glerki#gsyph#i|egivfexi#xli#ehzivwi#mqtegxw#

sj#xli#TEE#erh#sxliv#epxivrexmziw#sr#xli#Etepeglmgspe#igsw}wxiq#erh#xli#wtigmiw#xlex#vip}#sr#mx1##Xli#

HIMW#epws#jempw#xs#ewwiww#{lixliv#xli#TEE#sv#sxliv#epxivrexmziw#{syph#qeoi#xli#Etepeglmgspe#igsw}wxiq#

erh#xli#wtigmiw#xlex#vip}#sr#mx#piww#viwmpmirx#xs#gpmqexi#glerki1###

#

Xli#HIMW#vipmiw#sr#e#YWEGI#Mrwxmxyxi#jsv#[exiv#Viwsyvgiw#EGJ#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#jsv#mxw#

ewwiwwqirx#sj#gpmqexi#glerki1##Xlex#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#�kirivepp}#ewwiwwiw#xli#getegmx}#sj#

xli#stivexmsrw#_sj#xli#TEEa#xs#qiix#xli#gsrkviwwmsrepp}#eyxlsvm~ih#tyvtswiw#sj#xli#EGJ#w}wxiq#sj#

jihivep#viwivzsmvw#yrhiv#gpmqexi#glerki0ehnywxih#gsrhmxmsrw1�##HIMW#Ettirhm|#R#ex#R091##Mr#sxliv#{svhw/#

xli#HIMW#erh#xli#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#psso#ex#{lixliv#xli#ekirg}#{mpp#wxmpp#fi#efpi#xs#

stivexi#xli#w}wxiq#yrhiv#xli#TEE#ew#xli#gpmqexi#glerkiw1#

#

[lmpi#ewwiwwmrk#{lixliv#xli#Gsvtw#{mpp#wxmpp#fi#efpi#xs#stivexi#xli#EGJ#w}wxiq#ywmrk#xli#TEE#ew#xli#

gpmqexi#glerkiw#qe}#fi#e#ywijyp#erep}wmw#jsv#xli#Gsvtw/#mx#mw#rsx#xli#erep}wmw#xlex#mw#viuymvih#f}#RITE1##

RITE#viuymviw#e#gevijyp#ewwiwwqirx#erh#gsrwmhivexmsr#sj#{lixliv#xli#glerkiw#{vsyklx#f}#gpmqexi#

glerki#gsyph#ehh#xs/#eqtpmj}/#sv#i|egivfexi#mqtegxw#sj#xli#TEE#sv#sxliv#epxivrexmziw149;##Rimxliv#xli#

Gpmqexi#Glerki#Wyttsvx#Erep}wmw#rsv#xli#gpmqexi#glerki#hmwgywwmsr#mr#xli#HIMW#wexmwj}#xliwi#

viuymviqirxw1#

#

Xli#srp}#vijivirgi#xs#irzmvsrqirxep#mqtegxw#mr#xli#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#mw#xlex#mx#gpemqw#xs#

qeoi#�e#kirivep#ettvemwep#sj#mqtegxw#xs#fmspskmgep#viwsyvgiw�#ywmrk#{exiv#uyepmx}#ew#xli#srp}#�erep}xmg#

tvs|}1�##Mx#xlir#gsrgpyhiw#xlex#xli#�gpmqexi#glerki0ehnywxih#{exiv#uyepmx}#wgirevms#hmwtpe}ih#mrgviewih#

{exiv#xiqtivexyvi#xlvsyklsyx#xli#pirkxl#sj#xli#EGJ#Fewmr1�##HIMW#Ettirhm|#R#ex#R09#erh#R0;1##Ls{iziv/#

rimxliv#xli#HIMW#rsv#xli#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#hmwgyww#xli#mqtegxw#sj#xlmw#glerki#sr#jmwl#erh#

{mphpmji1##

#

499#Tmri/#[1#I1/#MMM/#G1#N1#[epxivw/#I1#Z1#Geqt/#V1#Fsyglmppsr/#V1#Elvirw/#P1#Wxyvqiv/#erh#Q1#I1#Fivvmker/#53481#Xli#

gyvmsyw#gewi#sj#iewxivr#s}wxiv#Gvewwswxvie#zmvkmrmge#wxsgo#wxexyw#mr#Etepeglmgspe#Fe}/#Jpsvmhe1#Igspsk}#erh#Wsgmix}#

53+6,>791#lxxt>22h|1hsm1svk24318;842IW03;<5;0533679#+ezempefpi#ex#

lxxt>22{{{1igspsk}erhwsgmix}1svk2zsp532mww62evx792,1#
49;#Wii#Girxiv#jsv#Fmspskmgep#Hmzivwmx}#z1#Rex�p#L{}#Xvejjmg#Wejix}#Ehqmrmwxvexmsr/#86<#J16h#44;5/#454;#+=xl#Gmv1#533<,#

+lsphmrk#xlex#erep}~mrk#xli#mqtegxw#sj#gpmqexi#glerki#mw#�tvigmwip}#xli#omrh#sj#gyqypexmzi#mqtegxw#erep}wmw#xlex#

RITE#viuymviw#ekirgmiw#xs#gsrhygx�#erh#xlex#RITE#viuymviw#erep}wmw#sj#xli#gyqypexmzi#mqtegx#sj#kviirlsywi#kew#

iqmwwmsrw#{lir#higmhmrk#rsx#xs#wix#givxemr#GEJI#wxerhevhw,?#Girxiv#jsv#Fmspskmgep#Hmzivwmx}#z1#Oiqtxlsvri/#8<<#J16h#

;34/#;44#+=xl#Gmv1#533=,#+RITE#erep}wmw#tvstivp}#mrgpyhih#erep}wmw#sj#xli#ijjigxw#sj#gpmqexi#glerki#sr#tspev#fievw/#

mrgpyhmrk#�mrgviewih#ywi#sj#gsewxep#irzmvsrqirxw/#mrgviewih#fiev2lyqer#irgsyrxivw/#glerkiw#mr#tspev#fiev#fsh}#

gsrhmxmsr/#higpmri#mr#gyf#wyvzmzep/#erh#mrgviewih#tsxirxmep#jsv#wxviww#erh#qsvxepmx}/#erh#irivkixmg#riihw#mr#lyrxmrk#

jsv#wiepw/#ew#{ipp#ew#xvezipmrk#erh#w{mqqmrk#xs#hirrmrk#wmxiw#erh#jiihmrk#eview1�,1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#96#

###########################################################

AR

Response to ACF234 – National Wildlife Federation

AR. The PAA has been evaluated for adaptation to climate change in compliance with current USACE regulations

(section 6.8 of the final EIS). Water management is an iterative process and decisions are made every day to

address climate variability. Under the conditions referenced by the Third National Climate Assessment report of

the U.S. Global Change Research Program, the operations in the proposed WCMs would be used to minimize the

effects to fisheries in the ACF system by ensuring minimum flows and working with stakeholders to make

releases in support of the health of the system, as has been done in the past through drought calls open to all

stakeholders.
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Mqtsvxerxp}/#rimxliv#xli#HIMW#rsv#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#ehhviww#e#lswx#sj#ehhmxmsrep#gvmxmgep#

mwwyiw1##Xliwi#mrgpyhi>##xli#pmoip}#mqtegxw#sj#gpmqexi#glerki#sr#jps{/#{exiv#uyerxmx}/#jpsshtpemr#

gsrrigxmzmx}/#jpsshtpemr#wsmp#qsmwxyvi/#wepmrmx}/#erh#wie#pizip#vmwi1##Xli#HIMW#erh#Gpmqexi#Glerki#Wyttsvx#

Erep}wmw#epws#jemp#xs#ehhviww#xli#viwypxmrk#gpmqexi#glerki0vipexih#mqtegxw#sr#jmwl/#{mphpmji/#erh#xviiw#erh#

sxliv#tperxw1###

#

Qsvisziv/#xli#Gpmqexi#Glerki#Wyttsvx#Erep}wmw#gsrxemrw#e#ryqfiv#sj#gvmxmgep#qshipmrk#jpe{w1##Jmvwx/#mx#

vipmiw#sr#hexe#xlex#mw#jev#xss#gsevwi#xs#tvszmhi#e#qiermrkjyp#ewwiwwqirx#sj#gpmqexi#glerki#mqtegxw1##Mx#

vyrw#er#erep}wmw#srp}#ex#xli#pizip#sj#LYG#7/#{lmgl#lew#er#eziveki#wm~i#sj#49/<33#wuyevi#qmpiw1##Xli#

erep}wmw#wlsyph#lezi#fiir#vijmrih#xs#xli#pizip#sj#LYG#<#+lezmrk#er#eziveki#wm~i#sj#;33#wuyevi#qmpiw,#sv#

wqeppiv#mr#svhiv#xs#qiermrkjypp}#ewwiww#xli#mqtegxw#sj#gpmqexi#glerki1##Wigsrh/#mx#vipmiw#mr#tevx#sr#xli#

Yrmqtemvih#Jps{#Wix/#{lmgl#lew#e#ryqfiv#sj#tvsfpiqw#xlex#evi#hmwgywwih#mr#Wigxmsr#L#sj#xliwi#

gsqqirxw1##Ivvsvw#mr#xli#yrmqtemvih#jps{#wix#{mpp#fi#mqfihhih#mr#xli#qship#ywih#jsv#xli#gpmqexi#glerki#

erep}wmw/#erh#xliwi#ivvsvw#evi#kviexiwx#ex#ps{#jps{#gsrhmxmsrw/#{lmgl#evi#xli#gsrhmxmsrw#sj#teveqsyrx#

gsrgivr#jsv#xli#EGJ1###

#

Er#ettvstvmexi#gpmqexi#glerki#ewwiwwqirx#wlsyph#gsrwmhiv#xli#tsxirxmepp}#wmkrmjmgerx#mqtpmgexmsrw#sj#xli#

tvihmgxih#glerkiw#mr#gpmqexi#jsv#xli#EGJ#Fewmr#erh#xli#Etepeglmgspe#Vmziv/#jpsshtpemr/#erh#fe}1##Jsv#

i|eqtpi/#xli#Xlmvh#Rexmsrep#Gpmqexi#Ewwiwwqirx#tvszmhiw#xli#jspps{mrk#ewwiwwqirx#sj#xli#EGJ#Fewmr>##

#

�Xli#Etepeglmgspe0Glexxelssglii0Jpmrx#Vmziv#Fewmr#mr#Kisvkme#i|iqtpmjmiw#e#tpegi#{livi#qer}#

{exiv#ywiw#evi#mr#gsrjpmgx/#erh#jyxyvi#gpmqexi#glerki#mw#i|tigxih#xs#i|egivfexi#xlmw#gsrjpmgx1#Xli#

fewmr#hvemrw#4=/933#wuyevi#qmpiw#mr#xlvii#wxexiw#erh#wyttpmiw#{exiv#jsv#qypxmtpi/#sjxir#

gsqtixmrk/#ywiw/#mrgpyhmrk#mvvmkexmsr/#hvmromrk#{exiv#erh#sxliv#qyrmgmtep#ywiw/#ts{iv#tperx#

gsspmrk/#rezmkexmsr/#l}hvsts{iv/#vigviexmsr/#erh#igsw}wxiqw1##Yrhiv#jyxyvi#gpmqexi#glerki/#

xlmw#fewmr#mw#pmoip}#xs#i|tivmirgi#qsvi#wizivi#{exiv#wyttp}#wlsvxekiw/#qsvi#jviuyirx#iqtx}mrk#

sj#viwivzsmvw/#zmspexmsr#sj#irzmvsrqirxep#jps{#viuymviqirxw#+{mxl#tswwmfpi#mqtegxw#xs#jmwlivmiw#

ex#xli#qsyxl#sj#xli#Etepeglmgspe,/#piww#irivk}#kirivexmsr/#erh#qsvi#gsqtixmxmsr#jsv#

viqemrmrk#{exiv1##Ehetxexmsr#stxmsrw#mrgpyhi#glerkiw#mr#viwivzsmv#wxsveki#erh#vipiewi#

tvsgihyviw#erh#tswwmfpi#tlewih#i|terwmsr#sj#viwivzsmv#getegmx}1##Ehhmxmsrep#ehetxexmsr#stxmsrw#

gsyph#mrgpyhi#{exiv#gsrwivzexmsr#erh#hiqerh#qerekiqirx1�49<#

#

Xli#Xlmvh#Rexmsrep#Gpmqexi#glerki#ewwiwwqirx#epws#lmklpmklxw#xlvii#gvmxmgep#eview#sj#gsrgivr#evmwmrk#jvsq#

gpmqexi#glerki#mr#xli#wsyxliewxivr#Yrmxih#Wxexiw>##wie#pizip#vmwi/#mrgviewih#xiqtivexyviw/#erh#higviewih#

{exiv#ezempefmpmx}149=##Iegl#sj#xliwi#mw#tsxirxmepp}#wmkrmjmgerx#jsv#xli#Etepeglmgspe#igsw}wxiq1##Jsv#

i|eqtpi>#

#

" �E#qensv#gsrwiuyirgi#sj#gpmqexi#glerki#{mpp#fi#lmkliv#xiqtivexyviw/#mrgpyhmrk#e#wmkrmjmgerx#

mrgviewiw#mr#xli#ryqfiv#sj#lsx#he}w#+=8´J#sv#efszi,#erh#higviewiw#mr#jvii~mrk#izirxw1�##Xlmw#

gsyph#lezi#wmkrmjmgerx#mqtpmgexmsrw#jsv#{exiv#xiqtivexyvi/#{exiv#pizipw/#erh#{ixperh#erh#

49<#Gevxiv/#P1#Q1/#N1#[1#Nsriw/#P1#Fivv}/#Z1#Fyvoixx/#N1#J1#Qyvpi}/#N1#Sfi}wioive/#T1#N1#Wglveqq/#erh#H1#[iev/#5347>#Gl1#

4;>#Wsyxliewx#erh#xli#Gevmffier1#Gpmqexi#Glerki#Mqtegxw#mr#xli#Yrmxih#Wxexiw>#Xli#Xlmvh#Rexmsrep#Gpmqexi#

Ewwiwwqirx/#N1#Q1#Qipmpps/#Xiviwi#+X1G1,#Vmglqsrh/#erh#K1#[1#]sli/#Ihw1/#Y1W1#Kpsfep#Glerki#Viwievgl#Tvskveq/#

6=9074;/#7391#hsm>431;=632N3R0T55GF1#+ezempefpi#ex#lxxt>22rge53471kpsfepglerki1ksz2vitsvx2vikmsrw2wsyxliewx,#

+iqtlewmw#ehhih,1#
49=#Mh1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#97#

###########################################################

Response to ACF234 – National Wildlife Federation
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jpsshtpemr#l}hvspsk}#xlex#wlsyph#fi#jypp}#erep}~ih#mr#xli#HIMW14;3##Mrhiih/#xlivi#mw#�e#viewsrefpi#

i|tigxexmsr#xlex#xlivi#{mpp#fi#vihygih#{exiv#ezempefmpmx}#hyi#xs#xli#mrgviewih#izetsvexmzi#pswwiw#

viwypxmrk#jvsq#vmwmrk#xiqtivexyviw#epsri1�4;4#

#

" Mrgviewih#xiqtivexyviw#gsyph#epws#geywi#kviexiv#jsviwx#hmwxyvfergiw#hyi#xs#gpmqexi0glerkih#

mrhygih#jegxsvw#wygl#ew#mrgviewih#xvii#wxviww/#wlmjxmrk#tlirspsk}/#erh#epxivih#mrwigx#erh#

texlskir#pmjig}gpiw14;5##Kmzir#xli#wmkrmjmgergi#sj#xli#Etepeglmgspe#Vmziv#Jpsshtpemr/#xli#HIMW#

wlsyph#psso#gevijypp}#ex#xli#gyqypexmzi#mqtegxw#sj#xliwi#gpmqexi0glerkih#mrhygih#mqtegxw1###

#

" Gpmqexi#glerki#mw#i|tigxih#xs#pieh#xs#mrgviewih#{exiv#{mxlhve{epw#jsv#ekvmgypxyvep#mvvmkexmsr#erh#

sxliv#ywiw#erh#�mrgviewiw#mr#{exiv#hiqerh#f}#xli#irivk}/#ekvmgypxyvep/#erh#yvfer#wigxsvw#{mpp#

mrgviewi#xli#gsqtixmxmsr#jsv#{exiv/#tevxmgypevp}#mr#wmxyexmsrw#{livi#irzmvsrqirxep#{exiv#riihw#

gsrjpmgx#{mxl#sxliv#ywiw1�#4;6##Xliwi#mqtegxw#wlsyph#fi#gevijypp}#gsrwmhivih#mr#ewwiwwmrk#xli#

gyqypexmzi#mqtegxw#sj#xli#TEE1#

#

" Gpmqexi#glerki#mw#i|tigxih#xs#mrgviewi#glerkiw#mr#ryxvmirx#g}gpmrk#{mxl#tsxirxmepp}#wmkrmjmgerx#

gyqypexmzi#mqtegxw1##Xli#vihygxmsr#mr#xli#eviep#i|xirx#sj#jpsshtpemr#mryrhexmsr#lew#epvieh}#pih#

xs#wmkrmjmgerx#vihygxmsr#mr#vigvymxqirx#mr#xli#jsviwx#gerst}1##Izir#wqepp#ehhmxmsrep#glerkiw#gsyph#

pieh#xs#qiewyvefpi#rikexmzi#glerkiw#mr#xli#vmziv#igsw}wxiq#erh#riihw#xs#fi#jypp}#ewwiwwih1##

Xliwi#mqtegxw#wlsyph#fi#gevijypp}#gsrwmhivih#mr#ewwiwwmrk#xli#gyqypexmzi#mqtegxw#sj#xli#TEE#sr#

xli#vmziv#igsw}wxiq#erh#xli#jmwl#erh#{mphpmji#xlex#hitirh#sr#mx1###

#

" Gpmqexi#glerki#qe}#geywi#wmkrmjmgerx#ehzivwi#mqtegxw#jsv#xli#qmkvexsv}#wtigmiw#xlex#yxmpm~i#xli#

EGJ#fewmr/#erh#xliwi#mqtegxw#qywx#fi#gsrwmhivih#mr#izepyexmrk#xli#gyqypexmzi#mqtegxw#sj#xli#

tvstswih#epxivrexmziw1##Qmkvexsv}#fmvhw#evi#ex#tevxmgypev#vmwo#jvsq#gpmqexi#glerki1##Qmkvexsv}#

fmvhw#evi#ejjigxih#f}#glerkiw#mr#{exiv#vikmqi/#qmwqexgliw#{mxl#jssh#wyttp}/#wie#pizip#vmwi/#erh#

lefmxex#wlmjxw/#glerkiw#mr#tvi}#verki/#erh#mrgviewih#wxsvq#jviuyirg}14;7##Ew#vigskrm~ih#f}#xli#

Yrmxih#Rexmsrw#Irzmvsrqirx#Tvskveq#erh#xli#Gsrzirxmsr#sr#xli#Gsrwivzexmsr#sj#Qmkvexsv}#

Wtigmiw#sj#[mph#Ermqepw>###

#

�Ew#e#kvsyt/#qmkvexsv}#{mphpmji#ettievw#xs#fi#tevxmgypevp}#zyprivefpi#xs#xli#

mqtegxw#sj#Gpmqexi#Glerki#figeywi#mx#ywiw#qypxmtpi#lefmxexw#erh#wmxiw#erh#ywi#e#

{mhi#verki#sj#viwsyvgiw#ex#hmjjivirx#tsmrxw#sj#xlimv#qmkvexsv}#g}gpi1##Xli}#evi#

epws#wyfnigx#xs#e#{mhi#verki#sj#tl}wmgep#gsrhmxmsrw#erh#sjxir#vip}#sr#tvihmgxefpi#

{iexliv#texxivrw/#wygl#ew#{mrhw#erh#sgier#gyvvirxw/#{lmgl#qmklx#glerki#yrhiv#

xli#mrjpyirgi#sj#Gpmqexi#Glerki1#Jmrepp}/#xli}#jegi#e#{mhi#verki#sj#fmspskmgep#

mrjpyirgiw/#wygl#ew#tvihexsvw/#gsqtixmxsvw#erh#hmwiewiw#xlex#gsyph#fi#ejjigxih#

f}#Gpmqexi#Glerki1##[lmpi#wsqi#sj#xlmw#mw#epws#xvyi#jsv#qsvi#wihirxev}#wtigmiw/#

qmkverxw#lezi#xli#tsxirxmep#xs#fi#ejjigxih#f}#Gpmqexi#Glerki#rsx#srp}#sr#xlimv#

fviihmrk#erh#rsr0fviihmrk#kvsyrhw#fyx#epws#{lmpi#sr#qmkvexmsr1�#

#

4;3#Mh1#
4;4#Mh1#
4;5#Mh1#
4;6#Mh1#
4;7#Mh1#ex#750761#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#98#

###########################################################

�Etevx#jvsq#wygl#hmvigx#mqtegxw/#jegxsvw#xlex#ejjigx#xli#qmkvexsv}#nsyvri}#mxwipj#

qe}#ejjigx#sxliv#tevxw#sj#e#wtigmiw�#pmji#g}gpi1##Glerkiw#mr#xli#xmqmrk#sj#

qmkvexmsr#qe}#ejjigx#fviihmrk#sv#lmfivrexmsr/#jsv#i|eqtpi#mj#e#wtigmiw#lew#xs#

xeoi#psrkiv#xler#rsvqep#sr#qmkvexmsr/#hyi#xs#glerkiw#mr#gsrhmxmsrw#ir#vsyxi/#

xlir#mx#qe}#evvmzi#pexi/#sfxemr#tssviv#uyepmx}#fviihmrk#viwsyvgiw#+wygl#ew#

xivvmxsv},#erh#fi#piww#tvshygxmzi#ew#e#viwypx1##Mj#qmkvexmsr#gsrwyqiw#qsvi#

viwsyvgiw#xler#rsvqep/#xlir#mrhmzmhyepw#qe}#lezi#ji{iv#viwsyvgiw#xs#tyx#mrxs#

fviihmrk#1#1#1#1�#

#

-#-#-#

#

�Oi}#jegxsvw#xlex#evi#pmoip}#xs#ejjigx#epp#wtigmiw/#vikevhpiww#sj#qmkvexsv}#

xirhirg}/#evi#glerkiw#mr#tvi}#hmwxvmfyxmsrw#erh#glerkiw#sv#psww#sj#lefmxex1##

Glerkiw#mr#tvi}#qe}#sggyv#mr#xivqw#sj#xlimv#hmwxvmfyxmsrw#sv#mr#xmqmrk1##Xli#pexxiv#

qe}#sggyv#xlsykl#hmjjivirxmep#glerkiw#mr#hizipstqirxep#vexiw#erh#ger#pieh#xs#e#

qmwqexgl#mr#xmqmrk#fix{iir#tvihexsvw#erh#tvi}#+�tlirspskmgep#hmwnyrgxmsr�,1##

Glerkiw#mr#lefmxex#uyepmx}#+piehmrk#ypxmqexip}#xs#lefmxex#psww,#qe}#fi#mqtsvxerx#

jsv#qmkvexsv}#wtigmiw#xlex#riih#e#gslivirx#rix{svo#sj#wmxiw#xs#jegmpmxexi#xlimv#

qmkvexsv}#nsyvri}w1##Lefmxex#uyepmx}#mw#iwtigmepp}#mqtsvxerx#sr#wxekmrk#sv#wxst0

sziv#wmxiw/#ew#mrhmzmhyepw#riih#xs#gsrwyqi#pevki#eqsyrxw#sj#viwsyvgi#vetmhp}#xs#

gsrxmryi#xlimv#sr{evh#nsyvri}1##Wygl#lmkl#uyepmx}#wmxiw#qe}#_fia#gvygmep#xs#epps{#

qmkverxw#xs#gvsww#pevki#igspskmgep#fevvmivw/#wygl#ew#sgierw#sv#hiwivxw1�4;8#

#

" Gpmqexi#glerki#qe}#epws#geywi#wmkrmjmgerx#mqtegxw#xs#xli#jmwl#erh#{mphpmji#xlex#vip}#sr#xli#

Etepeglmgspe#Fe}#erh#xliwi#mqtegxw#qywx#fi#gsrwmhivih#mr#izepyexmrk#xli#gyqypexmzi#mqtegxw#sj#

xli#tvstswih#epxivrexmziw1##Gpmqexi#glerki#mrhygih#mqtegxw#xs#sgier#wtigmiw#mrgpyhi#glerkiw#xs#

fsxl#kiskvetlmgep#verki#erh#wiewsrep#tlvirspsk}#+xmqmrk#sj#qmkvexmsr/#jps{ivmrk/#wte{rmrk/#erh#

pevzep#vigvymxqirx,#evi#sggyvvmrk#ex#pizipw#xlex#jev#i|giih#xli#vexi#sj#wygl#glerkiw#jsv#perh#

wtigmiw1##Gpmqexi#glerki#epws#jegmpmxexiw#xli#wtvieh#sj#lmklp}#mrzewmzi#qevmri#wtigmiw1#

#

Jsv#i|eqtpi/#e#5344#wxyh}#tyfpmwlih#mr#Wgmirgi/#gsrgpyhiw#xlex#eziveki#kiskvetlmgep#verki#

wlmjxw#jsv#qevmri#gsqqyrmxmiw#hyi#xs#gpmqexi#glerki#sziv#xli#tewx#83#}ievw#evi#jvsq#417#xs#5<#

oq#tiv#higehi�sv#31=#xs#4;17#qmpiw#tiv#higehi14;9##Wlmjxw#mr#wiewsrep#xmqmrk#jsv#qevmri#wtigmiw#

evi#ehzergmrk#er#eziveki#sj#716#he}w#tiv#higehi#mr#xli#sgierw14;;##Xlmw#wxyh}#epws#gsrgpyhiw#xlex#

verki#wlmjxw#mr#xli#sgier#evi#jvsq#418#xs#8#xmqiw#jewxiv#xler#verki#wlmjxw#sr#perh/#pmoip}#hyi#xs#

xli#qsvi#lsqskirisyw#rexyvi#sj#wyvjegi#{exiv#xiqtivexyvi#glerkiw#mr#xli#sgier#xler#sr#

perh/#erh#wlmjxw#mr#xli#xmqmrk#sj#wtvmrk#xiqtivexyviw#{ivi#63#xs#73(#jewxiv#mr#xli#sgier#xler#sr#

perh#+jvsq#4=93�533=,14;<##E#5343#wxyh}#tyfpmwlih#mr#Kpsfep#Igspsk}#erh#Fmskiskvetl}#epws#

gsrgpyhiw#xlex#verki#wlmjxw#sggyvvih#qygl#jewxiv#mr#qevmri#w}wxiqw#xler#xivviwxvmep#w}wxiqw/#erh#

4;8#YRIT2GQW#Wigvixevmex/#Fsrr/#Kivqer}/#Qmkvexsv}#Wtigmiw#erh#Gpmqexi#Glerki>#Mqtegxw#sj#e#Glerkmrk#

Irzmvsrqirx#sr#[mph#Ermqepw#+5339,#ex#73074#+ezempefpi#ex#

lxxt>22{{{1gqw1mrx2tyfpmgexmsrw2thj2GQWcGmqexiGlerki1thj,1#
4;9#Qmgleip#X1#Fyvvs{w/#Wglsiqer#H1W1/#Fygopi}#P1F1/#ix#ep/#Xli#Tegi#sj#Wlmjxmrk#Gpmqexi#mr#Qevmri#erh#Xivviwxvmep#

Igsw}wxiqw1#Wgmirgi/#Zsp#667>#985088#+Rsz1#7/#5344,1##
4;;#Mh1#
4;<#Mh1#

Gsrwivzexmsr#Svkerm~exmsr#Gsqqirxw# # # # # # # # Teki#99#

###########################################################
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rsxih#xlex#qswx#sj#xli#wtigmiw#hsgyqirxih#ew#wlmjxmrk#xlimv#verki#{ivi#gsewxep#wtigmiw14;=##E#

533=#wxyh}#tyfpmwlih#mr#Jmwl#erh#Jmwlivmiw/#tvsnigxih#e#gpmqexi0glerki#mrhygih#verki#wlmjx#jsv#

qevmri#jmwl#erh#mrzivxifvexiw#sj#�78�8=#oq#tiv#higehi��sv#5<#xs#6;#qmpiw#tiv#higehi14<3###

#

" Gpmqexi#glerki#epws#jegmpmxexiw#xli#wtvieh#sj#mrzewmzi#wtigmiw/#erh#xliwi#mqtegxw#qywx#fi#

gsrwmhivih#mr#izepyexmrk#xli#gyqypexmzi#mqtegxw#sj#xli#tvstswih#epxivrexmziw1##E#5335#wxyh}#

tyfpmwlih#mr#xli#Tvsgiihmrkw#sj#xli#Rexmsrep#Egehiq}#sj#Wgmirgiw#xlex#pssoih#ex#mrzewmzi#qevmri#

wtigmiw#gsrgpyhiw#xlex#�xli#kviexiwx#ijjigxw#sj#gpmqexi#glerki#sr#fmsxmg#gsqqyrmxmiw#qe}#fi�#xs#

�jegmpmxexi#e#wlmjx#sj#hsqmrergi#f}#rsrrexmzi#wtigmiw/#eggipivexmrk#xli#lsqskirm~exmsr#sj#xli#

kpsfep#fmsxe1�4<4##Xlmw#vitsvx#epws#gsrgpyhiw#xlex#xli#kviexiwx#ijjigxw#sj#gpmqexi#glerki#sr#fmsxmg#

gsqqyrmxmiw#qe}#fi#hyi#xs#glerkmrk#qe|mqyq#erh#qmrmqyq#xiqtivexyviw#vexliv#xler#erryep#

qierw14<5#

#

Xli#Gsvtw#wlsyph#gsqtpixip}#vihs#mxw#gpmqexi#glerki#ewwiwwqirx#xs#ehhviww#xli#x}tiw#sj#gsrgivrw#vemwih#

mr#xliwi#gsqqirxw#erh#wlsyph#irwyvi#xlex#mx#ywiw#xli#qswx#yt#xs#hexi#gpmqexi#wgmirgi#mr#xlmw#ri{#

vizmi{1###

#

562 Ymj$IJNX$Kfnqx$yt$Fijvzfyjq~$J{fqzfyj$ymj$Wnxp$tk$Inxuwtutwyntsfyj$Nrufhyx$yt$

Qt|$Nshtrj$fsi$Rnstwny~$Htrrzsnynjx$
#

Xli#HIMW#jempw#xs#ewwiww#xli#irzmvsrqirxep#nywxmgi#mqtegxw#sj#xli#tvstswih#epxivrexmziw#sr#gsqqyrmxmiw#

mr#Jpsvmhe1##I|igyxmzi#Svhiv#45<=<#viuymviw#xlex#iegl#Jihivep#ekirg}#eglmizi#irzmvsrqirxep#nywxmgi#f}#

mhirxmj}mrk#erh#ehhviwwmrk#hmwtvstsvxmsrexip}#lmkl#ehzivwi#lyqer#liepxl#sv#irzmvsrqirxep#ijjigxw#sj#

jihivep#egxmzmxmiw#sr#qmrsvmx}#erh#ps{0mrgsqi#tstypexmsrw1###

#

Nslr#Qsver/#e#TlH#gerhmhexi#mr#xli#Hitevxqirx#sj#Erxlvstspsk}#ex#Wxerjsvh#Yrmzivwmx}/#tvszmhih#xli#

jspps{mrk#gsqqirxw#sr#xlmw#gvmxmgep#mwwyi#mr#lmw#Rsziqfiv#=/#5348#gsqqirx#pixxiv#xs#xli#Gsvtw#vikevhmrk#

xli#HIMW>##

#

�Xli#xlviex#sj#gsppetwi#sj#xli#s}wxiv#mrhywxv}#mw#er#irzmvsrqirxep#nywxmgi#mwwyi#mr#Iewxtsmrx/#

uyepmj}mrk#yrhiv#ps{0mrgsqi#gsqqyrmx}1##Xli#s}wxivqir#sj#Iewxtsmrx#erh#Etepeglmgspe#evi#

{mhip}#vigskrm~ih#mr#Jpsvmhe#f}#nsyvrepmwxw/#xvezip#{vmxivw/#eyxlsvw/#erh#wsgmep#wgmirgi#viwievglivw#

ew#e#hmwxmrgx#gypxyvep#kvsyt1##Xlmw#mrgviewmrkp}#ps{0mrgsqi/#sjxir#qypxm0kirivexmsrep#tstypexmsr#

sj#viwsyvgi#ywivw#epws#vipmiw#sr#wyfwmwxirgi#xs#wyttpiqirx#xlimv#hmixw1#Xli#s}wxivqir#evi#jegmrk#

4;=#Gewgehi#N1#F1#Wsvxi/#W1P1#[mppmeqw#erh#N1X#Gevpxsr/#Qevmri#verki#wlmjxw#erh#wtigmiw#mrxvshygxmsrw>#gsqtevexmzi#

wtvieh#vexiw#erh#gsqqyrmx}#mqtegxw/#Kpsfep#Igspsk}#erh#Fmskiskvetl}#+5343,#4=/#636�6491##Xli#wxyh}#hijmriw#

verki#wlmjxw#�ew#er}#glerkiw#mr#xli#hmwxvmfyxmsrw#sj#rexmzi#wtigmiw#xlex#evi#rsx#hmvigxp}#lyqer#qihmexih1�##Xli#

wxyh}#epws#gsrgpyhiw#xlex#�_vaerki#wlmjxw#sj#rexmzi#wtigmiw#erh#mrxvshygxmsrw#sj#rsr0rexmzi#wtigmiw#evi#erepsksyw#mr#

xlex#fsxl#evi#jyrheqirxepp}#fmspskmgep#mrzewmsrw/#mrzspzmrk#xli#qsziqirx#sj#mrhmzmhyepw#jvsq#e#hsrsv#gsqqyrmx}#

mrxs#e#vigmtmirx#gsqqyrmx}1�##E#gst}#sj#xlmw#wxyh}#mw#exxeglih#xs#xliwi#gsqqirxw1#
4<3#[mppmeq#[1P1#Gliyrk/#Z1[1]1#Peq/#N1P1#Wevqmirxs/#O1#Oievri}/#V1#[exwsr#erh#H1#Teyp}/#Tvsnigxmrk#kpsfep#qevmri#

fmshmzivwmx}#mqtegxw#yrhiv#gpmqexi#glerki#wgirevmsw/#Jmwl#erh#Jmwlivmiw/#43/#568�584#+533=,1###
4<4#Nslr#N1#Wxegls{mg~/#Xiv{mrw#N1V1/#[lmxpexgl#V1F1/#Swqer#V1[1/#Pmromrk#gpmqexi#glerki#erh#fmspskmgep#mrzewmsrw>#
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###########################################################

AS

Response to ACF234 – National Wildlife Federation

AS. Pertinent information from this comment has been incorporated into the environmental justice discussion in the

EIS (in sections 2.6.10 and 6.6.8). The EIS indicates that implementing the PAA would have no effect on the

Apalachicola Bay ecosystem and commercial fishing/oyster harvesting activities as compared to the NAA.

Accordingly, the PAA would not be expected to have an incremental adverse effect on the community.
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AT

AU

Response to ACF234 – National Wildlife Federation

AT. The referenced guidance applies to federal investment in water resources planning efforts. This EIS is not a

water resources planning study. It supports an operational update to the WCMs in light of current conditions

and applicable laws.

AU. USACE has consulted with representatives of the State of Florida, who provided comments during numerous

scopings and the public comment process. Because the PAA would have insignificant impacts compared to the

NAA (current reservoir operations), as described in the EIS, no mitigation is required.
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Response to ACF234 – National Wildlife Federation
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###########################################################

AV

Response to ACF234 – National Wildlife Federation

AV. USACE has complied with all applicable laws and guidance in updating the Master WCM.
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tspmgmiw#viuymvmrk#kviexiv#gsrwmhivexmsr#sj#xli#ijjigxw#sj#gpmqexi#glerki#sr#jihivep#mrjvewxvygxyvi#
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Svhiv#viuymviw#jihivep#ekirgmiw#xs#�gsqtpixi#er#mrzirxsv}#erh#ewwiwwqirx#sj#tvstswih#erh#gsqtpixih#

glerkiw#xs#xlimv#perh0#erh#{exiv0vipexih#tspmgmiw/#tvskveqw/#erh#vikypexmsrw#rigiwwev}#xs#qeoi#xli#

Rexmsr*w#{exivwlihw/#rexyvep#viwsyvgiw/#erh#igsw}wxiqw/#erh#xli#gsqqyrmxmiw#erh#igsrsqmiw#xlex#

hitirh#sr#xliq/#qsvi#viwmpmirx#mr#xli#jegi#sj#e#glerkmrk#gpmqexi�#erh#mr#vigskrmxmsr#sj#�xli#qer}#

firijmxw#xli#Rexmsr*w#rexyvep#mrjvewxvygxyvi#tvszmhiw�#hmvigxw#ekirgmiw#xs#jsgyw#sr#tvskveq#erh#tspmg}#

ehnywxqirxw#xlex#tvsqsxi#xli#hyep#ksepw#sj#kviexiv#gpmqexi#viwmpmirgi#erh#gevfsr#wiuyiwxvexmsr#{livi#

tswwmfpi1##Xli#TEE#{svow#ekemrwx#xliwi#gvmxmgep#tspmgmiw#erh#ksepw#f}/#eqsrk#sxliv#xlmrkw/#wmkrmjmgerxp}#

yrhivqmrmrk#xli#viwmpmirg}#erh#wywxemrefmpmx}#sj#jmwl#erh#{mphpmji#tstypexmsrw#f}#mqtswmrk#er#evxmjmgmep/#

irzmvsrqirxepp}#heqekmrk#jps{#vikmqi1###
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Evq}#Gsvtw#sj#Irkmriivw#Gpmqexi#Glerki#Ehetxexmsr#Tspmg}>##Xli#Nyri#5347#YWEGI#Gpmqexi#

Tvitevihriww#erh#Viwmpmirgi#Tspmg}#Wxexiqirx#hmvigxw#xli#Gsvtw#xs#mrxikvexi#gpmqexi#glerki#

tvitevihriww#erh#viwmpmirgi#tperrmrk#erh#egxmsrw#mrxs#xli#HIMW1##Xlmw#tspmg}#viuymviw#xli#Gsvtw#xs#
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glerki#erh#zevmefmpmx}#gsrwmhivexmsrw#jsv#qmwwmsrw#erh#stivexmsrw#mr#epp#tlewiw#sj#xli#tvsnigx#pmjig}gpi#jsv#

fsxl#ri{#erh#i|mwxmrk#tvsnigxw1�##Xli#HIMW#zmspexiw#xlmw#tspmg}#figeywi#mx#jempw#xs#mrgviewi#xli#viwmpmirg}#sj#
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#
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jsv#xli#jihivep#viwivzsmvw#mr#xli#Etepeglmgspe0Glexxelssglii0Jpmrx#Vmziv#Fewmr#+EGJ,#tiv#xli#Sgxsfiv#45/#

5345#errsyrgiqirx1##Mr#tevx/#xliwi#gsqqirxw#evi#fewih#sr#vizmi{#sj#xli#LIG#ViwWmq#wmqypexmsrw#

MLADARAF? L@= Y*QTvszihZ GH=J8LAGFK 8K hiwgvmfih#mr#xli#5345#J=HGJL =FLALD=< YEtepeglmgspe0

Glexxelssglii0'DAFL ^"$'_ 1=E8F< 3=;@FA; 8D -G<=DAF? 1=HGJLZ ^1iqerh#Vitsvx,1##Xliwi#wmqypexmsrw#

{ivi#vyr#mr#wyttsvx#sj#qshmj}mrk#xli#Qe}#5345#Vizmwih#Mrxivmq#Stivexmrk#Tvsgihyviw#f}#mrgsvtsvexmrk#

xli#glerkiw#wtigmjmih#mr#xli#Mqtvszih#Stivexmsrw1##Xli#Mqtvszih#Stivexmsrw#{ivi#vipiewih#mr#Nyri#

5345/#nywx#sri#qsrxl#ejxiv#xli#Qe}#5345#VMST#{ew#ettvszih#f}#xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#erh#

figeqi#ijjigxmzi1##Wyfwiuyirxp}/#xli#GSI#errsyrgih#xli#vistirmrk#sj#xli#wgstmrk#tvsgiww#jsv#ythexmrk#

xli#[exiv#Gsrxvsp#Qeryepw1##Xli#ythexih#qeryepw#{mpp#wytivwihi#xli#mrxivmq#stivexmrk#tvsgihyviw1#
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Qeryepw#xlex#evi#gyvvirxp}#tvijivvih#f}#xli#GSI1##Xlivijsvi#xli#gsqqirxw#fips{#evi#tvmqevmp}#hmvigxih#

ex#xli#stivexmsrw#hiwgvmfih#mr#xli#Nyri#Viqerh#Vitsvx/#xli#wmqypexmsrw#sj#xli#epxivrexmziw#hiwgvmfih#sr#

teki#77#sj#xli#vitsvx#erh#xli#ehiuyeg}#sj#xli#LIG#ViwWmq#qship#ywih#jsv#xli#wmqypexmsrw1##Gsqqirxw#

sr#xli#Nyri#5345#stivexmsrw#xverwqmxxih#f}#pixxiv#sj#Eykywx#43/#5345#xs#Qv1#Gyvxmw#Jpeoiw/#Qsfmpi#

Hmwxvmgx#erh#gsqqirxw#sr#xli#Qe}#VMST#xverwqmxxih#f}#pixxiv#xs#Hv1#Hsreph#[1#Mqq/#Tereqe#Gmx}#Jmiph#

Sjjmgi/#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#evi#mrgpyhih#f}#vijivirgi#ew#tevx#xli#gsqqirxw#tvszmhih#livimr1###

#

Ew#wxexih#mr#q}#tvizmsyw#pixxivw/#xli#Qe}#VMST#jsv#xli#viwivzsmvw#erh#xli#Nyri#5345#vigsqqirhih#

viwivzsmv#stivexmsrw#evi#e#hi#jegxs#mrxivwxexi#eppsgexmsr#sj#xli#{exiv#mr#xli#EGJ#fewmr1##Xli#viwivzsmv#

stivexmsrw#ijjigxmzip}#tvmsvmxm~i#{exiv#ywi#mr#xli#EGJ#fewmr#{mxl#vipiewiw#xs#Etepeglmgspe#Vmziv#lezmrk#e#

ps{iv#tvmsvmx}#xler#{exiv#hiqerhw#mr#Kisvkme#erh#vijmppmrk#xli#jihivep#viwivzsmvw1##Xli#pexxiv#mw#iwtigmepp}#

firijmgmep#xs#Peoi#Permiv#wmrgi#mx#gsrxemrw#wmkrmjmgerxp}#qsvi#egxmzi#+ywiefpi,#wxsveki#getegmx}#xler#xli#

gsqfmrih#egxmzi#wxsveki#sj#[iwx#Tsmrx#Peoi/#Peoi#[epxiv#J1#Kisvki#erh#Peoi#Wiqmrspi1###########

#

Iegl#zivwmsr#sj#xli#mrxivmq#stivexmrk#tvsgihyviw#lezi#mrgpyhih#e#gsqtsrirx#gszivmrk#vipiewiw#xs#

Etepeglmgspe#Vmziv#hyvmrk#rsr0hvsyklx#tivmshw#erh#e#witevexi#gsqtsrirx#hiwgvmfmrk#vipiewiw#hyvmrk#

YhvsyklxZ1##Hyvmrk#rsr0hvsyklx#tivmshw/#vipiewiw#xs#Etepeglmgspe#Vmziv#evi#wtigmjmih#mr#e#xefpi#{lmgl#pmwxw#

xli#vipiewi#viuymviqirx#ex#hmjjivirx#xmqiw#sj#xli#}iev#fewih#sr#xli#gsqfmrih#zspyqi#sj#{exiv#wxsvih#mr#

,8C= ,8FA=JT 6=KL 0GAFL ,8C= 8F< ,8C= 68DL=J 'V (=GJ?= ^Y;GEHGKAL= KLGJ8?=Z_ 8F< L@= 98KAF AF>DGOV *F

ehhmxmsr#xs#xli#vipiewi#viuymviqirx#jsv#Etepeglmgspe#Vmziv/#xli#xefpi#epws#wtigmjmiw#xli#eqsyrx#sj#xli#

fewmr#mrjps{#xlex#mw#ezempefpi#jsv#viwivzsmv#wxsveki1##Exxeglqirx#4#mw#Nyri#5345#Mqtvszih#Mrxivmq#

Stivexmsrw#xefpi#sj#vipiewiw#xs#Etepeglmgspe#Vmziv#+A{exiv#vipiewiw#jvsq#Nmq#[sshvyjj#Heq,1#

Iegl#zivwmsr#sj#xli#mrxivmq#stivexmrk#tvsgihyviw#epws#hiwgvmfiw#xli#vipiewiw#xs#Etepeglmgspe#Vmziv#

<MJAF? Y<JGM?@LZ H=JAG<K/#ew#hijmrih#f}#xli#GSI1##Xliwi#evi#hiwgvmfih#ew#xli#Iqivkirg}#Hvsyklx#
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Stivexmsrw#+IHS,1##Hyvmrk#hvsyklx/#epp#vipiewiw#xs#xli#vmziv#evi#wywtirhih#i|gitx#jsv#e#hemp}#vipiewi#sj#
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fewih#wspip}#sr#xli#gsqtswmxi#wxsveki#viqemrmrk#mr#xli#yttiv#xlvii#jihivep#viwivzsmvw#+Peoi#Permiv/#

[iwx#Tsmrx#Peoi#erh#Peoi#[epxiv#J1#Kisvki,1##Hvsyklx#stivexmsrw#evi#xvmkkivih#{lir#xli#gsqtswmxi#

viwivzsmv#wxsveki#higpmriw#xs#xli#xst#sj#gsqtswmxi#^sri#71##Mj#gsqtswmxi#wxsveki#higpmriw#xs#xli#xst#sj#e#

$/& KH=;A>A=< Y%JGM?@L 7GF=ZT L@= J=IMAJ=< J=D=8K= LG "H8D8;@A;GD8 1AN=J AK >MJL@=J J=<M;=< jvsq#8/333#

LG iTjee ;>KV 4F<=J L@= J=;GEE=F<=< Y*EHJGN=<Z Stivexmsrw#xli#vipiewi#viwxvmgxmsr#xs#Etepeglmgspe#

Vmziv#viqemrw#mr#ijjigx#yrxmp#xli#gsqtswmxi#wxsveki#sj#xli#jihivep#viwivzsmvw#mw#vijmppih#xs#xli#xst#sj#^sri#

5#sv#er#eziveki#sj#<9(#sj#jypp#getegmx}#+wii#fips{#jsv#vijmpp#viuymviqirx#f}#qsrxl,1####

#

Xli#Etepeglmgspe0Glexxelssglii0Jpmrx#Vmziv#Fewmr#mrxivwxexi#hmwtyxi#lew#fiir#srksmrk#jsv#sziv#53#}ievw1##

Xli#hmwtyxi#lew#ep{e}w#jsgywih#sr#ls{#{exiv#mw#xs#fi#eppsgexih#yrhiv#ps{#jps{#gsrhmxmsrw1##Ex#qshivexi#

xs#lmkl#jps{w#xlivi#mw#wyjjmgmirx#{exiv#xs#qiix#epp#hiqerhw#mr#xli#fewmr/#qemrxemr#xli#viwivzsmvw#ex#sv#

riev#jypp#getegmx}#erh#tvszmhi#ehiuyexi#jviwl{exiv#mrjps{#jsv#xli#tvsxigxmsr#erh#tviwivzexmsr#sj#

Etepeglmgspe#Vmziv#erh#Fe}1##Xlivijsvi/#xli#gsqqirxw#fips{#evi#tvmqevmp}#hmvigxih#ex#xli#mqtegx#sj#

viwivzsmv#stivexmsrw#sr#vipiewiw#xs#Etepeglmgspe#Vmziv#+erh#ypxmqexip}#xs#Etepeglmgspe#Fe},#hyvmrk#ps{#

jps{w1###

#

Xli#pewx#sj#xli#jihivep#viwivzsmvw#+[iwx#Tsmrx#Peoi,#{ew#jmppih#erh#fiker#stivexmsrw#mr#pexi#4=;81##Qswx#

gsqqirxw#evi#fewih#sr#erep}wmw#erh#gsqtevmwsr#sj#xli#egxyep#jps{w/#vipiewiw/#viwivzsmv#pizipw/#ixg1#{mxl#

xli#GSI#qship#wmqypexmsrw#jsv#xli#tivmsh#fikmrrmrk#Neryev}#4/#4=;91##Xlmw#epps{w#e#hmvigx#gsqtevmwsr#sj#

sfwivzih#hexe#{mxl#xli#GSI#wmqypexmsrw#sj#jps{#epxivexmsrw#hyi#xs#xli#Mqtvszih#Mrxivmq#Stivexmsrw#erh#

mrgviewmrk#{exiv#hiqerhw#mr#Kisvkme1##Jmrepp}/#xli#GSI#wmqypexmsrw#irh#sr#Higiqfiv#64/#533<1##

Xlivijsvi/#gsqtevmwsr#sj#sfwivzih#hexe#{mxl#xli#wmqypexmsrw#yxmpm~i#xli#tivmsh#jvsq#Neryev}#4/#4=;9#xs#

Higiqfiv#64/#533<1#

#

LIG#ViwWmq#Wmqypexmsrw##

#

Xli#GSI#ViwWmq#qship#sj#xli#EGJ#{mpp#yrhsyfxihp}#lezi#er#mqtsvxerx#vspi#mr#xli#vizmwmsr#sj#xli#[exiv#

Gsrxvsp#Qeryepw#erh#viwivzsmv#vipiewiw#xlex#{mpp#hmvigxp}#mqtegx#Etepeglmgspe#Vmziv#erh#Fe}1##Xli#qship/#

ls{iziv/#lew#rsx#fiir#gepmfvexih#rsv#lezi#wmqypexmsrw#fiir#qehi#gsqtevmrk#xli#qship#viwypxw#{mxl#

sfwivzih#hexe#sr#viwivzsmv#pizipw#sv#wxvieqjps{#qiewyvih#ex#Y1W1#Kispskmgep#Wyvzi}#qsrmxsvmrk#wxexmsrw1##

Pmoi{mwi/#rs#wirwmxmzmx}#erep}wmw#sv#w}wxiqexmg#ivvsv#erep}wmw#lezi#fiir#tivjsvqih1##Ew#e#viwypx/#rs#

sfnigxmzi#qiewyviw#sv#erep}wmw#evi#ezempefpi#hiqsrwxvexmrk#xlex#xli#qship#ger#eggyvexip}#vitvshygi#

sfwivzih#jps{w#erh#viwivzsmv#pizipw#xlex#sggyvvih#mr#xli#tewx1##Xlmw#mw#er#iwwirxmep#gsqtsrirx#mr#xli#

hizipstqirx#sj#er}#l}hvspskmg#qship#erh#iwtigmepp}#jsv#e#qship#ywih#xs#tvihmgx#jyxyvi#jps{w#erh#

viwivzsmv#pizipw2wxsveki#mr#e#pevki/#gsqtpi|#fewmr#wygl#xli#EGJ1##Mj#xli#qship#gerrsx#vitpmgexi#jps{w#erh#

viwivzsmv#pizipw#xlex#sggyvvih#mr#xli#tewx/#xlir#mx#gerrsx#fi#i|tigxih#xs#eggyvexip}#tvihmgx#jyxyvi#

mqtegxw#viwypxmrk#jvsq#ri{#viwivzsmv#stivexmsrw#erh#mrgviewih#hiqerhw1##Xli#pego#sj#zepmhexmsr#mw#e#

wivmsyw#hijmgmirg}#mr#xli#hizipstqirx#sj#xli#gyvvirx#qship#iwtigmepp}#kmzir#xli#mqtsvxergi#sj#xli#

qshipmrk#jsv#ythexmrk#xli#[exiv#Gsrxvsp#Qeryepw#erh#i|eqmrmrk#xli#mqtegx#xli#glerkiw#mr#stivexmrk#

tvsgihyviw#{mpp#lezi#sr#xli#jyxyvi#sj#Etepeglmgspe#Vmziv#erh#Fe}1###
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Epxlsykl#rs#w}wxiqexmg#gepmfvexmsr#erh#zivmjmgexmsr#sj#xli#qship#lew#ettevirxp}#fiir#tivjsvqih/#xlivi#

mw#e#wlsvx#tivmsh#AF L@= KAEMD8LAGF =FLALD=< Y#8K=DAF=Z O@A;@ ;GJJ=KHGF<w#xs#xli#egxyep#stivexmrk#

tvsgihyviw#jsv#xli#viwivzsmvw#mr#533<#erh#tevx#sj#533;1##Xliwi#weqi#tvsgihyviw#{ivi#mr#ywi#yrxmp#

ehstxmsr#sj#xli#Qe}#5345#VMST/#ls{iziv/#xli#yrmqtemvih#jps{#hexe#wix#riihih#jsv#xli#ViwWmq#qshipmrk#

wxstw#sr#Higiqfiv#54/#533<1##Rizivxlipiww/#izir#xlmw#wlsvx#vigsvh#ger#ex#piewx#tvszmhi#wsqi#mrwmklx#sr#

xli#wmqypexih#zivwyw#sfwivzih#jps{w1##Xlmw#mw#iwtigmepp}#ywijyp#jsv#i|eqmrmrk#xli#tvihmgxmzi#getefmpmx}#sj#

xli#qship#hyvmrk#ps{#jps{#tivmshw1#

#

Tvizmsyw#erep}wmw#wykkiwxw#xlex#xli#GSI#fiker#stivexmrk#xli#viwivzsmvw#mr#e#qerriv#wmqmpev#xs#xli#

svmkmrep#Mrxivmq#Stivexmrk#Tvsgihyviw#mr#533;1##Xlmw#mw#gsrjmvqih#f}#gsvviwtsrhirgi#xverwqmxxmrk#

gsqqirxw#f}#xli#Rsvxl{iwx#Jpsvmhe#[exiv#Qerekiqirx#Hmwxvmgx#xs#xli#Qsfmpi#Hmwxvmgx#GSI#erh#Y1W1#Jmwl#

erh#[mphpmji#Wivzmgi#sr#xli#mqtegx#sj#xli#533;#mrxivmq#tvsgihyviw#sr#mrjps{w#xs#Etepeglmgspe#Vmziv1##

Wtigmjmgepp}/#xli#mqtegxw#i|eqmrih#{ivi#ewwsgmexih#{mxl#xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi#Jifvyev}#5</#

geel 8HHJGN8D G> L@= $/& J=IM=KL LG GH=J8L= L@= >=<=J8D J=K=JNGAJK MF<=J Y$GF;=HL jZ G> L@= Mrxivmq#

Stivexmrk#Tvsgihyviw#ew#viuyiwxih#f}#xli#GSI#sr#Jifvyev}#5;/#533;1#
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Mr#533;#xli#GSI#fiker#stivexmrk#xli#viwivzsmvw#yrhiv#xli#jmvwx#zivwmsr#sj#xli#Mrxivmq#Stivexmrk#

Tvsgihyviw1##Ew#e#viwypx/#hyvmrk#xli#ps{#jps{#izirx#mr#533;#vipiewiw#jvsq#Peoi#Wiqmrspi#{ivi#pmqmxih#xs#

8/333#gjw#erh#gpswip}#qexglih#xli#wmqypexih#jps{w#jsv#xli#mrxivmq#stivexmsrw#ettvszih#mr#Jifvyev}#

533;1##Xli#5345#GSI#wmqypexmsr#sj#xli#Fewipmri#epxivrexmzi#epws#pmqmxih#vipiewiw#hyvmrk#xlmw#tivmsh#xs#

8/333#gjw1##Xlivijsvi/#xli#egxyep#vipiewiw#jvsq#Peoi#Wiqmrspi#hyvmrk#xlmw#tivmsh#jspps{ih#xli#

viuymviqirxw#sj#xli#3;#mrxivmq#tvsgihyviw1##Mr#gsrxvewx/#xli#ps{#jps{#tivmshw#mr#5334/#5335#erh#5339#

sggyvvih#tvmsv#xs#xli#533;#MST#erh#jsvqepm~exmsr#sj#xli#8/333#gjw#vipiewi#pmqmx1##Ew#e#viwypx/#hyvmrk#xli#

533405335#hvsyklx#xli#vipiewiw#{ivi#kirivepp}#qygl#kviexiv#xler#8/333#gjw1##Xlivijsvi/#hyvmrk#xli#

tivmsh#jvsq#qmh0533;#xlvsykl#xli#irh#sj#533<#xli#egxyep#viwivzsmv#stivexmsrw#wlsyph#fi#wmqmpev#xs#xli#

5345#wmqypexmsr#sj#xli#Y#8K=DAF=Z epxivrexmzi#tivjsvqih#f}#xli#GSI#>GJ L@= Y1=E8F<Z J=HGJLV##Xli#

3;23<#tivmsh/#xlivijsvi/#ger#fi#ywih#xs#i|eqmri#ls{#{ipp#xli#ViwWmq#Qship#wmqypexih#jps{w#qexgl#xli#

sfwivzih#jps{w1##

#

Jmkyvi#4#mppywxvexiw#e#wxerhevh#gepmfvexmsr#tpsx#sj#L@= gefg Y#8K=DAF=Z wmqypexih#jps{w#zivwyw#xli#

sfwivzih#jps{w#hyvmr? DGO >DGO H=JAG<K ^AV=VT >DGOK w<333#gjw,1##Xli#pmri#ex#e#78#hikviiw#erkpi#jvsq#xli#|#

erh#}#e|mw#vitviwirxw#er#i|egx#qexgl#fix{iir#xli#sfwivzih#erh#wmqypexih#jps{w1##Xliwi#tpsxw#evi#

mrxirhih#ew#e#gligo#sr#{lixliv#xli#wmqypexih#jps{w#eggyvexip}#vitpmgexi#xli#sfwivzih#jps{w1##

#

#
#

Ew#mppywxvexih/#yrhiv#ps{#jps{#gsrhmxmsrw#xli#wmqypexih#jps{w#evi#rsx#{ipp#gsvvipexih#{mxl#xli#sfwivzih#

jps{w1##Xli#pmriev#vikviwwmsr#xvirh#pmri#mw#wmkrmjmgerxp}#woi{ih#jvsq#xli#pmri#vitviwirxmrk#erh#i|egx#

qexgl#sj#wmqypexih#zivwyw#sfwivzih#jps{w1####Mr#ehhmxmsr/#xli#zepyi#sj#Vb5A3178#qierw#srp}#78(#sj#xli#

zevmexmsr#mr#xli#wmqypexih#jps{#mw#eggsyrxih#jsv#f}#xli#pmriev#vikviwwmsr#{mxl#xli#sfwivzih#jps{1##Xli#

Gsvvipexmsr#Gsijjmgmirx#sj#VA319;#qierw#xli#wmqypexih#erh#sfwivzih#jps{w#evi#srp}#{ieop}#gsvvipexih1##

3@= Y#8K=DAF=Z EG<=DT L@=J=>GJ=T <siw#rsx#eggyvexip}#vitvshygi#vipiewiw#sj#</333#gjw#sv#piww#xs#
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#

Jmkyvi#5#mppywxvexiw#xli#egxyep#jps{#+viwivzsmv#vipiewiw,#mr#533;03<#{lir#xli#wmqypexih#vipiewiw#{ivi#

45/333#gjw#sv#piww1##Ekemr/#sfwivzih#jps{w#zev}#sziv#e#{mhi#verki#{lir#xli#wmqypexih#jps{w#evi#piww#xler#

45/333#gjw1##Xli#xvirh#pmri#hizmexiw#gsrwmhivefp}#jvsq#xli#pmri#vitviwirxmrk#e#sri#xs#sri#

gsvviwtsrhirgi#fix{iir#xli#sfwivzih#erh#wmqypexih#jps{w1##Mr#ehhmxmsr/#xli#gsvvipexmsr#gsijjmgmirx#mw#

{ieo#erh#srp}#efsyx#95(#sj#xli#zevmergi#sj#xli#wmqypexih#jps{w#mw#eggsyrxih#jsv#f}#sfwivzih#jps{w1##

Xli#qship/#xlivijsvi/#hsiw#rsx#ziv}#eggyvexip}#vitpmgexi#xli#vipiewiw#xlex#viwivzsmv#stivexsvw#egxyepp}#

qehi#mr#533;03<1##Wmkrmjmgerxp}/#{lir#xli#egxyep#vipiewiw#{ivi#ex#sv#riev#8/333#gjw/#xli#wmqypexih#jps{w#

{ivi#kirivepp}#lmkliv#wykkiwxmrk#xli#qship#mw#eykqirxmrk#i|xviqi#ps{#jps{w#xs#e#kviexiv#i|xirx#xler#

egxyepp}#sggyvvih#+m1i1/#xli#qship#yrhivwxexiw#xli#sggyvvirgi#sj#jps{w#ex#sv#wpmklxp}#efszi#8/333#gjw,1#
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Xli#egxyep#viwivzsmv#stivexsv#vipiewiw#{ivi#piww#xler#xli#qship#{lir#jps{w#{ivi#ex#8/333#gjw#fyx#{ivi#

kviexiv#xler#xli#qship#vipiewiw#ex#jps{w#yt#xs#45/333#gjw1##Kirivepp}/#xli#qship#hsiw#rsx#tivjsvq#{ipp#

mr#vitvshygmrk#xli#egxyep#ps{#jps{#vipiewiw#xs#Etepeglmgspe#Vmziv#xlex#sggyvvih#mr#533<1#

#

#
#
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Xli#ViwWmq#wmqypexmsrw/#ls{iziv/#gerrsx#eggyvexip}#vitpmgexi#sv#tvihmgx#xli#vipiewi#higmwmsrw#f}#xli#

stivexsvw1###

#

Xli#qship#wmqypexmsrw#viuymvi#e#gsqtpi|#higmwmsr#xvii#sj#vipiewiw#fewih#sr#ewwyqih#{exiv#wyttp}#

riihw/#l}hvsts{iv#tvshygxmsr/#viwivzsmv#fepergmrk#erh#qer}#sxlivw1##Yrpiww#wtigmjmih#mr#xli#ythexih#

[exiv#Gsrxvsp#Qeryep#xli#stivexsvw#{mpp#rsx#jspps{#xli#stivexmsrw#ywih#jsv#xli#wmqypexmsrw1##Ew#e#viwypx/#

egxyep#vipiewiw#xs#Etepeglmgspe#Vmziv#qe}#+erh#pmoip}#{mpp,#hmjjiv#wmkrmjmgerxp}#jvsq#xli#wmqypexmsrw1##Xlmw#

vimrjsvgiw#xli#riih#jsv#e#vmksvsyw#i|eqmrexmsr#sj#xli#eggyveg}#erh#ehiuyeg}#sj#xli#qship#wmqypexmsrw#

mr#tvihmgxmrk#jyxyvi#vipiewiw#xs#Etepeglmgspe#Vmziv/#xli#gsqtswmxi#wxsveki#sj#xli#viwivzsmvw/#viwivzsmv#

pizipw/#ixg1##Xlmw#wlsyph#mrgpyhi#wmqypexmsrw#xlex#i|eqmri#{svwx#gewi#wgirevmsw#mr#{lmgl#stivexsvw#

vipiewi#srp}#xli#qmrmqyq#viuymvih#jps{#xs#Etepeglmgspe#Vmziv#hyvmrk#hvsyklx#tivmshw1#

#

Sr#e#vipexih#qexxiv/#xli#GSI#stivexih#xli#viwivzsmvw#yrhiv#zevmexmsrw#sj#xli#mrxivmq#stivexmrk#

tvsgihyviw#jsv#xli#tivmsh#jvsq#533=053451##X@= Y4FAEH8AJ=< 'DGOKZ/#xlivijsvi/#wlsyph#fi#ythexih#

xlvsykl#5345#xs#epps{#wmqypexmsr#sj#xlmw#ehhmxmsrep#tivmsh#sj#mrxivmq#viwivzsmv#stivexmsrw1#

#

Gepgypexmsr#sj#Fewmr#Mrjps{#erh#Tvszmwmsr#sj#433(#sj#Gyvvirx#erh#Jyxyvi#Hiqerhw#mr#xli#Kisvkme#

Tsvxmsr#sj#xli#Fewmr#

#

Xli#533;23<#erh#wyfwiuyirx#mrxivmq#stivexmsrw#ywi#fewmr#mrjps{#erh#gsqtswmxi#viwivzsmv#wxsveki#ew#xli#

fewmw#jsv#hixivqmrmrk#vipiewiw#xs#Etepeglmgspe#Vmziv#erh#xli#jps{w#xlex#{mpp#fi#hmzivxih#xs#wxsveki#mr#xli#

viwivzsmvw1##Xli#gsqtyxexmsrep#qixlsh#ywih#f}#xli#GSI#xs#hixivqmri#fewmr#mrjps{/#ls{iziv/#jempw#xs#

eggsyrx#jsv#{mxlhve{epw#sj#{exiv#jsv#gsrwyqtxmzi#hiqerhw1##Xliwi#evi#tvmqevmp}#mr#Kisvkme#erh#mrgpyhi#

hmvigx#wyvjegi#{exiv#{mxlhve{epw#jvsq#Peoi#Permiv/#hmvigx#wyvjegi#{mxlhve{epw#jvsq#xli#Glexxelssglii#

Vmziv#erh#xli#Jpmrx#Vmziv#erh#wxvieqjps{#pswwiw#viwypxmrk#jvsq#kvsyrh#{exiv#{mxlhve{epw#mr#xli#Jpmrx#

Vmziv#Fewmr1##Xlivijsvi/#xli#GSIXK ;8D;MD8L=< fewmr#mrjps{#mw#egxyepp}#xli#l}hvspskmg#mrjps{#qmryw#

(=GJ?A8XK ;GFKMEHLAN= OAL@<J8O8DK1#Ew#e#viwypx/#xli#vipiewiw#xs#Etepeglmgspe#Vmziv#hyvmrk#rsr0hvsyklx#

tivmshw#evi#hixivqmrih#srp}#ejxiv#433(#sj#Kisvkme#{exiv#hiqerhw#evi#qix#fsxl#rs{#erh#mr#xli#jyxyvi1##

Gyvvirxp}/#xliwi#{mxlhve{epw#i|giih#4/333#gjw#mr#rix#psww#sj#jps{#hyvmrk#wsqi#tivmshw#iegl#}iev#erh#evi#

kirivepp}#lmkliwx#hyvmrk#xli#wyqqiv#hv}#wiewsr1#

#

Xli#Kisvkme#gsrwyqtxmzi#hiqerhw#ep{e}w#Y;GE= G>> L@= LGHZ G> L@= 8;LM8D @Q<JGDG?A; AF>DGO1##Srp}#xli#

J=E8AF<=J AK L@= Y#8KAF *F>DGOZ MK=< 9Q L@= $/& AF eppsgexmrk#{exiv#xs#viwivzsmv#wxsveki#erh#vipiewiw#xs#

Etepeglmgspe#Fe}1##Ew#e#viwypx/#xli#fewmr#mrjps{#ezempefpi#jsv#vipiewi#xs#Etepeglmgspe#Vmziv#hyvmrk#rsr0

hvsyklx#tivmshw#{mpp#gsrxmrysywp}#higpmri#ew#xli#Kisvkme#hiqerhw#mrgviewi1##Ijjigxmzip}/#xlivijsvi/#xli#

H8KL 8F< ;MJJ=FL *FL=JAE /H=J8LAF? 0JG;=<MJ=K 8F< L@= J=;GEE=F<=< Y*EHJGN=<Z HJG;=<MJ=K E8C=

Kisvkme#{exiv#hiqerhw#xli#lmkliwx#eppsgexmsr#tvmsvmx}#mr#xli#EGJ#Fewmr1#

#

Xli#qixlshspsk}#jsv#gsqtyxmrk#fewmr#mrjps{#gviexiw#e#jyrheqirxep#mriuymx}#fix{iir#{exiv#jsv#

(=GJ?A8XK ;GFKMEHLAN= O8L=J <=E8F<K 8F< J=D=8K=K G> O8L=J AFLG 'DGJA<8 >GJ "H8D8;@A;GD8 1AN=J 8F<

ypxmqexip}#Etepeglmgspe#Fe}1##Xli#ythexmrk#sj#xli#[exiv#Gsrxvsp#Qeryepw#wlsyph#ipmqmrexi#xlmw#mriuymx}#

erh#ywi#xli#xvyi#l}hvspskmg#Fewmr#Mrjps{#jsv#hixivqmrmrk#vipiewiw#xs#Etepeglmgspe#Vmziv#hyvmrk#rsr0

hvsyklx#tivmshw1#

#

Ew#rsxih#mr#q}#Nyp}#53/#5345#pixxiv#xs#Hv1#Hsreph#[1#Mqq#sj#xli#Y1W1#Jmwl#erh#[mphpmji#Wivzmgi/#

ettvs|mqexip}#833#gjw#sj#mrjps{#xs#xli#Etepeglmgspe#Vmziv#{ew#pswx#{lir#xli#GSI#glerkih#jvsq#ywmrk#xli#

syxjps{#jvsq#Nmq#[sshvyjj#Heq#xs#qiewyvi#gsqtpmergi#{mxl#xli#8/333#gjw#qmrmqyq#jps{#xs#ywmrk#xli#

Y1W1K1W1#wxvieqjps{#wxexmsr#sr#xli#Lmkl{e}#=3#Fvmhki#riev#Glexxelssglii/#Jpsvmhe1##Xlmw#glerki#

viwypxih#mr#e#psww#sj#mrjps{#xs#xli#Etepeglmgspe#Vmziv#hyvmrk#ps{#jps{#tivmshw1##Hyvmrk#xli#5333235#

hvsyklx#izirx/#xli#GSI#qiewyvih#gsqtpmergi#ywmrk#xli#hmwglevki#jvsq#[sshvyjj1##Hyvmrk#xli#533923<#
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###

#

Fikmrrmrk#mr#533;/#xli#GSI#jsvqepm~ih#;GF<ALAGFK MF<=J O@A;@ Y&E=J?=F;Q %JGM?@L /H=J8LAGFK ^&%/_

{syph#eyxsqexmgepp}#xeoi#ijjigx#{lir#xli#gsqtswmxi#wxsveki#sj#xli#viwivzsmvw#higpmrih#fips{#xli#

fsxxsq#sj#gsqtswmxi#~sri#71##Xli#IHS#{ew#wyfwiuyirxp}#qshmjmih#mr#xli533<#erh#Qe}#5345#mrxivmq#

tvsgihyviw1##Xli#Nyri#5345#vigsqqirhih#ehhmxmsrep#xs#xli#IHS#mr#gsqtevmwsr#xs#xli#Qe}#5345#

tvsgihyviw1##Mr#epp#gewiw#xli#wxevx#erh#irh#sj#iqivkirg}#stivexmsrw#mw#fewih#wspip}#sr#xli#gsqtswmxi#

wxsveki#sj#xli#viwivzsmvw1###Hyvmrk#xli#iqivkirg}#stivexmsrw/#xli#GSI#wywtirhw#rsvqep#stivexmsrw#

{lmgl#tvszmhi#jsv#mrgviewih#vipiewiw#xs#Etepeglmgspe#Vmziv#hitirhmrk#sr#xli#fewmr#mrjps{/#xmqi#sj#}iev#

erh#gsqtswmxi#viwivzsmv#wxsveki1##Hyvmrk#hvsyklx#stivexmsrw#xli#viuymvih#vipiewi#xs#Etepeglmgspe#Vmziv#

mw#vihygih#xs#8/333#gjw1##Xli#GSI#epws#hijmrih#e#gsqtswmxi#wxsveki#Hvsyklx#^sri1##Mj#gsqtswmxi#wxsveki#

hvstw#fips{#xli#xst#sj#xli#hvsyklx#~sri/#xli#viuymvih#vipiewi#xs#Etepeglmgspe#Vmziv#mw#vihygih#jvsq#

8/333#xs#7/833#gjw1####

#

Iegl#wyggiihmrk#zivwmsr#sj#xli#mrxivmq#tvsgihyviw#lew#mrgviewih#xli#jviuyirg}#erh#hyvexmsr#sj#

Iqivkirg}#Hvsyklx#Stivexmsrw#hyvmrk#{lmgl#xli#viuymvih#vipiewi#xs#Etepeglmgspe#Vmziv#mw#8/333#sv#7/833#

gjw1##Ew#syxpmrih#fips{/#xli#GSI#lew#tvskviwwmzip}#mrgviewih#xli#gsqtswmxi#viwivzsmv#vijmpp#viuymviqirx#

ex#xli#i|tirwi#sj#vipiewiw#xs#Etepeglmgspe#Vmziv1#

#

Xli#533;23<#mrxivmq#tvsgihyviw#xvmkkivih#Iqivkirg}#Hvsyklx#Stivexmsrw#{lir#gsqtswmxi#wxsveki#

higpmrih#fips{#xli#xst#sj#gsqtswmxi#^sri#71##Hvsyklx#stivexmsrw#{ivi#hmwgsrxmryih#{lir#xli#

gsqtswmxi#wxsveki#mrgviewih#efszi#xli#xst#sj#^sri#6#+fsxxsq#sj#^sri#5,1##Xli#Qe}#5345#mrxivmq#

stivexmsrw#glerkih#xli#viwivzsmv#vijmpp#viuymviqirx#xs#xli#xst#sj#^sri#5#fijsvi#xli#hvsyklx#stivexmsrw#

{syph#fi#hmwgsrxmryih1##Xlmw#wmkrmjmgerxp}#mrgviewih#xli#sggyvvirgi#erh#hyvexmsr#sj#hvsyklx#stivexmsrw#

erh#xli#ewwsgmexih#vipiewi#pmqmx#sj#8/333#gjw#xs#Etepeglmgspe#Vmziv1##Xli#Qe}#5345#mrxivmq#stivexmsrw#

epws#epps{ih#jsv#xli#vijmppmrk#sj#xli#viwivzsmvw#jvsq#Higiqfiv#xlvsykl#Jifvyev}#sj#epp#}ievw#{mxl#srp}#e#

8/333#gjw#vipiewi#viuymviqirx#xs#Etepeglmgspe#Vmziv1##Wmrgi#xlmw#mw#mhirxmgep#xs#xli#Iqivkirg}#Hvsyklx#

Stivexmsr#vipiewi#xli#GSI#ijjigxmzip}#i|terhih#hvsyklx#stivexmsrw#xs#mrgpyhi#Higiqfiv#xlvsykl#

Jifvyev}#sj#rsr0hvsyklx#}ievw1##Xlmw#ewwyviw#xlex#xli#iuymzepirx#sj#hvsyklx#stivexmsrw#evi#mr#ijjigx#ex#

piewx#xlvii#qsrxlw#sj#iziv}#}iev#+58(,#izir#mr#rsr0hvsyklx#}ievw1#

#

Xli#YMqtvszihZ AFL=JAE stivexmsrw#syxpmrih#mr#xli#Nyri#5345#Y1=E8F<Z J=HGJL J=;GEE=F< 8<<ALAGF8D

qshmjmgexmsrw#{lmgl#{syph#jyvxliv#i|terh#Iqivkirg}#Hvsyklx#Stivexmsrw1##Xliwi#mrgpyhih#mrgviewmrk#
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xli#xst#sj#gsqtswmxi#wxsveki#^sri#7#mr#Neryev}/#Jifvyev}#erh#Eykywx#0#Higiqfiv#sj#iegl#}iev1##Ew#e#

viwypx/#Iqivkirg}#Hvsyklx#Stivexmsrw#erh#xli#8/333#gjw#vipiewi#pmqmx#fikmr#ievpmiv#xler#mr#xli#tvizmsyw#
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From: Mitch Spruill

Sent: Friday, January 29, 2016 9:21 PM

To: ACF-WCM

Cc: lakeinfo@lakelanier.org

Subject: [EXTERNAL] Clean Lake, Full Lake, Safe Lake

To the Commander of the USACE, Mobile District,

The Lake Lanier Association has recently made public USACE plans for navigation and water releases under
drought conditions. We want to express our complete support for the Lake Lanier Association’s position on
these topics. Their assertions are logical and well-considered.

Has recent research been performed on current navigational water level requirements of the Chattahoochee
river? Based on the Association’s statement that the early projections for navigational usage have not
materialized, added to the fact that the basin has degraded, thus requiring the release of more water to maintain
the designated level , shouldn’t the plan be revisited and modified to more appropriately reflect the current
situation?

Also, the Lake Lanier Association has asked for consideration of raising the full pool level by 2’. With the
current levels of the lake so high, would this not be a logical time to consider the request? Changing the “full
pool” level might go a long way towards mitigating the awful ramifications from lowering the lake so
drastically, thus changing our beloved Lake Lanier to “Lake La-nearly Empty”. Despite the fact that peak
usage drops off in September (not July!), the lake is used year-round for recreation. It is a significant part of the
economic engine in North Georgia, and lowering the lake to the point that it becomes hazardous creates
hardships for much of the region.

Thank you in advance for taking our comments into consideration.

Kindest regards,

Mitch and Rachel Spruill

Please excuse the short response. This was sent from my iPhone 5.
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From: Benschoter, Amy

Sent: Friday, January 29, 2016 4:28 PM

To: ACF-WCM

Subject: [EXTERNAL] ACF Master Water Control Manual Update - Comments of Alabama Power

Company

Attachments: 2016.01.29 - Comments of Alabama Power Company.pdf; APC Comments - Attachment

A.pdf; APC Comments - Attachment B.pdf; APC Comments - Attachment C.pdf; APC

Comments - Attachment D.pdf

Follow Up Flag: Follow up

Flag Status: Flagged

To Whom It May Concern:

Attached please find the comments of Alabama Power Company and Attachments A-D to same. If you have any
questions or need additional information, please feel free to contact me.

Sincerely,
Amy Benschoter

Amy E. Benschoter, Attorney, Balch & Bingham LLP
1901 Sixth Avenue North • Suite 1500 • Birmingham, AL 35203-4642

Blockedwww.balch.com

CONFIDENTIALITY: This email and any attachments may be confidential and/or privileged and are therefore protected against
copying, use, disclosure or distribution. If you are not the intended recipient, please notify us immediately by replying to the sender and
double deleting this copy and the reply from your system.

Matthew W. Bowden 600 North 18th Street

Vice President Post Office Box 2641

Environmental Affairs Birmingham, Alabama 35291-0830

January 29, 2016

The U.S. Army Corps of Engineers (the “Corps”) has solicited public comments on the
draft Apalachicola-Chattahoochee-Flint (“ACF”) River Basin water control manual and draft
Environmental Impact Statement (“DEIS”). 80 Fed. Reg. 59,741 (Oct. 2, 2015). This letter
provides the comments of Alabama Power Company (“Alabama Power”).1

Alabama Power owns, and Southern Nuclear Operating Company (“Southern Nuclear”)
operates, the Farley Nuclear Plant (“Plant Farley”), located on lands riparian to the
Chattahoochee River near Dothan, Alabama. This letter incorporates by reference previous
comment letters and submissions by Alabama Power and Southern Nuclear, which demonstrate
that the safe and reliable operation of Plant Farley is dependent on the Corps’ operation and
management of its ACF projects, especially the upstream storage projects Buford, West Point,
and Walter F. George. (Attachments A, B, and C.)

As recognized by the Corps in the DEIS, “a daily average flow need of 2,000 cfs at
Columbia, Alabama, just downstream of George W. Andrews Lock and Dam [is] considered
necessary to sustain continuous power generation operations at the Farley Nuclear Plant.” (DEIS
at 6-36.) In fact, this 2,000 cfs flow need was validated through significant investigation and
evaluation, and was ultimately agreed to by the States of Alabama, Florida, and Georgia in the
2003 Memorandum of Understanding (“MOU’) relating to the ACF Compact negotiations.
Nevertheless, as a result of the numerous changes in operations proposed by the Corps’ draft
ACF water control manual and DEIS, low flows below 2,000 cfs will be more frequent at Plant
Farley under the Corps’ Proposed Action Alternative (“PAA”), as compared with the No Action
Alternative (“NAA”) or actual historical operations. Alabama Power is very concerned by the
Corps’ refusal to even consider “management measures that change minimum releases,” (Id. at
4-7), and its stated position that this and similar flow targets are “nonmandatory with respect to
USACE project operations.” (Id. at 6-35.)

Moreover, the PAA prioritizes upstream storage for water supply and recreation over
hydropower generation and navigation support, with predictable and admitted adverse
consequences to downstream storage, flows, navigation, water quality, and other interests. The
PAA thus effects a substantial reordering of project purposes contrary to Congressional intent.
The Corps’ DEIS also fails to adequately assess the potential downstream impacts likely to occur

1 Alabama Power also supports the comments submitted by the State of Alabama and the Tri Rivers
Waterway Development Association.
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as a result of operations under the proposed water control manual. The Corps’ NEPA analysis is
faulty in several respects, as herein described, especially the Corps’ inclusion in the baseline
condition of significant changes in project operations over the many years since the adoption of
prior manuals and environmental review. In addition, while the Corps’ analysis pays close
attention to future growth and demands in the upper ACF basin, the Corps ignores or discounts
documented downstream flow needs, as well as future growth and demands downstream. At the
very least, the Corps should reconsider the balance and use of project storage between Lake
Lanier, West Point, and W. F. George, including operations to meet the minimum flow targets in
the Middle Chattahoochee, especially at Plant Farley.

I. The Proposed Master Manual Impermissibly Reorders Project Purposes

The overall ACF development, including Buford Dam, as authorized by the Rivers and
Harbors Act of 1946 in accordance with the general plan presented in House Document No. 300,
was intended by Congress to support a 9-foot deep by 100-foot wide navigation channel from the
Gulf Intracoastal Waterway in the Apalachicola River to Columbus, Georgia on the
Chattahoochee River. According to this authorizing legislation, the projects below Columbus—
now W. F. George, Andrews, and Woodruff—“could not operate economically unless some
considerable flow regulation were provided by a large storage-power reservoir upstream.”
(House Doc. 300 at ¶67.) “The best development for that purpose is that at Buford proposed
herein. Provision of that development as part of the system would increase the minimum
monthly flow at the Upper Columbia site [near the present location of Plant Farley] from about
1,300 second-feet to 6,040 second-feet, with a corresponding increase at the Junction site.
[Woodruff dam site].” (Id. at ¶100.) The 1949 Definite Project Report described the primary
purposes of the Buford Project as “flood control” plus “hydroelectric power,” which would result
in “increased flow for navigation,” and “increased water supply for Atlanta.” (ACF001459.)2

Likewise, the original 1959 Buford manual designated the entire 35’ of storage between
elevations 1035 and 1070 as “power storage,” which was “allocated for power and low-water
flow regulation,” and provided that “[n]ormally, the Buford project will be operated as a peaking
plant for the production of hydroelectric power,” and “[d]uring low-water periods such
regulation will provide increased flow downstream for navigation, water supply, pollution
abatement, and other purposes.” (ACF001784, 001796.)

Notwithstanding this authorizing legislation and operational history showing that all of
Buford’s power storage was to be used for substantially increased downstream flows in the
Chattahoochee River, the Corps in the PAA abandons any obligation to support navigation
during the low-flow summer and fall seasons, adopts action zones that reserve the vast majority
of conservation storage for water supply and recreation requirements to the exclusion of
navigation support and hydropower generation. The PAA reserves virtually unlimited discretion
to reduce hydropower generation in order to conserve storage for water supply and recreation.

The Corps does not have the administrative discretion to make these changes without
Congressional reauthorization of the Buford Project. The Corps may not undertake a
reallocation that substantially changes the relative sizes of project purposes. EDF v. Alexander,

2 Citations in this format are to the Bates-stamped pages of the administrative record provided by the Corps
in In re Tri-State Water Rights Litigation, Case No. 3:07-md-01 (M.D. Fla.).

A
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A. USACE submitted a legal opinion to the 11th Circuit of Appeals in 2012, and this update falls within the

parameters of that legal opinion. USACE does not prioritize project purposes, and the PAA continues to balance

all authorized project purposes.

ACF236

ACF EIS for Master Water Control Manual Updates C-1053



3

467 F. Supp. 885 (N.D. Miss. 1979), aff’d on other grounds, 614 F.2d 474 (5th Cir. 1980). The
Corps’ reordering of project purposes also conflicts with the Corps’ substantive obligations
under the Flood Control Act, 33 U.S.C. § 708, 709, and the Water Supply Act, 43 U.S.C. § 390b.
Both require the Corps to manage water storage reservoirs for the original purposes for which
they were authorized. Likewise, the Corps’ own regulations prohibit the Corps from reallocating
storage to recreation. (See EP-1165-2-1, ER 1105-2-100.)

The reordering of project purposes to favor upstream storage over hydropower generation
and navigation support is shown by the proposed action zones under the new ACF master
manual. Action zones were first implemented by the Corps in the 1989 draft manual, yet the
1989 draft manual was never previously made final or subjected to required environmental
review. As the District Court noted in the prior ACF litigation, the action zones “highlight the
shift in operations at Buford from hydropower, flood control, and navigation to water supply and
recreation.” In re Tri-State Water Rights Litigation, 639 F.Supp.2d 1308, 1333 (M.D. Fla.
2009), rev’d on other grounds, 644 F.3d 1160 (11th Cir. 2011).

The new action zones put even more storage off limits to normal hydropower and
navigation support operations than the 1989 manual. Seasonal navigation and hydropower may
be fully supported only in zone 1, and support is reduced in zone 2, and effectively abandoned in
zones 3 and 4. Yet the vast majority of the storage of the reservoir is in zones 3 and 4. During
the critical summer period (July 1-September 30) the action zones for Lake Lanier under the
1989 draft manual put 71% of the conservation storage in zone 4, while under the PAA zone 4
contains 75% of the conservation storage, which was accomplished by reducing the zone 3
storage. Only about 18% of the conservation storage is in zones 1 and 2, under both the NAA
and PAA. Also, for the ACF Basin as a whole, the zone 4 storage increased from 57% under the
NAA to 60% under the PAA. These percentages actually overstate the amount of water available
for normal operations. As shown by Figure 6.1-2, the modeled elevation of Lake Lanier during
normal (50% exceedance) years is about 1067 msl during September, which is below the top of
zone 2. At the same time, the top of zone 4 is about 1063 msl. This means that during the
average year, in September, a low flow month when upstream storage is needed most, there will
be no storage in zone 1, and only about 4 vertical feet of storage in zones 2 and 3, yet there will
be 28 vertical feet of storage in zone 4 that is unavailable for normal operations. In addition, the
revised action zones place greater demands on storage from the Corps’ Middle Chattahoochee
projects and less from Lake Lanier. The revised zone 4 elevation for Lake Lanier would reserve
25 feet of storage in January. (DEIS at Table 4.1-7.) In contrast, zone 4 at Walter F. George
would be triggered in January with only 2.5 feet left in storage. (Id. at Table 4.1-9.)

Changes to drought operations will further limit downstream flow support. Under the
current 1989 manual action zones, drought operations are initiated when the composite
conservation storage enters zone 4, while under the PAA zones drought operations are triggered
when composite conservation storage declines into zone 3. Drought operations would not be
suspended until composite conservation storage recovers to zone 1. The effect of this change
would be more frequent and severe drought operations—resulting in less downstream flow. The
DEIS acknowledges that the PAA “would be expected to trigger drought operations 22 times
over the modeled period of record, seven times more often than the [no action alternative] (3
occurrences) (see Table 6.1-11).” (Id. at 6-79) (emphasis added). Furthermore, “[d]rought
operations would be in effect 18.1 percent of the modeled period, which would be equivalent to

B
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B. USACE does not prioritize project purposes. The PAA continues to balance all authorized project purposes. The

2012 legal opinion, discussed in section 3.5.2.8.3 of the EIS, determined that meeting Georgia’s 2000 water

supply request would not constitute a reordering of project purposes. As long as reservoir storage remains

within the maximum and minimum hydropower design head, no storage is off limits for hydropower generation.

The proposed navigation season provides an adequate channel depth when sufficient water is available.
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158 months, or a total of about 13 years of the 73-year period of record (versus 6.7 percent of the
time for the [no action alternative]).” (Id.) As a result of this mode of operation, more of the
conservation storage is off limits to downstream flow support, as admitted by the DEIS:
“[C]omposite conservation storage values and conservation storage levels in the reservoirs would
tend to remain higher for a longer period of the time under the PAA [preferred action alternative]
compared to the NAA [no action alternative].” (Id. at 6-79.)

Another consequence of the proposed action zones is reduced hydropower generation—
and therefore downstream flows—during so-called drought conditions, i.e., when composite
conservation storage reaches zone 3 and continuing until recovery to zone 1. The DEIS proposes
to cut generation at Buford by 1/2 (from 2 hours to 1 hour) in zones 2 and 3, and by 1/3 (from 3
hours to 2 hours) in zone 1. (Id. at Table 4.1-6.) But even at this reduced level, the DEIS insists
that generation is “not required.” (Id. at 5-32.) The conclusion of the DEIS that hydropower will
not be adversely affected by the PAA, as compared to the NAA, is not supported. (Id. at 5-
23.) In the first place, the NAA assumes and is based on current operations, including water
supply diversions and off-peak generation. The baseline should have been based on hydropower
generation in the 1970s, the time of the last environmental review.3

These concerns are not hypothetical, as demonstrated during operations in 2009. At West
Point Dam there is a continuous minimum flow release requirement of 675 cfs, based on water
supply and waste assimilation needs when the West Point project was being planned and
constructed. However, a more contemporary statement of the Middle-Chattahoochee flow
requirements is set forth in the FERC licenses for the Georgia Power projects just below West
Point. The FERC license for the North Highlands project provides an instantaneous target
minimum flow release of 800 cfs, or inflow, whichever is less, downstream of the dam; a daily
average target minimum flow of 1,350 cfs, or inflow, whichever is less, downstream of the
project; and a weekly average target minimum flow of 1,850 cfs, or inflow, whichever is less,
downstream of the project. (Id. at 2-38). During the summer of 2009 (June, July, August), a
period of releases from West Point lower than 1350 cfs occurred on 28 days, which reduced the
flows at Columbus and downstream. According to the DEIS, low flows of this magnitude will
occur more frequently under the PAA.

Downstream flows will also be reduced because the proposed new manual effectively
abandons navigation support. Traditionally, flow support from storage for navigation is made in
the summer and fall when flows are lower and maintaining navigation channel depth requires
flow supplementation. However, the proposed plan proposes a winter/spring navigation season
when flows are typically higher and navigation channel depth does not require flow
supplementation. This support is also limited to a 7-ft. channel instead of the authorized 9-ft.
channel. Moreover, there is no plan for dredging or other maintenance of the channel, yet any
flow support for navigation is dependent on the channel in the Apalachicola River downstream
of Jim Woodruff Lock and Dam being relatively stable and able to support a minimum navigable
depth of 7 ft when the necessary flows are provided. (Id. at 6-80.) Moreover, under the
proposed new action zones, there is no navigation support at all in zone 3 until recovery to zone

3 The Corps’ hydropower impact analysis suffers many of the same flaws as the Corps’ hydropower impact
analysis contained in its ACT EIS for the new ACT master manual.

C
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C. USACE recognizes that the ACF Basin projects cannot reliably provide sufficient hydropower under those

circumstances without significantly impacting other project purposes. Past operations during droughts have

demonstrated the USACE commitment to generating hydropower during peak hours to the greatest extent

possible.

D. USACE believes that the navigation season proposed in the PAA best meets the authorized purpose of

navigation without significant impacts to other authorized project purposes and is in keeping with USACE’s

stated purpose of operating the ACF system in a balanced manner to fulfill all authorized purposes.
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1 and total storage is forecast to remain above zone 2 for a practicable, continuous period. This
is inadequate to meet the ACF’s navigation function.

The Corps should also consider modifications to the required minimum flows for
federally listed threatened and endangered species from Woodruff Dam that would better protect
against low-flows in the summer. Both the Corps’ current and proposed operations include
substantially identical versions of the 2012 Revised Interim Operations Plan (RIOP). Compare
Table 2.1-5 with Table 5.4-3. In our prior May 13, 2008 comment letter on the 2008 version of
the RIOP, (Attachment D), we included as Attachment E a technical report by Mr. Randy Kerr.
One recommended change identified by Mr. Kerr would be to require the daily average release to
be at least 1,000 cfs less (for basin inflows of 16,000 cfs or less) than the basin inflow until the
5,000 cfs threshold is met. This would still allow some storage of water in the ACF River Basin
while mimicking natural flows in the basin. Also, any modified drought plan should address
revisions to the operations at West Point and W.F. George to allow overfilling to ensure adequate
water storage to support low flows during the summer. As explained in Mr. Kerr’s reports,
under the EDO and the proposed modifications to the IOP, composite storage for the basin is
largely determined by storage in Lake Lanier. Walter F. George and West Point reservoirs could
both be in Zone 4, Lanier could be in Zone 1, and high flows could still be mandated under the
EDO and the proposed modifications to the IOP. Therefore, the Corps should re-evaluate the
Zone 4 elevations for the Corps’ Walter F. George and West Point reservoirs, particularly during
the August to December time period. Raising the Zone 4 elevations would allow these projects
to help augment the flows required at Jim Woodruff Dam during extreme drought conditions. At
the very least, this technical recommendation should have been included in the alternatives
considered in the EIS.

II. The Master Manual Should Affirmatively Protect Flows in the Middle
Chattahoochee

Although Alabama Power appreciates the Corps’ recognition of the importance of the
2,000 cfs minimum flow at Plant Farley, the Corps should take affirmative steps to ensure
minimum flows in the Middle Chattahoochee.

The PAA does not adequately protect flows downstream at Plant Farley. The DEIS,
based on Corps modeling of the NAA and PAA alternatives, admits that flows below 2,000 cfs at
Plant Farley will increase from 4% to 5% of the time, at the 90-percent exceedance level
(drought conditions). This means that over the period of record the model predicts flows below
2,000 cfs on 1186 days—certainly not an insignificant number when dealing with Plant Farley.
As the Corps has previously recognized, the “[l]oss of Plant Farley’s generating capacity would
be a major blow to the Southern services grid, and could result in significant power outages and
disruptions.” (ACF012334, 012391.) However, even this prediction understates the likely
impact, due to assumptions included in the Corps model relating to ongoing operations, such as
the Corps insufficiently substantiated belief that 94% of water withdrawn from the system for
consumptive uses will be returned (discussed infra) (DEIS at 5-7), and the failure to consider or
model increased consumptive uses, especially below the West Point project to Woodruff.

The new ACF master manual, as currently drafted, is designed to conserve upstream
storage at the expense of downstream flows through several significant changes to prior

E

F

Response to ACF236 – Alabama Power Company

E. USACE considered modifications to the minimum flows for federally listed threatened and endangered species

from Jim Woodruff Dam. Section 4 of the EIS outlines the various water management alternatives considered,

including those that provide for higher and lower minimum flows over those prescribed by the PAA. It is correct

that the minimum flow provisions of the PAA and the NAA are nearly identical. However, the PAA makes

changes to the action zones at the storage projects, including initiating drought operations in Zone 3 rather than

in Zone 4, changes in the timing, and, to a lesser extent, the volume of water released into the Apalachicola

River. Since 2005, USACE has conducted multiple section 7 consultations with the USFWS regarding releases

from Jim Woodruff Dam, which have included various ways of calculating basin inflow, minimum flow

provisions, and storage options. The NAA and PAA basin inflow calculations remove the effects of upstream

consumption and evaporation to more accurately represent the volume of water that actually enters USACE

projects. The NAA and PAA also include provisions for the storage of basin inflow under both normal and

drought operations as well as provisions for early refill at the West Point and Walter F. George projects during

drought operations. PAA revisions to the action zones are designed to address the balancing scenario described

and raise Zone 4 delineations at West Point and Walter F. George.

F. The authorized purposes of the federal ACF system do not include a specific directive to meet flow targets at

Columbus, Georgia, or Columbia, Alabama. The stated daily and weekly average flow targets at Columbus,

Georgia, are established in the Federal Energy Regulatory Commission (FERC) license for Georgia Power

Company projects downstream of West Point Lake (see section 6.1.1.2.1 of the EIS). Each of the FERC target

flows include an important qualifier, (e.g., “a daily average target minimum flow of 1,350 cfs, or inflow,

whichever is less” [emphasis added]). Model results over the 73-year hydrologic period of record indicate that a

daily average flow of 1,350 cfs at Columbus would be achieved on 94 percent of the days for the PAA compared

to 95 percent for the NAA (refer to section 6.1.1.2.3.9 of the EIS). The Alabama Office of Water Resources and

the Southern Nuclear Operating Company have identified a daily average flow need of 2,000 cfs at Columbia,

Alabama, to support continued operation of the Farley Nuclear Plant. Model results indicate that the daily

average flow need at Columbia would be met 95 percent of the days over the period of record for the PAA

compared to 96 percent for the NAA.
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operations, as described above. The manual recognizes only three flow targets—one at Atlanta,
one at West Point, and one at Woodruff. The upstream Atlanta flow target is guaranteed
sufficient for Atlanta water supply and waste assimilation (based on projections to 2030), and the
downstream flow target from Woodruff is supposed to be sufficient for fish and wildlife and
endangered species needs in the Apalachicola River. Yet the only flow target in the middle
reach of the Chattahoochee, the 675 cfs target at West Point—based on water supply and waste
assimilation needs in the 1970s—is admittedly insufficient for current, much less future,
municipal and industrial water supply and water quality in the Chattahoochee River from West
Point to Woodruff. In addition to Plant Farley’s 2,000 cfs flow requirement, the 2003 MOU also
specifically recognized the need for the Corps to provide, among other flows, a minimum daily
flow of 1,350 cfs on the Chattahoochee River at Columbus, Georgia, and a flow of 1,850 cfs on a
weekly basis provided that the top of the storage pool in West Point Reservoir is above 621.6
feet.

The Corps’ stated position—that “authorized project purposes of federal projects do not
include operating to meet requirements for which other parties are responsible,” (DEIS at 4-7),
and that these flow targets are “nonmandatory with respect to USACE project operations,”
subject to support only “as long as authorized project purposes are not adversely affected,” (Id. at
6-35)—is wholly inadequate given the many changes proposed in the new manual to protect
upstream storage at the expense of downstream flows. In any case, system operations to meet
the 1,350, 1,850, and 2,000 cfs targets are directly authorized by Congress—releases to meet the
targets fall squarely within the hydropower, navigation, and water quality purposes of the
projects.

The Corps has ample authority under authorizing legislation to operate the upstream
projects to meet the 1,350, 1,850, and 2,000 cfs flow targets. In addition to the original
legislation already cited, West Point was authorized by Pub. L. 87-874 (Oct. 23, 1962) to be built
and operated “substantially in accordance with … House Document Numbered 570 ….” House
Document 570 (1962) provides for a continuous minimum flow “to prevent a nuisance
condition” in the river below the dam due to the preexisting discharge of “industrial and
domestic wastes into the river.” (House Doc. 570 at ¶73.) At that time the off-peak flow for
“water supply and sewage dilution” was estimated to be “about 410 c.f.s.” (Id. at ¶85.)

Later studies by the U.S. Public Health Service increased the minimum flow requirement
to 670 cfs in 1964, and 675 cfs in 1975. (DEIS at 2-124.) The area of concern under the original
legislative history was not simply the stretch of the river immediately below West Point Dam. In
fact, House Document 570 observes that “[t]he Columbus-Phenix City area is another large
contributor of pollution. Additional stream flow regulation which would be afforded by the …
West Point reservoirs would help to dilute this pollution in some degree” (House Doc. 570 at
¶74); and that “the average weekly flow from all power releases would be 5,070 c.f.s. and the
minimum monthly flow about 2,460 c.f.s.” (Id. at ¶87).

This minimum monthly flow included in the legislative history—2,460 cfs—is more than
adequate to satisfy the FERC weekly average target minimum flow of 1,850 cfs from Georgia
Power’s North Highlands project, upstream of Columbus. (DEIS at 2-38.) Nevertheless, the
DEIS predicts daily flows below West Point Dam at the minimum level of 675 cfs on 10 percent
of the days over the period of record, even though Georgia Power’s ability to meet the FERC
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flow target at Columbus with releases from the North Highlands Dam is usually dependent upon
operations at West Point Dam (Id. at 6-58, 6-59), and that flows at Columbus less than the FERC
daily average target flow of 1,350 cfs will increase from four to five percent of the days over the
modeled period of record (Id. at 6-61.)

III. COE’s NEPA Analysis Fails to Consider the Full Range of Impacts

An essential part of the process required by the National Environmental Policy Act
(“NEPA”) is the determination of a “No Action Alternative” baseline against which the
environmental impacts of the proposed federal action can be evaluated. The No Action
Alternative is fatally flawed because it relies on a faulty baseline. The Corps has also ignored
the full range of cumulative impacts that can be reasonably expected under the PAA.
Furthermore, the Corps has also failed to consider a reasonable range of alternatives, including
alternatives that would provide greater flow support for the Middle Chattahoochee.

The Corps last conducted NEPA analysis of ACF operations for its projects in the 1970s.
Specifically, the Corps prepared an EIS for continued operations of Buford Dam in 1974, an EIS
for the construction of West Point Lake in 1977, and an EIS for the continued operation of W.F.
George in 1979. All three of those EISs made assumptions about the operation of the ACF
system that differ sharply from the Corps’ current operations. Here, the Corps’ baseline includes
the 1989 draft ACF water control manual associated with the Post Authorization Change
(“PAC”) study that was never publically vetted or subject to NEPA review. The Corps’ PAC
study, in fact, triggered the tri-state litigation that has plagued the operation of the ACF and
ACT. Among the original claims raised by Alabama, Alabama challenged the Corps’ failure to
subject its proposed 1989 draft manual to NEPA review. That claim was ultimately dismissed as
premature. The Corps cannot now assume the legality of the operations set forth in the draft
1989 manual simply because the Corps chose to illegally implement them. Doing so would
completely negate the purpose of NEPA. The baseline includes many other changes in operation
since the original manuals and last NEPA review of the system in the 1970’s on the theory that
the baseline should reflect current operations whether lawful or not.

The District Court, in the summary judgment order in Phase 2 of the prior ACF litigation,
concerning NEPA, the draft 1989 manual and the IOP, specifically wrote to this very issue: “The
Court is troubled by the Corps’s refusal to take responsibility for its utter failure to conduct any
sort of environmental analysis whatsoever on the plan by which it has operated the ACF basin
for more than 20 years…. [I]t is the Corps’s ultimate responsibility to ensure that its actions
conform to the law, and the law is clear that actions of the scope and magnitude of the 1989
WCP require the comprehensive environmental analysis performed in an EIS…. It is possible
that if the parties had more information about the true effects of the Corps’s operations, resolving
their differences would have been easier.” In re Tri-State Water Rights Litigation, Case No.
3:07-md-01 (M.D. Fla.) July 21, 2010 memorandum and order, at p. 22-23 (holding claims moot
due to Corps plan to develop a new manual), vacated on mootness grounds by January 25, 2013
order.

Other baseline assumptions, which represent significant changes from former authorized
operations include the Corps’ operations of Buford to permit increased water supply withdrawals
from Lake Lanier and to facilitate current Atlanta area water supply withdrawals from the river

G
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G. Council on Environmental Quality (CEQ) regulations for implementating NEPA require consideration of the NAA

(section 1502.14). In the CEQ’s memorandum of March 23, 1981, Forty Most Asked Questions Concerning CEQ's

National Environmental Policy Act Regulations, question no. 3 addresses the NAA. The response to question no.

3 states, in part:

The first situation might involve an action … where ongoing programs initiated under existing legislation

and regulations will continue, even as new plans are developed. In these cases, “no action” is “no

change” from the current management direction or level of management intensity. To construct an

alternative that is based on no management at all would be a useless academic exercise. Therefore, the

“no action” alternative may be thought of in terms of continuing with the present course of action until

that action is changed.

Consequently, for purposes of the Master WCM update process, the NAA reflects current reservoir operations

as they have evolved over time in response to laws, regulations, policy, and new technical information. Basing

the NAA for the ACF Basin on a pre-NEPA 1958 WCM or a predam condition to assess the effects of alternative

WCM update plans would neither accurately reflect current baseline operations nor be consistent with “no

action” as defined in the referenced CEQ memorandum
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below the dam, as well as the abandonment of navigation support and maintenance. No such
changes can be incorporated into the baseline. Doing so unlawfully minimizes the real impacts of
the Corps’ proposal. Setting a baseline based only on current operations impermissibly excludes
a range of Corps actions from any NEPA review, including the Corps’ 1989 manual. Numerous
courts have ruled that a baseline cannot assume the existence of elements of the proposed
action. See, e.g., N.C. Wildlife Federation v. N.C. Dept. of Transp., 677 F.3d 596, 603 (4th Cir.
2012); Friends of Yosemite Valley v. Kempthorne, 520 F.3d 1024, 1037-38 (9th Cir. 2008).

Under NEPA, the Corps must consider the cumulative effects of its proposed actions.
(See 40 CFR § 1508.27). Cumulative effects “results from the incremental impact of the action
when added to other past, present, and reasonably foreseeable future actions . . . .” (Id. at
1508.07.) “To consider cumulative effects some quantified or detailed information is required.
Without such information, neither the courts nor the public in reviewing the [agency’s]
decisions, can be assured that the [agency] provided the hard look that it is required to provide.”
Neighbors of Cuddy Mtn. v. U.S. Forest Serv., 127 F.3d 1372, 1379-80 (9th Cir. 1998). “General
statements about possible effects and some risk do not constitute a hard look absent a
justification regarding why more definitive information could not be provided.” (Id. at 1380.)
Among other things, this requires the Corps to consider the impacts downstream of all “past,
present, and reasonably foreseeable” operational changes made in the ACF Basin, including
changes at Lake Lanier to support water supply and recreation.

The Corps has also failed to consider a reasonable range of alternatives. None of the
alternatives considered by the Corps considered any meaningful changes to the RIOP, minimum
flows for the Middle Chattahoochee, or limitations on operations for water supply. The Corps
also failed to consider any alternative based on lawful water supply operations. The NAA
(Alt1A) is based on current (2007) water supply operations at Lanier—128 MGD from the Lake
and 277 MGD from the River. (DEIS at Tables 5.1-2, 5.2-1, and Section 5.2.1.2.7.) The
alternatives include Alt1B, which is more accurately based on the relocation contracts only—20
MGD—from the Lake, but this alternative also assumes current water supply of 277 MGD from
the River. (Id. at Section 5.2.2.2.7.) Thus, the Corps did not evaluate any alternative based on
lawful historic water supply operations, and, as a result there has been no NEPA analysis of the
effects of increased consumptive use of Buford’s peak and off-peak releases by downstream
users.

A. COE NEPA Analysis Based on Faulty Return Assumptions

Of particular concern is the Corps’ use of return flow assumptions to minimize
downstream impacts. The DEIS assures downstream interests that they should not be concerned
about increased diversions and consumptive loss for upstream water supply. For example, the
DEIS states:

USACE assumptions regarding water supply withdrawal options and return flows
associated with Lake Lanier and downstream from Buford Dam to Peachtree
Creek do not have an appreciable effect on flow conditions in the Chattahoochee
River below George W. Andrews Lock and Dam.

(Id. at 6-68.)

H
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H. Direct, indirect, and cumulative impacts are addressed in section 6 of the EIS. A 73-year period of record was

used to evaluate the impacts of the various alternatives. Additionally, USACE regulations require that the WCMs

be reviewed every 5 years to determine if more updates are necessary.

I. As stated in section 1.2 of the EIS, USACE considered, in addition to operations for all authorized purposes, an

expanded range of water supply alternatives associated with the Buford Dam/Lake Lanier project, including

current levels of water supply withdrawals and additional amounts that Georgia requested in 2013 from Lake

Lanier and downstream for Metro Atlanta. The Master WCM update represents a change in operation of existing

constructed projects; it does not include structural changes or alternatives outside the operational authority. As

concluded by the 11th Circuit Court of Appeals, USACE is authorized under the River and Harbor Act of 1946 to

make releases from Buford Dam to meet the downstream water needs of Metro Atlanta. The draft EIS and final

EIS both include a “future without project condition alternative” that evaluates the impacts of withdrawing only

20 million gallons per day (mgd) from Lake Lanier under the relocation contracts. Therefore, USACE has

evaluated and proposed water management measures and alternatives that balance operations across all

authorized project purposes throughout the basin while considering Georgia’s water supply storage request, as

directed by the 11th Circuit Court of Appeals.
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This conclusion rests in large measure on the Corps’ assumptions about how much of the
water supply withdrawals are actually returned to the ACF basin, as opposed to being lost to
consumption. According to the DEIS:

Table 2.1-21 simply presents an overall summary of water withdrawals and
treated wastewater returns for the Chattahoochee and Flint River basins that
occurred in the MNGWPD [Metropolitan North Georgia Water Planning District]
over the 2000–2009 period…. In 2000, about 56 percent of all water withdrawn
from the Chattahoochee River Basin within the MNGWPD area was returned as
treated wastewater. Between 2001 and 2008 in the district, the percent return of
water withdrawals from the Chattahoochee Basin ranged between 62 percent and
74 percent. In 2009, the percent return of withdrawals was 79 percent.

(Id. at 2-98.)

This Table shows great variation in return rates from year to year, from 56% to 79%, and
also shows that return rates in wet years, such as 2003 (74%) and 2009 (79%) are significantly
higher than return rates in dry years, such as 2000 (56%) and 2007 (61%). The same variation is
true on a monthly basis, with usage higher and returns lower in the critical dry periods.
However, for purposes of evaluating alternatives, the Corps used a return rate of 82% for
releases from Buford Dam to support Metro-Atlanta water supply withdrawals, even though 82%
exceeded both the range (56%-79%) and average (67%) of actual returns as documented in Table
2.1-21. (Id. at 4-33.) The 82% return was based on one year (2012)—even though the data show
great variation from year to year—and was used for the comparison of alternatives A, B, C, and
F. The Corps used an even higher return rate for modeling and comparing alternatives D, E, and
H (including the PAA)—94%—which was the return rate “assumed” by Georgia in its 2013
water supply request. The DEIS does not reflect any validation of this “assumption,” other than
the bald statement that “USACE determined that this return rate was reasonable.” (Id. at 5-7.)

DEIS Appendix E, HEC ResSim Modeling Report, Figure 24, p. 61, and Figure K.90, p.
K-115, shows the importance of return rates for the modeling of alternatives. According to the
Corps, “we need to insert some return figures here, because otherwise it is not apparent why
these alternatives wouldn’t be reasonable. (I believe they would exceed available storage, but
assuming returns could be increased enough they would not, correct?)” Those figures also state
that the 2012 return rate—82%—was based on information provided by the Georgia EPD, rather
than any independent validation or analysis by the Corps. This apparent concession that the
Corps needed a return rate high enough to insure sufficient storage explains why the Corps
ignored its own data in assuming that 94% of the water withdrawn would be returned.

B. COE NEPA Analysis Fails to Consider Future Growth in Middle-
Chattahoochee Region

While the Corps goes to great length to build its proposed ACF master manual around
future growth projects for the Atlanta area, the Corps makes no effort to analyze future growth
potential in the Middle Chattahoochee. This is critically important because increased diversions
for municipal and industrial water supply, agricultural, and other uses, would directly impact the
ability to the system to meet the needed flows, including the 1,350, 1,850, and 2,000 cfs flow

J

K

Response to ACF236 – Alabama Power Company

J. The 82-percent river return rate was computed from actual Metro Atlanta withdrawals and returns that

occurred in 2012. USACE chose 2012 to be conservative, because it represented a dry year for current

conditions. That current return rate of 82 percent was used for water supply options A, B, C, and F in the draft

EIS. The historic water use information was provided by GAEPD, and the annual and monthly return rates were

computed independently by USACE for years 1991–2012. Annual values range from 79 to 111 percent. USACE

selected 2012 return rate of 82 percent as the best representative return rate for current conditions. As stated

in the comment, return rates are higher during high-flow periods (years); therefore, we selected a dry year as a

conservative estimate.

The 94-percent river return rate was part of the Georgia’s January 2013 water supply request. That value

included the assumption that wastewater treatment capacities would be expanded by the year 2035. Since

Georgia's projected return rate is within the range of computed historic river return rates by USACE (i.e., 79–

111%), it was declared a reasonable assumption. The 94-percent river return rate, validated by reviewing

existing and proposed treatment facility returns described in the May 2009 Metropolitan North Georgia Water

Planning District wastewater treatment plan, documented a larger volume of returns, which could represent

treating and releasing water from sources outside the Chattahoochee River basin.

Based on additional information provided by the State of Georgia in December 2015, these return rates have

been revised and are documented in section 5 of the final EIS

K. USACE proposed and evaluated water management measures and alternatives that balance across all authorized

project purposes, while considering Georgia’s water supply storage request as directed by the 11th Circuit Court

of Appeals.
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targets applicable to the West Point to Columbia stretch of the River. The Corps uses modeling
to minimize the impacts of increased upstream diversions on downstream flows, but fails to
model the impacts of increased downstream diversions on uses and flows.

Sincerely,

Matthew W. Bowden
Vice President Environmental Affairs

Response to ACF236 – Alabama Power Company
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IN THE UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

JACKSONVILLE DIVISION

)
)

In re MDL-1824 Tri-State Water ) Civil Action
Rights Litigation ) No. 3:07-MD-1-PAM

) (Member Case: 3:07-cv-00249-PAM-HTS)
)

PLAINTIFF-INTERVENOR ALABAMA POWER COMPANY’S
NOTICE OF FILING AFFIDAVIT OF WILLARD L. BOWERS

Plaintiff-Intervenor Alabama Power Company gives notice of its filing the affidavit of

Willard L. Bowers (attached hereto) in support of its standing in this proceeding.

/s/ James A. Byram, Jr.
One of the Attorneys for
ALABAMA POWER COMPANY

OF COUNSEL:

James A. Byram, Jr.
Balch & Bingham LLP
105 Tallapoosa St., Suite 200
P.O. Box 78
Montgomery, Alabama 36101-0078
(334) 834-6500

Spencer M. Taylor
Thomas L. Casey, III
Balch & Bingham LLP
1901 Sixth Avenue North
Suite 1500
P.O. Box 306 (35201)
Birmingham, Alabama 35203
(205) 251-8100

Case 3:07-cv-00249-PAM-JRK Document 87 Filed 01/23/2009 Page 1 of 2

CERTIFICATE OF SERVICE

I hereby certify that the above and foregoing was filed with the Clerk of the Court using
the CM/ECF system, and was served by electronic notification this 23rd day of January 2009.

/s/ James A. Byram, Jr.
OF COUNSEL

2

Case 3:07-cv-00249-PAM-JRK Document 87 Filed 01/23/2009 Page 2 of 2
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Page 1 of 11

October 30, 2007

Ms. Katharine A. Fredriksen
Principal Deputy Assistant Secretary
Office of Policy and International Affairs
U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

Re: Information Request

Dear Kathy:

Thank you for the opportunity to provide this additional information to help you better assess the
situation in Alabama, Florida and Georgia and potential electricity impacts related to the on-
going drought conditions.

In response to your questions of October 23, please find the attached documents covering:

" A discussion of Southern Company’s system reliability including:
o System Operations
o Economic Dispatch, and
o Transmission Reliability

" A discussion regarding Plant Farley, a nuclear plant on the middle Chattahoochee owned
by Alabama Power Company;

" A diagram of the Intake Structure at Plant Farley;

" A discussion regarding Plant Scholz, a fossil-fueled facility on the Apalachicola owned by
Gulf Power Company;

" A diagram of the Intake Structure at Plant Scholz; and

" A map of the main river basins for the Southern System.

This response is designed to give you sufficient context for the answers to your questions. If you
find that you have additional questions after your review, please do not hesitate to contact me.

Very truly yours,

L. Ray Harry

ACF236
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INTRODUCTION

As you are aware, the Southeast has been experiencing record drought conditions for over a year.
Conditions are severe across the region, including the Apalachicola-Chattahoochee-Flint (ACF)
River Basin, which runs through the states of Alabama, Georgia and Florida. The ACF River
Basin is used for a variety of purposes, including navigation, electric generation, environmental
flows, industrial uses, recreation and public consumption, and all three states have legitimate
interests in its use.

Southern Company’s public utility subsidiaries operate numerous electric-generating facilities
located on several river basins in our service territory. These plants provide reliable, affordable
electricity to customers in Alabama, Florida, Georgia and Mississippi. The majority of these
generating assets have been impacted by the drought, and we anticipate continued challenges
going forward; however, the purpose of this document is to provide some important background
information and updates regarding drought impacts on a nuclear plant (Joseph M. Farley Nuclear
Plant) in Alabama on the middle Chattahoochee owned by Alabama Power Company, and a
fossil-fueled facility (Herbert J. Scholz Electric Generating Plant) in Florida on the Apalachicola
owned by Gulf Power Company.

Prior to 2003, the U.S. Army Corps of Engineers (the Corps) operated the ACF system during
low flow conditions using only two minimum-flow control points; 750 cubic feet per second
(cfs) at Peachtree Creek below Atlanta to provide assimilative flows for the Atlanta wastewater
discharge and 5000 cfs released from Woodruff Dam to support Gulf Power’s Plant Scholz (and
more recently, environmental needs in the Apalachicola River). In 2003, after significant
investigation and evaluation, a Memorandum of Understanding (MOU) was developed by the
states and the ACF stakeholders. The MOU was signed by the governors of Alabama, Florida
and Georgia to endorse a low-flow regime with four minimum flow control points. Minimum
flows of 750 cfs at Peachtree Creek below Atlanta; 1850 cfs at Columbus, Georgia; 2000 cfs
below Andrews Dam in the middle Chattahoochee; and 5000 cfs below Woodruff Dam in the
Apalachicola.

It is important to emphasize that the flow regime discussed above was developed by technical
experts based on information provided by stakeholders in all areas of the ACF basin. The
information was reviewed by the teams of utility representatives, governmental agencies,
industry and environmental regulators from each state prior to being signed by the governors.
The primary purpose of the MOU was to set minimum flow objectives, using a systematic,
apolitical process during normal flow conditions that would balance the needs of industry and
commerce in the region, protect the habitat of wildlife, and meet any legal and regulatory
requirements. It was envisioned that the MOU could be used to manage flows during times of
reduced flows.
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SYSTEM RELIABILITY

System Operations

The Southern Company system is a vertically integrated structure comprised of:

1. generating facilities distributed across our service territory that are operated on a real time
basis according to an economic dispatch regime

2. an interconnected transmission system designed to reliably deliver power to firm retail and
wholesale load, and

3. a power distribution system that delivers power to Southern Company retail customers.

Economic Dispatch

The objective of economic dispatch is to operate the required amount of system generation to
meet all obligations in a manner that minimizes total system production costs. Resources are
dispatched based on variable cost components that include: marginal replacement fuel, variable
operation and maintenance, emissions, transmission loss, and fuel handling.

Farley units 1 and 2 are nuclear-fueled units rated at approximately 888 megawatts (MWs) each,
while Scholz units 1 and 2 are fueled by coal and are rated at approximately 46 MWs each.
Nuclear-fueled units typically are more economical than coal units in terms of average
generation cost. Considering all non-hydro resources, the Farley units are currently the lowest
cost generating units on Southern Company’s system.

The loss of these generation resources would have a significant impact on total production costs.
It is estimated that the loss of these resources would increase total production costs by
approximately $1,500,000 per day.

ACF236
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Transmission Reliability

Southern Company Transmission is responsible for the operation and control of transmission, its
inputs (generation) and outputs (serving load) in a manner that is safe, reliable, and in
compliance with reliability standards as approved by the Federal Energy Regulatory Commission
(FERC) and enforced by North American Electric Reliability Corporation (NERC) and its
regional entity, the Southeast Electric Reliability Corporation (SERC). Generation dispatch is
planned in advance on a forward basis. In real time, the transmission function monitors the
implementation of the plan and directs adjustments to ensure that generation and loads are
properly balanced and the system is in compliance with NERC standards. Aside from the
obvious reliability risks, non-compliance is subject to FERC’s civil penalty authority.

Like all other generation controlled by Southern, Plant Scholz is planned to operate when
economic dispatch indicates it is the next economic choice. There are two situations where
transmission operations require Plant Scholz to operate to avoid interruption of service to
customers or non-compliance with NERC Standards. At high system loads, Plant Scholz is
required to operate to prevent thermal overloading of certain lines should a contingency event
occur. At low system loads, Plant Scholz is required to operate to maintain voltages within
acceptable limits.

During off-peak periods (October-May) when maintenance is performed on critical generation
and transmission assets, Southern Company cannot reliably serve our customers without the
availability of both units at Plant Farley.

There are potential physical solutions to the problems in the aforementioned situations and we
are currently evaluating their effectiveness and feasibility. While we cannot speak with certainty
without a detailed study of scenarios, we believe that our system would be significantly
encumbered if we were not able to utilize generation at Plant Farley.
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PLANT FARLEY

Background and System Operations

The Joseph M. Farley Nuclear Plant is located along the Chattahoochee River near Dothan in
southeast Alabama. The plant consists of two Westinghouse Pressurized Water Reactor (PWR)
units capable of generating 888 megawatts (MW) for a total capacity of 1,776 MW.
Approximately 900 employees oversee the plant’s operation 24 hours a day, 7 days a week.
Plant Farley accounts for 19 percent of Alabama Power’s total electricity generation.

Plant Farley withdraws approximately 97,000 gallons per minute (gpm) from the Chattahoochee
River during normal operation to feed the service water pond utilized as the ultimate
(emergency) heat sink and support once-through cooling and make-up to cooling towers for main
condenser cooling. The intake system consists of an intake canal which extends 200 feet from
the Chattahoochee River to the intake structure. Its three intake bays are equipped with three-
eighths inch mesh vertical traveling screens. Ten pumps force water from the river to an
approximately 108-acre storage pond (Service Water Pond). A diagram of the intake structure is
attached on page 7.

Water for normal operation is withdrawn via a second intake structure located on the Service
Water Pond to support the once-through service water system and provide makeup for the
cooling towers. Normal operation of both Farley units requires operation of eight of the ten
available service water pumps for 80,000 gpm. The Service Water system utilizes this once
through flow to reject heat from nuclear safety-related cooling systems. A portion of the flow
from the Service Water system is routed as makeup to supply the cooling towers. The cooling
towers have a total volume of nearly five million gallons, with a flow rate of 720,000 gpm. The
cooling towers require 35,600 gpm as makeup during normal two-unit operation to disseminate
heat from the main condensers for both Farley units. The cooling towers have evaporation and
drift losses of 25,400 gpm and a blowdown rate of 10,200 gpm. The combined blowdown from
both Farley units and the remainder of the once through service water is combined into a single
discharge line routed to the Chattahoochee River. The Service Water Pond serves as the ultimate
(emergency) heat sink for the Farley plant, providing an adequate volume of water to support
safe shutdown of both Farley units, in the event the river water pumps are not available.

The Farley discharge is controlled by a National Pollutant Discharge Elimination System
(NPDES) Permit issued by the Alabama Department of Environmental Management (ADEM).
The permit contains limits and requirements to ensure the thermal discharge and chemical
constituents in the effluent meet applicable water quality standards. At 2,000 cfs flowing past
Farley, there are no significant thermal or chemical impacts resulting from Farley’s discharge. If
flows were reduced below 2,000 cfs for an extended period, then an evaluation of the impacts of
the discharge would be required by Southern Company, state environmental agencies and
potentially the Nuclear Regulatory Commission (NRC). The bases for regulatory decisions in
environmental permits may require re-evaluation to confirm permit limits and that water quality
standards are met. Farley also discharges small quantities of radwaste through the discharge line
in strict compliance with NRC operating license conditions. Farley monitors the discharge for a
wide array of radionuclides and releases are based on both nuclide concentration as well as dose.
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Changes in river flow would prompt NRC review of operating license provisions to confirm
acceptability of continued operations.

The Farley intake structure is located on the Woodruff reservoir at the end of a 200 foot long
canal and water is withdrawn by a combination of ten pumps operating in pump wet pits located
in three intake bays. The bottom invert elevation of the canal is 64 ft MSL. Normal water
elevation at Farley averages 77 ft MSL with the reservoir operation ranging from a normal
minimum of 76 ft MSL to a normal maximum of 78 ft MSL. The 76 – 78 ft MSL elevation
encompasses all of the available reservoir storage and the reservoir operates as run-of-river
below that point. The Farley pumps reach their net positive suction head (NPSH) at 67.5 ft
MSL. The environmental effects of operation below 74.5 ft mean sea level (MSL) have not been
determined and evaluation will be required before operation at these reduced levels.

Impact of Reduced Flow and River Levels

Flows at Farley are provided by releases from hydropower generation at the Walter F. George
Dam located approximately 29 miles upstream, with that water passing through the George
Andrew Lock and Dam approximately four miles upstream from Plant Farley. Power generation
normally produces flows in excess of 20,000 cfs and occurs up to seven hours each weekday.
Once hydro generation ceases, the dam only passes leakage flow (flows passing over, under or
through a dam or lock that are not accounted for in flow measurements) for the balance of the
day. Weekend flows normally consist of leakage and local inflow only. The leakage flow has
been defined by the Corps as approximately 800 cfs instantaneous. After passing Plant Farley,
the flow continues down the Chattahoochee River and merges with the flow from the Flint River
above Jim Woodruff Dam to form Lake Seminole. It is important to note that because Plant
Farley is located on the Chattahoochee River above the point where the Flint merges with Lake
Seminole, the inflows from the Flint River are not available for Farley use.

Southern Nuclear defines 2000 cfs and 74.5 ft MSL as the minimum conditions necessary for
long term operation at Farley. Plant Farley can operate for short periods (a few days) below
2000 cfs flow, but extended operation below this flow level will require evaluation to determine
the environmental and operational impacts.

As stated above, the Farley intake canal is located on the Woodruff Reservoir with the reservoir
having a small amount of storage capability and generally operating between elevation 76 and 78
ft MSL. Southern Company has analyzed environmental and operational impacts under prior
drought conditions and confirmed river elevation of 74.5 ft MSL as the minimum necessary for
long-term operation at Farley. Operation below this level would require evaluation to determine
the environmental and operational impacts as discussed earlier.

INTAKE STRUCTURE AT PLANT FARLEY
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PLANT SCHOLZ

Background and System Operations

The Herbert J. Scholz Electric Generating Plant is a coal-fired power plant located on the
Apalachicola River in northwest Florida. The plant consists of two generating units with a total
nameplate generating capacity of 92,000 KW and has 31 Gulf Power employees. Scholz began
commercial operations in 1953 and produces enough electricity to power approximately 19,000
homes.

The plant withdraws approximately 129 million gallons of water per day or approximately 200
cfs from the Apalachicola River primarily for non-consumptive, once through cooling purposes.
The plant has a 500 foot long intake canal connecting the river with the intake structure. River
water flows through the canal to the water intake structure and traveling screens then flows to an
area directly beneath the plant’s pump room which houses the cooling water pumps. The cooling
water pumps pull the river water from the intake tunnel via submerged pump impellers. Most of
the water is pumped through the steam turbine condenser, a large heat exchanger located above
the pump room. The river water then travels through the circulating water system, absorbs heat
from the steam circulating through the condenser and is returned to the river in its original
condition at a slightly higher temperature. Without a sufficient supply of cooling water, the plant
cannot operate. A diagram of the intake structure is attached on page 10.

The Scholz discharge is controlled by an NPDES Permit issued by the Florida Department of
Environmental Protection. The permit contains limits and requirements on the plant cooling
water discharge to ensure state water quality standards are met. Extremely low river levels
increase cooling water velocities in the intake canal. This increases the potential for sediments
from the river bottom to be picked up in the cooling water and discharged back to the river where
it remains in suspension. This increase in suspended sediments can cause violations of various
state water quality standards.

To maintain normal operations at Plant Scholz, the cooling water pumps at the plant require a
minimum river elevation level at the plant intake structure of 38 ft MSL. Based on information
from the Corps, it is our understanding that 38 ft MSL equates to a constant flow of 5,000 cfs in
the Apalachicola River at Plant Scholz. The cooling pumps take suction at 33.5 ft MSL and the
pumps are designed to operate with 4.75 ft of NPSH, equating to a river level of 38.25 MSL.
The plant is presently operating slightly below design at only 4.5 ft of NPSH, and any further
decrease in level is expected to cause the pumps to cavitate.

Impact of Reduced Flows and Lower River Levels

Plant Scholz is just downstream of the Jim Woodruff Dam and Lake Seminole, which receive
their flows from the Chattahoochee and Flint Rivers. As stated, minimum flow for normal
operations is 5000 cfs resulting in 38 ft MSL at Plant Scholz. The plant has operated on a
temporary basis at levels down to 37.5 ft MSL or an equivalent flow of 4200. As river levels
decrease, the chances increase that either there will be no water in the intake canal or the river

CONFIDENTIAL AND PROPRIETARY INFORMATION
DUPLICATION AND/OR DISTRIBUTION PROHIBITED WITHOUT PERMISSION
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level will not be adequate to provide suitable pump suction for the cooling water pumps to
operate.

There is a possibility that Plant Scholz can maintain temporary operations with the flows of 2000
cfs from the Chattahoochee near Farley Nuclear Plant plus the approximately 1200 cfs from the
Flint River or a total of 3200 cfs. We anticipate that these combined flows should equate to
between 36.5 and 36.8 ft MSL at Plant Scholz. Plant Scholz has never operated at intake levels
lower than 37.5 ft MSL; in the event we are able to operate the plant below 37.5 ft MSL, we will
be increasing operational risk as well as increasing the possibility of violation of the state water
quality standards. Based on our calculations, 37.5 ft MSL at Plant Scholz would require 4200
cfs in the Apalachicola River. That may require 3000 cfs on the Chattahoochee River at Plant
Farley if 1200 cfs were coming from the Flint River.

There is a great deal of uncertainty regarding the impact of making temporary plant
modifications. Any deviation from normal operations to accommodate the lower flows and
river levels will require testing to determine that impact. There is not a reduced operating load
where the units can operate and any flow corresponding to a river level below 36.5 ft MSL
would most likely result in the plant shutting down. While other options are possible, they
require costly and untested plant modifications to Plant Scholz and permitting that normally
could take up to one year. Again, these options could only be temporary in nature.
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INTAKE STRUCTURE AT PLANT SCHOLZ
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ATTACHMENT

E

Evaluation of the Corps of Engineers Interim Operations Plan

For the ACF Basin

The Interim Operating Plan

This report reviews certain operational aspects of the U. S. Army Corps of Engineers,

Mobile District (USACE) interim operations plan dated September 7, 2006, as revised

March 23, 2007, (IOP), including the temporary exceptional drought operations plan

dated November 15, 2007 (EDO), and the proposed April 15, 2008 modifications of the

current IOP (MIOP). 1

Shortcomings of the IOP

The IOP adopted by the USACE increases flows below Jim Woodruff Dam at the

expense of other multi-purpose benefits which should be provided by the upstream

projects. The IOP provides for higher releases in the March to May time period when a

larger portion of the inflows into the ACF basin should be retained in the upstream

storage projects to help meet other multi-purpose objectives later in the year. This is

particularly true in years where inflows are below normal. Under the rules of the current

IOP, during extended dry periods or drought conditions, there is not enough leeway to

allow the upstream projects to store water to benefit other multi-purpose benefits later in

the year. This lack of storage affects the ability to maintain higher minimum flows and

maintain higher pool levels for other project purposes. If additional water were allowed

to be stored, then the releases would be higher in the June to September time period.

This would improve water quality and water supply during critical times of the year and

increase the quantity of hydro-generation, particularly during the high demand summer

period This potential increase in value of hydro-generation would not only occur at the

USACE projects, but those owned by Georgia Power Company as well. Allowing the

upstream projects to store additional water in the March to May time period will also help

ensure at least some refilling to near normal levels in consecutive years with below

normal inflows. The storing of additional water during the March to May time period can

also be accomplished without significantly impacting the endangered species downstream

of Jim Woodruff Lock and Dam.

In the March to May time period the upstream storage projects, Buford, West Point and

W. F. George, are scheduled to raise water levels from winter flood control pools to

1 Copies of USACE descriptions of the IOP, EDO, and MIOP are available on line at

http://www.sam.usace.army.mil/ACF.htm.
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higher summer pool levels. At Buford dam the average pool level on March 1 is

approximately elevation 1068. Based on the USACE current operating zones, this would

put West Point at around elevation 627 and W. F. George at elevation 187.5. Target

summer levels for these projects are 1071, 635, and 190, respectively. The amount of

water required to raise these projects to summer levels by June 1 is approximately

203,480 day-second-feet (dsf), see Figure 1 below.

Storage required to fill from average March 1 level

to June 1 target level

Buford
56971 dsf

West Point
92012 dsf

W. F. George
54501 dsf
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Figure 1

In fact, both West Point and W. F. George pool levels are scheduled to fill a minimum of

two feet in the month of May based on their operating curves. This would require storing

at least 69,000 dsf during the month of May alone. In examining the hydrologic inflows

for the month of May only in the ACF basin from 1976 to 2007, only 14 of the 32 years

or 44 percent of the time were the May inflows high enough under the IOP to be able to

fill both the West Point and W. F. George reservoirs. This of course, assumes no

additional storage is required at Buford Dam and the inflows are such that the water can

be stored in the upstream projects. In 14 out of the 32 years of record, there was an

opportunity to store less than 10,000 dsf, 15 percent of the water required to reach the

targeted June 1 levels. And in 11 of those 14 years, or approximately 34 percent of the

time, there were essentially no opportunities to store water in the upstream projects based

on the IOP operating guidelines. See the Flow-Duration Curve showing Potential

Storage for the May Inflows in Figure 2 below.
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Figure 2

Based on the IOP, the average inflow into Jim Woodruff Dam must be above 25,710 cfs

(70 percent of 25,710 cfs is 18,000 cfs) before any significant amount of water can be

stored in the upstream projects. If hydrologic inflows are less than 25,710 cfs, the IOP

allows only the difference between the inflow and 18,000 cfs to be stored upstream.

Also, if significantly high inflows occur early in the period, not all of this additional

water can be stored due to flood control requirements. A perfect example of this

occurred in early March of 2007. Although inflows were high enough to allow potential

storage of water under the rules of the IOP in the upstream projects, flood control

guidelines for the reservoirs did not allow this water to be stored, see Figure 3. Adhering

to the operating guides for flood control resulted in the release of over 81,100 dsf above

what was required by the IOP guidelines in only a 9 day period. As a result, pool levels
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at Buford Dam only rose 0.47 foot from March 1 to May 31, 2007. Pool levels at West

Point and W. F. George actually fell 0.15 foot and 2.34 feet, respectively.

Figure 3

By examining the inflows into Jim Woodruff Dam over the past eleven years, it is easy to

find potential pitfalls with the IOP, particularly in relatively dry years. No sophisticated

“modeling” is required. Figure 4 below is a graph of the hydrologic inflows into Jim

Woodruff Dam from January 1, 1997 until May 31, 2007. The hydrologic inflow data

was obtained from the USACE, Mobile District and was used in the following analysis.

The analysis uses the observed inflows into ACF drainage basin and looks back at the

years 1997 to 2007 and assumes the operating rules of the IOP would have been used.

The following assumes a “best case scenario” for the ability to store water. As shown

above for the year 2007, this may or may not have been the case.

Figure 4

In 1997, there would have been an opportunity to store water in the upstream projects for

most of March, a few days in April and the early part of May. However, essentially after

May 13, the system would have been passing inflows (holding pool levels steady). This

means the pool levels at West Point and W. F. George would have possibly remained

stable for the last 18 days of May, filling only one foot instead of two feet.

1998 would have been one of the better operating years under the IOP, but again pool

levels would have remained fairly stable for the latter part of May.

The years 1999, 2002, and 2004 demonstrate how the IOP fails to store sufficient water

to provide other multi-purpose benefits. There were only 13 days in the March to May

time period for the year 1999 when the IOP would have allowed storing more than 1,000

cfs and all of these occurring in March. During this period of time, only 61,998 dsf could

have been stored under the best conditions, only 30 percent of the amount required, see

Figure 5. Note – on the following graphs, if the IOP required discharge (IOP reqd)

matches the 7 day average inflow (7 day avg) the graph will only show the IOP required

discharge. The difference between the 7 day avg and IOP required lines on the graphs

show the opportunities to store water in the upstream projects.
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Figure 5

In 2002, there were only 7 days the ACF basin could have stored more than 1,000 cfs. A

total of only 17,244 dsf could have been stored in the upstream projects, only 8 percent of

the water necessary to reach target pool levels, see Figure 6. If one assumes the three

storage projects would have been at the “average” pool levels on March 1, 2002 and the

pool levels were then “balanced” on June 1, this would result in the following: Buford

reservoir would have actually been drawn down 0.7 foot, West Point would have risen 3

feet, but still be 5 feet below the June 1 target level, and W. F. George would still be at

elevation 187.5, see Figures 7, 8 and 9.

Figure 6

Figure 7
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Figure 8

W.F. George analysis with 2002 inflow data
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Figure 9

In 2004 there were only 12 days in early March when inflows were above the 18,000 cfs

threshold. This would have allowed 60,102 dsf (under ideal conditions, assuming no

flood control impacts) to have been stored, less than 30 percent of the total volume of

water required to reach June 1 target levels, see Figure 10.

Figure 10

In the year 2000 there would have been 25 days that water could have been stored in the

upstream projects. The amount available for storage would have been 133,240 dsf, less

than 66 percent of the amount required to fill to June 1 target levels. Also, no water

could have been stored after April 14; therefore W. F. George and West Point reservoirs

would not have filled in the month of May, unless levels at Lake Lanier were lowered.

Another short coming of the IOP would have also occurred in the year 2000. From April

5 to 11, according to the rules of the IOP, the releases from Jim Woodruff would have

been above 18,000 cfs with a peak discharge of almost 22,500 cfs. It is hard to fathom

how such a short term release could have provided meaningful environmental benefits

while storing this additional water would have certainly provided other multi-purpose

benefits later in the year, see Figure 11.
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Figure 11

In 2001, pool levels could have been allowed to rise, but only until April 26, thereafter

remaining fairly stable through the end of May. This again would result in Buford Dam

pool levels being lowered in the month of May in an effort to raise West Point and W. F.

George pool levels and balance the three storage projects.

2003 would have been an excellent year for operating under the IOP as there was plenty

of water available up until the end of May.

In 2005, pool levels would have remained fairly stable after May 17.

In 2006, when the ACF basin was being operated under the IOP rules, there was

essentially no water to store in the upstream projects after April 5 and the actual pool

levels reflect this. From March 1 to May 31, 2006 Buford reservoir levels actually fell

2.1 feet, West Point reservoir level was raised only 0.75 foot and W. F. George pool level

fell 1.59 feet.

In 2007 the same situation occurred, with March 21 essentially being the last day to store

any water (there were 4 days in April with inflows above 18,000 cfs). The total amount

of water available to store in 2007 was 104,306 dsf, with just over 3 percent of this water

available after March 21. However, as shown in Figure 3, the volume of water actually

released in 2007 was 81,100 dsf above what could have been stored, essentially wiping

out the opportunity to store water and benefit other project purposes later in the year.

The operating rules under the IOP for June to the following February can also be

restrictive at times. The years 1997 and 2001 are prime examples of these restrictions. In

these years, there were potential opportunities to store water earlier in the summer and

augment flows later in the drier months of August and September. However, the IOP

rules could still force unnecessary releases. There was generally ample water in both

these years and some of the water stored earlier in the summer could have certainly been

used later to augment flows or provide extra hydro power, however the IOP forces the

release of 16,000 cfs if the hydrologic inflows are sufficient, see Figures 12 and 13. It

could be that high releases would be necessary during these times due to high pool levels,

but if high releases are not mandated, then storing water for multi-purpose use would be

the prudent water management decision.

Figure 12
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Figure 13

Water management of the ACF basin should allow for more storage under these

circumstances for the water to be used later for water quality, water supply or

hydropower generation considerations. Storing extra water earlier in the summer for later

use also benefits recreation. Releasing 16,000 cfs for short periods of time cannot be

very productive to sustained environmental flows and is counterproductive for supporting

other multi-purpose objectives. Also, it was stated in the justification that a flow of

16,000 cfs is equivalent to the approximate average monthly flow levels for June to

August, see page 4 of the Section 7 Consultation, Jim Woodruff Dam Water Management

Operations, Adjustments to the Interim Operations Plan. However, in reviewing the

average monthly hydrologic inflows for Jim Woodruff Dam, only two out of the last

thirteen years were the average inflows for June to August greater than 16,000 cfs, see

Figure 14.

Figure 14

Comparing the IOP to the 1989 draft Water Control Manual

The most recent approved Water Control Plan for the ACF was completed in 1959. From

1989 to 2004, however, operations for the ACF were conducted in accordance with a

1989 draft Water Control Plan, with minor adjustments as necessary in some years to

accommodate current needs at the time. The 1989 draft Water Control Plan was not

finalized due to ongoing litigation. Following is a comparison of the draft 1989 Water

Control Manual operating guidelines to the IOP for the March to May time period (for

the years 1999 and 2002).

In 1999 the ACF basin was being operated by the draft 1989 Water Control Manual.

From the March to May time period a total of 102,203 dsf of water was stored in the

upstream projects, compared to only 61,998 dsf which would have been allowed under

the IOP, see Figure 15.
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Figure 15

The year 2002 shows a dramatic difference between the two operational procedures. In

2002, the ACF basin was also being operated by the draft 1989 Water Control Manual

and from the March to May time period a total of 139,369 dsf of water was stored in the

upstream projects, compared to only 17,244 dsf which would have been allowed under

the IOP, see Figure 16.

Figure 16

In 2004 and 2005 the ACF basin was operated under a “low flow operations protocols”

and in 2006 and 2007 by the rules of the IOP. Following is a comparison of these four

years of actual operation to the expected outcome from operations under the draft 1989

Water Control Manual.

From March to May of 2004, a total of 65,979 dsf of water was stored in the upstream

storage projects; however the storage at Jim Woodruff Dam was decreased by 27,059 dsf

during this period for a total net storage of 38,920 dsf. The low flow protocol operation

is different than the guidelines set forth by the draft 1989 Water Control Manual. If the

draft Water Control Manual guidelines were followed, a total of 75,300 dsf could have

been stored in the upper storage projects without taking storage out of Jim Woodruff

Dam, an increase of over 36,000 dsf. See Figure 17.

Figure 17

In 2005, hydrologic inflows were sufficient enough that all the storage projects were

within 0.5 foot of the June 1 target level by the end of May. However, during May, the

pool levels at Buford Dam were actually drawn down 0.5 foot to help fill the reservoir at

West Point.

2006 was the first year the ACF basin began to operate under the IOP guidelines. Under

the rules of the IOP, almost 267,000 dsf of water could have been stored from March to

May in 2006. However, only 14,370 dsf was available for storage after March 31. Due

to flood control issues, the storage projects actually were depleted by 1,554 dsf in the

month of March 2006 and the total amount of actual water stored from March 1 to May

31 was a negative 64,599 dsf, see Figure 18. Pool levels at Buford Dam actually declined

over 2 feet from March 1 to May 31 in 2006 and pool levels at W. F. George fell over 1.5

feet during the same time period. Under the draft 1989 Water Control Manual, the total
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amount of water available for storage would have been 590,497 dsf with 114,000 dsf

available for storage after March 31.

In 2007 the opportunity existed to store 104,306 dsf of water under the IOP, however

only 602 dsf were available for storage after March 15, 2007. The draft 1989 Water

Control Manual would have made 240,426 dsf available for storage, with 20,700 dsf after

March 15, 2007. The actual amount of water stored from March 1 to May 31 in 2007

was a negative 42,151 dsf, see Figure 18. The reservoir level at W. F. George actually

fell 2.3 feet during this time.

Figure 18

Evaluation of the Modification to the
Interim Operations Plan at

Jim Woodruff Dam

The MIOP includes a drought plan which would require a temporary waiver from the
existing water control plan to provide for minimum releases less than 5,000 cfs from Jim
Woodruff Dam when the appropriate triggers are met and would also include provisions
to allow temporary storage above the winter pool rule curve at the Walter F. George and
West Point projects if the opportunity presents itself and/or begin spring refill operations
at an earlier date in order to provide additional conservation storage for future needs.

Like the current IOP, the MIOP specifies two parameters applicable to the daily releases
from Jim Woodruff Dam: a minimum discharge and a maximum fall rate. The remaining

portion of this report will focus on the minimum discharge requirements. The
modifications do not change the basin inflow calculation (7-day moving average daily
basin inflow), use of Chattahoochee gage to measure releases/river flow, use of
volumetric balancing as described in the May 16, 2007 letter to the USFWS, nor the
limited hydropower peaking operations at Jim Woodruff Dam.

Like the current IOP, the proposed MIOP varies minimum discharges from Jim Woodruff
Dam by basin inflow and by month and the releases are measured as a daily average flow
in cfs at the Chattahoochee gage. Table 1 shows the minimum release from Jim
Woodruff Dam prescribed by the proposed action and shows when and how much basin
inflow is available for increasing reservoir storage. Except when basin inflow is less than
5,000 cfs, the minimum releases are not required to exceed basin inflow. The current
IOP defines three basin inflow threshold levels that vary by two seasons (spawning and
non-spawning seasons). The proposed action defines additional basin inflow thresholds
that vary by three seasons: spawning season (March to May); non-spawning season (June
to November) and winter (December to February). The proposed action further modifies
the current IOP by also incorporating composite storage thresholds that factor into
minimum release decisions.

Table 1. Proposed Action Modified IOP Releases from Jim Woodruff Dam

Months Composite
Storage Zone

Basin Inflow (BI)
(cfs)

JWLD
Release

Basin Inflow Available
for Storage1

March - May Zones 1 and 2 >= 34,000 >= 25,000 Up to 100% BI > 25,000

>=16,000 and <34,000 >=16,000 + 50%
BI >16,000

Up to 50% BI > 16,000

>=5,000 and <16,000 >=BI

<5,000 >=5,000

Zone 3 >=39,000 >= 25,000 Up to 100% BI > 25,000

>=11,000 and <39,000 >=11,000 + 50%
BI >11,000

Up to 50% BI > 11,000

>=5,000 and <11,000 >=BI

<5,000 >=5,000

June - November Zones 1, 2 and 3 >=24,000 >=16,000 Up to 100% BI > 16,000

>=8,000 and <24,000 >=8,000 + 50%
BI >8,000

Up to 50% BI > 8,000

>=5,000 and <8,000 >=BI

<5,000 >=5,000

December - Zones 1, 2 and 3 >=5,000 >=5,000 (Can
store all BI

Up to 100% BI > 5,000
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February >5,000)

<5,000 >=5,000

At all times Zone 4 NA >=5,000 Up to 100% BI > 5,000

At all times Drought Zone NA >=4,5002 Up to 100% BI > 4,500

1Consistent with safety requirements, flood control purposes, and equipment capabilities

2Once composite storage falls below the top of the Drought Zone ramp down to 4,500 cfs
will occur at a rate of 0.25 ft/day.

MODIFICATION HIGHLIGHTS

On the surface, the proposed MIOP appears to provide better opportunities to store water
than those currently available with the IOP. For one, the modifications allow storing up
to 50 percent of the inflow above certain thresholds compared to the 30 percent presently
allowed. Certain threshold values have also been lowered. The current IOP called for
releasing all basin inflow below 18,000 cfs between the months of March to May, while
the modified plan sets the threshold at 16,000 cfs.

However, the current IOP keeps the release at 18,000 cfs until the basin inflow is 25,714
cfs. Under the modified IOP, if the basin inflow is 25,714 cfs the minimum release from
Jim Woodruff Dam is 16,000 cfs plus 50 percent of the basin inflow above 16,000 cfs (as
long as the composite storage is in Zones 1 or 2). This results in a required release of
20,857 cfs, or 2,857 cfs more than required under the current IOP.

See Table 2 below for a comparison of the minimum releases rates from the modified and
current IOPs based on time of year, composite storage and basin inflow.

Table 2. Comparison of Minimum Releases

Time of Year Composite
Storage Zone

Basin Inflow
(cfs)

Minimum Release
Current IOP

Minimum Release
Modified IOP

March to May 1, 2 50,000 25,000 25,000
March to May 1, 2 35,000 24,500 25,000
March to May 1, 2 25,000 18,000 20,500
March to May 1, 2 15,000 15,000 15,000
March to May 1, 2 5,000 6,500 5,000
March to May 1, 2 2,500 6,500 5,000
March to May 3 50,000 25,000 25,000
March to May 3 35,000 24,500 23,000
March to May 3 25,000 18,000 18,000
March to May 3 15,000 15,000 13,000
March to May 3 5,000 5,000 5,000
March to May 3 2,500 5,000 5,000

June to November 1, 2 25,000 16,000 16,000
June to November 1, 2 15,000 10,500 11,750

June to November 1, 2 10,000 10,000 9,000
June to November 1, 2 5,000 6,500 5,000
June to November 1, 2 2,500 6,500 5,000
June to November 3 25,000 16,000 16,000
June to November 3 15,000 10,500 11,750
June to November 3 10,000 10,000 9,000
June to November 3 5,000 5,000 5,000
Dec to February 1, 2 25,000 16,000 5,000
Dec to February 1, 2 10,000 10,000 5,000
Dec to February 3 25,000 16,000 5,000
Dec to February 3 10,000 10,000 5,000

Based on the comparison above, the MIOP and IOP appear to be very similar, except for
the December to February time period.

Based on the comparison above the MIOP appears to allow more water to be stored in the
ACF basin from December to February. In the current IOP, if the basin inflow is above
10,000 cfs, the required release was 70 percent of basin inflow, but not less than 10,000
cfs, while under the MIOP all basin inflow above 5,000 cfs can be stored. However, as
seen during the 2007-2008 winter, when the EDO-required minimum was also 5,000 cfs,
and storing water upstream was a primary operating strategy, the releases at Jim
Woodruff Dam were only around 5,000 cfs until December 19th. Once inflows increased
in the ACF basin and the two lower storage projects, West Point and W.F. George, were
essentially full, releases at Jim Woodruff had to be increased to maintain flood storage
capacity. Even with the ACF basin in full drought recovery mode and operating under
the EDO, releases at Jim Woodruff Dam averaged over 13,000 cfs and 25,000 cfs for the
months of January and February, respectively. This is largely due to the limited storage
capacity downstream of Buford Dam and the lower pool levels required to maintain flood
storage capacity. Thus, although the modification to the December to February time
frame seems like an opportunity to store a significant amount of water, it really is not,
unless the inflow is to Lake Lanier.

Shortcomings of the Modified IOP

As described previously in the IOP evaluation the years 1999, 2002, and 2004 are good
examples of years in which the current IOP fails to store sufficient water to provide other
multi-purpose benefits. Following is a comparison of the IOP and MIOP’s ability to
store water for future uses in those years.

From March to May in 1999, the current IOP would have allowed 61,998 dsf of water to
be stored in the upstream projects. Under the modified IOP only 59,992 dsf of water
could have been stored.

From March to May in 2002, the current IOP would have allowed 17,244 dsf of water to
be stored in the upstream projects. Under the modified IOP 31,472 dsf of water could
have been stored.
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From March to May in 2004, the current IOP would have allowed 60,102 dsf of water to
be stored in the upstream projects. Under the modified IOP only 43,690 dsf of water
could have been stored.

Also, from March to May in 2007, 81,313 dsf of water could have been stored in the
upstream projects under the IOP, while the MIOP would have allowed 93,355 dsf of
water to have been stored.

See Figure 26 for a graphical representation of the current IOP to the modified IOP for
these years.
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Figure 26

Based on the comparison of the discharges required and the March to May time periods
of 1999, 2002, 2004 and 2007 there appears to be no significant difference between the
MIOP and IOP. Thus, as shown, both the MIOP and IOP fail to maximize the multi-
purpose benefits of the ACF projects.

However, the MIOP does incorporate some of the EDO operating rules. Under the
MIOP, when composite storage falls below the bottom of Zone 3 into Zone 4 all previous
operating rules are suspended and management decisions are based on the provisions of
the drought plan. The drought plan allows temporary storage above the winter rule curve
at Walter F. George and West Point projects if the opportunity presents itself and/or to
begin spring fill operations at an earlier date. Also included is a provision to reduce the
minimum discharge to as low as 4,500 cfs. This minimum discharge is instigated when
composite storage is in the “drought zone”. The drought zone is an additional zone in

Zone 4 which delineates a volume of water roughly equivalent to the inactive storage in
lakes Lanier, West Point and Walter F. George plus Zone 4 storage in Lake Lanier.
When composite storage is in the drought zone, the minimum release will be reduced to
4,500 cfs and remain at this rate until composite storage is once again in Zone 4 and
above the drought zone. At this time the minimum release again becomes 5,000 cfs. The
drought plan provisions remain in place until conditions improve such that composite
storage reaches a level above the top of Zone 3 (i.e., within Zone 2).

SUMMARY OF MODIFICATIONS TO THE
INTERIM OPERATIONS PLAN

In a press release concerning the MIOP, the USACE states “The modified IOP proposal
includes provisions to store additional freshwater in the basin during the winter and
during drought periods while minimizing harm to the four listed species, the threatened
Gulf sturgeon and three mussels, the endangered fat threeridge, the threatened purple
bankclimber, and the threatened Chipola slabshell. The additional storage is then
available later for continued support of the species as well as other authorized project
purposes.”

What the USACE fails to mention is that the MIOP does not improve, and in some cases
worsen, the very operations which place the ACF basin into drought mode, very much
like the current IOP. If the year 2008, or any other year, turns out to be a relatively dry
year, then the ACF basin will once again be placed in dire straits with regards of trying to
provide the multi-purpose benefits to the stakeholders within the ACF basin. Although
the modified IOP does incorporate the intentions of the EDO, neither the current IOP nor
the MIOP are reasonable operating plans for the ACF basin. Similar to the current IOP,
the modified IOP can worsen a drought situation in the ACF basin due to its inability to
store water when the situation presents itself. During drier than normal conditions, the
modified IOP will drain the ACF basin and the discharge will be reduced to 4,500 cfs as
required by the “drought zone” requirement. This definitely does not benefit the
endangered species or downstream water quality in the ACF basin.

Possible Solutions

The main problem with both the IOP and MIOP is the high minimum flow release rates
specified in the March to May time period, which do not allow enough water to be stored
in relatively dry years. This can severely impact the other multi-purpose benefits which
should be provided by the storage reservoirs in the ACF basin. There are relatively
simple ways to improve the current IOP and MIOP. For instance, one change would be
to require the daily average release to be 1,000 cfs (or more) less (for basin inflows
16,000 cfs or less) than the basin inflow until the 5,000 cfs threshold is met. This would
still allow some storing of water in the ACF basin while mimicking natural occurring
flows in the basin. The IOP and MIOP need to be modified in a way which will allow the
ACF storage projects to store more water. This is particularly true when basin inflows
are below normal. The ability to store water during these challenging times would allow
the ACF projects to provide more multi-purpose benefits during dry years.
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Randall Z. Kerr, PE
2109 Madison Grove Lane, Knoxville, TN 37922

(865) 670-0354 (home) rzkerr@bellsouth.net (865) 256-4653 (mobile)

PROFESSIONAL EXPERIENCE

AMEC Earth and Environmental, Nashville, Tennessee
Senior Water Resources Engineer November 2007 – Present

" Assisting with Digital Flood Insurance Rate Map (DFIRM) work and Flood
Insurance Studies (FIS) for the States of Alabama and Kansas. This includes
running various HEC-RAS models for Zone A and Zone AE flood studies.

" Marketing various business development opportunities in the water resources
community.

Alabama Power Company, Birmingham, Alabama
Consultant June 2007 – Present

" Currently representing APC as an expert witness with regards to reservoir
operational concerns on the Apalachicola-Chattahoochee-Flint river basin.

" Assisted with various reservoir management issues including current and
ongoing drought situation.

Tennessee Valley Authority, Knoxville, Tennessee

Department Manager Jan 1997 – April 2007

" Managed a team of 20 engineers and technicians to develop the operating
strategy for TVA’s hydro fleet consisting of 3600 megawatt capacity.

o Average annual hydro generation revenues approximately $750 million

o Continuously exceeded generation targets

" Directed the day to day duties of a 24/7, 365 days a year operations staff.

o Average annual flood reduction benefits over $200 million

o Worked with navigation interests to improve the commercial shipping
industry

" Consultant to TVA power generating assets and hydro maintenance
organizations providing expertise decision making to maximize revenues and
reduce costs.

" Worked with various organizations across a seven state region to ensure
communications and information exchanges were up to date.

o Provided flood level information to the general public and appropriate
National Weather Service offices

o Provided information as necessary to upper management and others
throughout TVA to help support business decisions
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o Provided numerous newspaper and television interviews

" Served as liaison to Information Systems support staff to improve computer
modeling efforts and data collection processes.

" Developed numerous procedures and processes to ensure consistent results or
products produced.

" Implemented process improvements to maximize the value of the TVA hydro
fleet consisting of 29 generating plants with 109 units.

o Lead effort to reduce condensing hydro units in 2006, lowering TVA’s
costs by about $100k per month

" As a developmental assignment, served as manager of Data System and
Inspections group responsible for maintaining TVA extensive data collection
network across a 40,200 square mile area.

o Completed rain gage reduction effort, resulting in savings of
approximately $75k per year

Lead Civil Engineer Aug 1990 - Jan 1997

Team leader for a group of engineers and technicians responsible for the
development of operating plans to maximize the water resource available to serve
multipurpose benefits.

" Served as main point of contact for all operating decisions with regards to
the TVA reservoir system.

" Ensured various hydrologic computer models were run to determine most
economic, risk aversive outcome.

" Prepared clear and concise reports on reservoir operations to communicate
directly with upper management.

EDUCATION

University of Tennessee, Knoxville, Tennessee

o Master of Science - Environmental Engineering

University of Tennessee, Knoxville, Tennessee

o Bachelor of Science - Civil Engineering

o Graduated with honors

o Chi Epsilon honor society president during senior year

University of Vanderbilt, Nashville, Tennessee

o Owen Graduate School of Management, TVA Executive Development Program

LICENSE

o Professional Engineer's license, Tennessee

ATTACHMENT

F
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A CRITIQUE OF THE BIOLOGICAL OPINION AND AMENDED BIOLOGICAL
OPINION

Prepared by
W. Mike Howell, Ph.D., Consultant

Professor of Biology emeritus

______________________________
W. Mike Howell, Ph.D.

23 April 2008

I. THE PURPOSE OF THIS REVIEW

I was asked to review the U. S. Fish and Wildlife Service’s (FWS) Biological Opinion
(BO) and Amended Biological Opinion (Amended BO) relative to the potential effects
that the U. S. Corps of Engineers’ Interim Operating Plan (IOP) and Exceptional Drought
Operations (EDO) could have on the flow volume of Apalachicola River and the resultant
effects on the Critical Habitat and life history requirements of the federally-threatened
Gulf sturgeon, Acipenser oxyrinchus desotoi.

II. SUMMARY OF EVALUATION

As an ichthyologist for over forty years, and former curator of fishes at Cornell
University, I have used my knowledge of fish biology and research in this area to analyze
FWS’ BO and Amended BO. I have carefully read and analyzed FWS’ administrative
record, BO and literature cited as utilized in the final BO of September 5, 2006 (as
revised on September 22, 2006) and its Amended BO of November 15, 2007. The
following are my findings:

1. FWS has inadequately assessed and interpreted the scientific data
underlying its BO relating to the effects of water discharges from JWLD on the
Gulf sturgeon and its critical habitat.

2. There is no data in the BO, or in any of the cited published studies,
indicating any negative effect of the Corps of Engineers IOP (or any pre-IOP
discharges) on the Gulf sturgeon either during the sturgeon’s spawning months
during March-April-May or at any other time of the year. In fact, the findings of
a population study done by two university professors from Florida (at the request
of FWS) stated, “Currently, the Apalachicola River population of Gulf sturgeon
appears to be slowly increasing over levels observed in the 1980’s and 1990’s.”
(Pine and Allen, 2005, Doc. No. 260, FWS AR, P. 4955-4956). Thus, the
historical water discharges by the COE have not been shown to decrease the Gulf
sturgeon population since the 1980’s and early 1990’s as the population numbers
have actually increased during this period. In other words, there is no scientific
justification for the increased spring flows mandated by the IOP.

3. FWS’ BO is incorrect that flow rates equal to or greater than 20,400 cubic
feet per second (cfs) in the Apalachicola River below JWLD are needed for
successful spawning of the Gulf sturgeon. The existing record evidence shows
that FWS’ conclusion on this point is erroneous. For example, the study by Pine
et al. (2006) showed FWS’ assertion to be incorrect as they found successful
spawning at flows of 12,700-22,400 cfs (mean = 15,836 cfs). (Pine et al. 2006,
Doc. No. 262, FWS AR).

4. Flows of 20,400 cfs or higher, as proposed by FWS’ BO, would likely be
detrimental to sturgeon eggs by preventing their attachment to the limestone shelf
substratum. Furthermore, the larvae, when they hatch, cannot swim for the first
two days post-hatching. Swimless larvae would be swept away by such high river

ACF236

ACF EIS for Master Water Control Manual Updates C-1126



flows. Lab studies on surrogate sturgeon species have determined that young
larvae cannot maintain position or swim against such currents. It is my
professional opinion that the data strongly indicate that flows equal to or higher
than 20,400 cfs are detrimental to successful Gulf sturgeon reproduction.
Furthermore, such flows in fact waste stored water behind JWLD making it
unavailable to augment river flow during periods of extreme drought.

5. The Gulf sturgeon’s life history requirements and Critical Habitat stability
would be harmed by the flow regime as mandated by the FWS in its BO. This
opinion is supported by scientific findings produced by FWS’ own scientific
consultants from the University of Florida and their reports during 2005 and 2006
(Pine and Allen, 2005 and Pine et al., 2006 as cited above).

6. Nothing in FWS’ Amended BiOp indicates that there would be any threat
to the Gulf sturgeon due to the low flow scenarios analyzed in the Amended
BiOp.

III. IOP MINIMUM DISCHARGES FROM WOODRUFF DAM DURING THE
GULF STURGEON SPAWNING SEASON

A table is presented in the Biological Opinion (p. 11) detailing the IOP minimum
discharge from Woodruff Dam by month and by basin inflow (BI). FWS’ BO designated
the following discharges to be released by the Corps from March through May during the
Gulf sturgeon’s spawning season:

1. During March through May, when the Basin Inflow (BI) is equal to or
greater than 37,400 cfs, the discharge from Woodruff Dam will not be less than
37, 400 cfs.

2. During March through May, when the BI is between 20,400 cfs and
37,400 cfs, the discharge from Woodruff Dam will not be less than 20, 400 cfs.

3. During March through May, when the BI is less than 20,400 cfs, the
discharge from Woodruff Dam will be an amount equal to the BI.

FWS states: “ The IOP operations during March through May are intended to support
Gulf sturgeon spawning activities.” (BO, p. 9).

The discharges as outlined in the IOP from March through May are inordinately high and
questionable based upon the meager facts known about sturgeon spawning and spawning
sites in the Apalachicola River. FWS stated, “The IOP operations during March through
May are intended to support Gulf sturgeon spawning activities.” (BO, p. 9). The truth is,
the threshold discharges of 37,400 cfs and 20,400 cfs were established because that was
the range of flows during the few days when they found Gulf sturgeon eggs during 2005
(Pine and Allen, 2005). Their reasoning was invalidated in a later study by Pine et al.
(2006), who collected Gulf sturgeon eggs on 12 specific 2-3 day periods when flows
were between 12,700 cfs and 22,400 cfs.

FWS presented a graph (BO, Figure 3.6.1.4.C, p. 104) that shows the relationship
between discharge (cfs) and “area (acres) of hard substrate inundated to depths of 8.5 to
17.8 ft deep at the two known Gulf sturgeon spawning sites on the Apalachicola River
(RM 105 and RM 99) at flows of 5,000 to 50,000 cfs, based on cross sections located
closest to egg collections during 2005 and 2006.” (BO, p. 104).

The FWS graph referenced above (BO, Figure 3.6.1.4.C, p. 104) was studied in depth by
Dr. Wei Zeng. His interpretation was presented at the December 13, 2006 workshop in
Columbus, GA to discuss potential alterations of the IOP in response to RPM3 of the BO
that the FWS issued on September 5, 2006 (FWS AR p. 10647). I have also studied the
graph and concur with Dr. Zeng in his interpretation. The graph shows that as the flow in
the Apalachicola River increases from 5,000 cfs to between 10,000 cfs and 11,000 cfs,
and then levels off until the flow is in excess of 20,000 cfs, there is an increase in the
cumulative amount of available habitat available at known Gulf sturgeon spawning sites.
Less than four acres of habitat is gained as the flow increases from 20,000 cfs to about
23,000 cfs. After the flow exceeds around 23,000 cfs, the available habitat actually
decreases. At flows of around 27,000 cfs to 38,000 cfs, the amount of available
spawning habitat is less than the amount of habitat available when flows are in the range
of 10,000-11,000 cfs. Thus, FWS’ minimum flow thresholds of 37,400 cfs and 20,400
cfs (during March through May of spawning season) waste water that could be stored for
other purposes and may even be detrimental to the Gulf sturgeon.

IV. THE REPORT TO FWS BY DRS. PINE AND ALLEN (2005) ENTITLED,
“ASSESSING THE IMPACT OF REDUCED SPAWNING HABITAT ON GULF

STURGEON RECRUITMENT AND POPULATION VIABILITY IN THE
APALACHICOLA BAY SYSTEM “ (FWS AR Doc 260)

During 2005, Dr. William E. Pine, III, of Mote Marine Laboratory, and Dr. Mike S.
Allen, of the University of Florida, submitted to FWS a report dealing with the use of
historical tagging data and population models to simulate how reductions in recruitment
via altered spawning habitat could influence population viability of the Gulf sturgeon in
the Apalachicola River, Florida. They reported the following:

1. “…decreasing recruitment success for the Gulf sturgeon in the
Apalachicola River would have deleterious impacts on the population viability.
Increased frequency of recruitment failure as related to alterations in minimum
flows on either a 5 or 10-yer interval would lead to population declines for this
threatened species.” (Pine and Allen, 2005).

2. “The recovery criteria for this species state that in the short-term the
population must be stable or trending upwards in 3 of 5 consecutive years and that
the long-term goal should be a “self-sustaining” population where mean annual
recruitment is equal to the mean natural mortality rate over a 12-year period.”
(Pine and Allen, 2005).

3. “Our simulations suggest that sturgeon populations will not meet these
recovery goals within the Apalachicola River if recruitment declines due to
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changes in flow regime.” (Pine and Allen, 2005). (The latter part of this sentence
shows that the authors are unsure that there will actually be declines due to flow
changes).

The above was in the summary by Pine and Allen, 2005. However, the following
statements were included from their report to FWS and contain vital information which
weighs heavily on the thesis of their research. These statements should never have been
omitted from a summary (abstract) of their work because many researchers never read the
details, only the summary or abstract of the research. In the details, they stated:

1. “Based on results from the closed population model estimates and CPUE
trends for 1998, 1999 and 2004, it appears that the Gulf sturgeon population
below the JWLD in the Apalachicola River has increased from around 100
individuals during the 1980’s and early 1990’s (Zehfuss et al. 1999) to about 300
individuals now (Figure 2).” (cited from Pine and Allen, 2005, Doc No. 260,
FWS AR, P. 4950; italics and underlining added for emphasis).

2. Drs. Pine and Allen, in first part of their Results Section entitled,
“Objective 1: Evaluating population trends”, stated: “Since the end of the
intensive sturgeon sampling in 1993, approximately 345 sturgeon were captured,
primarily during directed sampling in 1998, 1999, and 2004 when 85, 131, and
116 fish were collected respectively. Population estimates for these three years
from model Mt, which allows time dependent capture probability, increased from
253 individuals in 1998 (SE=66), to 270 (SE=44) in 1999, and 355 (SE=80) in
2004.” (cited from Pine and Allen, 2005, Doc No. 260, FWS AR, P. 4947; italics
and underlining added for emphasis).

3. Drs. Pine and Allen, in their section on Management Implications stated:
“Currently, the Apalachicola River population of Gulf sturgeon appears to be
slowly increasing over levels observed in the 1980’s and early 1990’s. This trend
should be interpreted cautiously as this population is highly dynamic and likely
experiences decadal long oscillations in population size related to the frequency
of large year-classes being produced and sustained within the population.
Whether the frequency or magnitude of these oscillations are affected by
anthropogenic disturbances such as historical overfishing or large-scale habitat
alteration remains unclear (Sulak and Randall 2002), but this population does
appear to be relatively stable over the last 20-years of monitoring. (Cited from
Pine and Allen, 2005, Doc. No. 260, FWS AR, P. 4955-4956; italics and
underlining added for emphasis).

4. Drs. Pine and Allen, in their Conclusions, stated, “Although it is
encouraging that each of the two most well-studied Gulf sturgeon population
(Apalachicola and Suwanee River systems) are either stable or are growing
slowly (Pine et al. 2001), clearly sturgeon populations are likely highly sensitive
to changes in recruitment. Even subtle changes in recruitment patterns or early
life survival may have large impacts on population viability (Pine et al. 2001) and
sturgeon life history attributes do not lend them to be a species that can rapidly

rebound in population size (Zehfuss et al. 1999, Zehfuss 2000, Pine et al. 2001,
Sulak and Randall 2000).” (Cited from Pine and Allen, 2005, Doc. No. 260, FWS
AR, P. 4959).

In short, Pine and Allen’s study shows that the historical water discharges by the COE
have not decreased the Gulf sturgeon population since the 1980’s and early 1990’s as the
population numbers have actually increased during this period. In other words, Pine and
Allen’s study supports the conclusion that there is no scientific justification for the
increased spring flows mandated by the IOP.

V. THE STATUS OF THE GULF STURGEON POPULATION IN THE
APALACHICOLA RIVER

As stated above, during 2005, Drs. William E. Pine, and Mike S. Allen, submitted to
FWS a report entitled, Assessing the impact of reduced spawning habitat on Gulf
sturgeon recruitment and population viability in the Apalachicola Bay system (Doc. No
260, Pine and Allen, 2005).

The following year, Pine et al. (2006) prepared another report for FWS entitled, An
assessment of Gulf sturgeon movement, spawning site selection, and post-spawn holding
areas in the Apalachicola River, Florida (Doc. No. 262, Pine et al. 2006). The latter
study was divided into two tasks: Task 1. Assessing Gulf sturgeon movement and
spawning patterns in the Apalachicola River. Here, telemetered Gulf sturgeon were
tracked from the bays, distributaries and tributaries to two spawning sites located below
JWLD; This first task also included assessing spawning habitat availability and egg
collections; and, Task 2. Determining population size estimate in the Brothers River
habitats (Doc. No. 262, Pine et al. 2006).

In order to fulfill these tasks, Pine et al 2006 utilized the following: (1) telemetry of
radio-tagged adults to determine seasonal and pre-spawning movements, and to track
them to their spawning sites; (2) Use of fibrous, circular floor-cleaner pads attached to
the river bottom in order to passively collect unattached and drifting eggs. This was to
determine when and where a spawning act had taken place; and, (3) Use of mark and
recapture techniques in order to estimate the numbers of Gulf sturgeon inhabiting
Brothers River.

The pertinent findings of these researchers were as follows:

1. Verification of Gulf sturgeon spawning at 2 sites below JWLD. In a
critique of these findings, Dr. Doug Peterson, a professor at the University of
Georgia, used egg collection data from this study and used McKenzie’s
occupancy model to determine the probability that the researchers could detect
individual spawning events due to the limitations of their sampling gear and
experimental design (FWS AR, Doc. 94). Dr. Peterson’s analysis showed that the
researchers were only able to detect 2-10% of the total spawning events that
occurred in 2006. This suggested that spawning was likely occurring at other
sites as well as these two sites.
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2. Examination of egg collection mats suggested that spawning occurred
between April 3 and May 1. However, the actual spawning dates cannot be
verified because the egg collection mats were only checked every 48-72 hours and
detection probabilities were low (<10%).

3. Spawning occurred at water temperatures of 20-25o C.

4. Spawning occurred on 12 specific 2-3 day periods.

5. Spawning occurred during discharges from JWLD of 12,700 to 22,400 cfs
(mean discharge during sampling periods was 15,836 cfs). These successful Gulf
sturgeon spawnings during much lower river flows than those recommended in
the BO refute FWS’ assumption that higher flows are required for successful
reproduction.

6. A judgment that it would take at least 5-10 consecutive years of intensive
study in order to determine an optimal flow regime for Gulf sturgeon spawning in
the Apalachicola River. I agree with these authors on their estimation of 5 to 10
consecutive years of study in order to determine the best flow regime. This would
give adequate data as compared to the one year of data (2005) on which FWS
based their recommendations.

Pine et al. (2006) tried to correlate spawning (egg collections) with increases in river
discharge from JWLD. They stated: “Additionally, spawning events were possibly
related to increases in river discharge (Figure 14). For example, 80% of eggs were
collected on April 7, 12-14, and April 28-May 1 following increases in river discharge
from JWLD on April 6, 11, and 27-28.” (Pine et al., 2006, p. 18, paragraph 3).

As noted in the findings above, the egg collection pads were attached (“fished”) to the
limestone substrate at the spawning sites continuously for 2-3 days before they were
checked. However, the researchers did not know the exact days on which spawning
actually occurred. Although the river flow had been increasing in the days just before
several (but not all) of these sampling events, discharge was actually declining when the
egg collection pads were “fished” (i.e., actually in the water and available to collect eggs)
but not checked on 5 of the 11 sampling periods when a spawning event was detected.
(Peterson, FWS AR, Doc. 94).

These researchers did not obtain a reliable indication of reproductive success for a reason
they did not mention. According to the BO, sturgeon eggs hatch within 2 days. These
researchers would miss many eggs on their egg collection pads because they would hatch
and the swimless larvae would be swept away from the egg collection pad by the river
currents. The egg membranes would then be eaten by snails and macroinvertebrates.
This would invalidate any data presented on reproductive success. The researchers should
have used very fine mesh larval nets to trap drifting larvae so that they could get data on
the number of larvae produced per cubic meter of water sampled. The study by Pine et al.
(2006) shows only that Gulf sturgeon spawned at two locations and times. It gives no

data relative to the success of the spawn, nor does it document whether the spawning was
affected by any rate of water discharge from JWLD.

VI. SIGNIFICANT POINTS FOR CONSIDERATION RELATIVE TO RIVER
FLOW AND STURGEON LIFE HISTORY

1. USFWS admits to having no evidence linking flow and sturgeon
migration. On page 72 of Biological Opinion FWS stated: “Gulf sturgeon
migratory movements within and into/out of the Apalachicola River may be
influenced by flow; however, we have no direct evidence that either extreme high-
flow events or extreme low-flow events preclude migration.” (italics added for
emphasis)

2. USFWS admits to having no data relative to effect of flows above or
below that which cause adverse effects to eggs, larvae or young-of-the-year
sturgeon. On page 72 of Biological Opinion FWS stated: “Flow may effect [sic?]
habitat availability or suitability for young-of-the-year (YOY) fish in the river;
however, we have no data that would describe the relationship or a threshold flow
below or above which adverse effects may occur. High flow could conceivably
wash away eggs, larvae, and YOY of limited mobility…”. (italics added for
emphasis)

3. USFWS admits that they cannot describe spawning habitat availability
over a range of flows as a function of velocity, depth, and substrate. On page 71
of Biological Opinion FWS stated: “A hydraulic simulation capability for the
sturgeon spawning is not available to the Service at present to describe spawning
habitat availability of a range of flows as a function of velocity, depth, and
substrate. At this time, we must use depth and substrate only for that purpose.”
(italics added for emphasis).

VII. FWS DOES NOT FULLY UNDERSTAND THE EFFECTS OF RIVERINE
FLOW ON THE GULF STURGEON

A detailed reading of FWS’ BO demonstrates conclusively that there is a lack of
understanding of the role of river flow, if any, in the biology of the Gulf sturgeon. The
following examples illustrate this fact:

FWS states, “River flow may serve as an environmental cue that governs both sturgeon
migration and spawning (Chapman and Carr 1995; Ross et al. 2001b). If the flow rate is
too high, sturgeon in several life-history stages can be adversely affected. Data
describing the sturgeon’s swimming ability in the Suwanee River strongly indicates that
they cannot continually swim against prevailing currents of greater than 1 to 2 m per
second (3.2 to 6.6 ft per second) (K. Sulak, USGS, pers. Comm.. cited in Wakeford 2001).
If the flow is too strong, eggs might not be able to settle on and adhere to suitable
substrate (Wooley and Crateau 1985). Flows that are too low can cause clumping of
eggs, which leads to increased mortality from asphyxiation and fungal infection (Wooley
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and Crateau 1985). Flow velocity requirements for YOY sturgeon may vary depending
upon substrate type.” (Cited under section 2.1.3.3. Freshwater Habitat, p. 20).
(underlining added for emphasis).

In the paragraph above, and in several other places in the BO, FWS attempts to
interject a role for river flow that is undocumented by scientific data. Their statement
“River flow may serve as an environmental cue that governs both sturgeon migration and
spawning…” is a guess. Fish biologists and ichthyologists have for years known that
migrations and spawnings are regulated almost exclusively by two factors: the
photoperiod and water temperature. It is the increasing daylight (day length) relative to
that of darkness (night length) and increasing water temperatures during the transition
from winter into spring (and early summer) that initiates migrations and spawning of over
90% of our freshwater species in Alabama (see Table 1). For example, applying FWS’
assumptions, during an exceptionally dry spring when river flows are significantly below
the norm, what do freshwater fishes do? Do they fail to spawn? Certainly not, as already
shown by Pine et al. 2006. They migrate (if they are migratory) and they continue to
spawn as always. Otherwise, a whole generation of a fish species would be lost for a
whole river system in one dry spring (this would be devastating to a species that lived for
only one to two years as most of our minnows and darters). The point to be made here is
that river flow is a variable environmental parameter, subject to the extremes of flooding
and drought. Increasing daylight (associated with increasing day length) is a non-variable
environmental parameter at a given geographical point, such as Woodruff Dam. The
most astute astronomers (and even the lowliest of farmers) know and depend on the non-
variability of this fact. Interaction of increasing daylight with the pineal eye of fishes is a
strong cue to initiate spawning in almost all species of temperate freshwater fishes.
Increasing water temperatures as the season moves from winter into spring (and early
summer) is also a non-variable environmental parameter in areas of the world that
experience definitive seasons (such as in Alabama, Georgia, Florida).

Indeed, FWS’ BO makes clear that additional information is needed to understand the
role of river flow on sturgeon biology:

“Data concerning the temperature, oxygen, and current velocity requirements
of cultured sturgeon are being collected. Researchers plan to use information
gained from these laboratory experiments on hatchery-reared sturgeon to
develop detailed information on water flow requirements of wild sturgeon
throughout different phases of their freshwater residence (Wakeford 2001).”
(Cited under section 2.1.3.3 Freshwater Habitat, p. 21).

It is scientifically unsound to use information from a laboratory setting to “develop
detailed information on water flow requirements of wild sturgeon.” A minnow,
Rhinichthys cataractae can be caught in the wild and brought into the laboratory. In an
aquarium with non-moving water and a sand bottom, it will spawn at a given artificial
light regime and water temperature. However, this laboratory-gathered information
would be useless to extrapolate into the actual field because of the innate behavior of this

species. In nature, this minnow lives in swift water and spawns its eggs over gravel and
rubble, not sand.

VIII. DOES WATER FLOW HAVE ANYTHING TO DO WITH SPAWNING
MIGRATIONS?

FWS presents no scientific data that show that water flow during the spring months
actually induce or stimulate Gulf sturgeon spawning migrations. They stated:

“Migratory behavior of the Gulf sturgeon seems influenced by sex, reproductive
status, water temperature, and possibly river flow.” (cited from BO 2.1.3.5
Migration section, p. 22) . (italics and underlined added for emphasis).

Much further into their report, FWS admits that there is no evidence linking Gulf
sturgeon migration to river flow. They stated:

“Gulf sturgeon migratory movements within and into/out of the Apalachicola
River may be influenced by flow; however, we have not direct evidence that
either high-flow events or extreme low-flow events preclude migration.”
(cited from BO 3.6.1.4 Flow regime section, p. 72). (italics added for emphasis).

In spite of the statement above, FWS further contradict themselves by stating that the fall
migration appears to be initiated by pulses of higher river discharge. They stated:

“Downstream migration from fresh to saltwater begins in September (at about
230C[730F]) and continues through November (Huff 1975; Wooley and Crateau
1985; Foster and Clugston 1997). During the fall migration from fresh to
saltwater, Gulf sturgeon may require a period of physiological acclimation to
changing salinity levels, referred to as osmoregulation or staging (Wooley and
Crateau 1985). This period may be short (Fox et al., 2002) as sturgeon develop
an active mechanism for osmoregulation and ion balance by age 1 (Altinok et al.
1998). On some river systems, timing of the fall migration appears to be
associated with pulses of higher river discharge (Heise et al. 1999a and b; Ross
et al. 2000 and 2001b; Parauka et al. 2001).” (Cited under section 2.1.3.5 from
BO Migration p. 22). (italics and underlined added for emphasis).

FWS also stated that not all Gulf sturgeon migrate upstream during spawning season.
They stated:

“In the spring (March to May), most adult and subadult Gulf sturgeon return
to their natal river, where sexually mature sturgeon spawn, and then stay until
October or November (6 to 8 months) in freshwater (Odenkirk 1991; Foster 1993;
Clugston et al. 1995; Fox et al. 2000). Fox et al (2000) found that some
individuals in the Choctawhatchee River subpopulation do not enter the river
until the summer months.” (cited from 2.1.3.5 Migration, p. 22). (italics and
underlining added for emphasis).
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If increased water flows during the spring serve as a cue to begin their upstream
spawning migrations, then why do some individuals in the Choctawhatchee River fail to
migrate and wait until the summer months when water flows are at their lowest? This
behavior is in direct contradiction to FWS’ hypothesis that increased water flows
stimulate upstream migration. It is also contrary to the fact that migratory spawning
activities are regulated by increasing day length and water temperatures. Why these
individuals should remain behind is an enigma.

M.T. Randall and K.J. Sulak’s paper entitled, “Relationship between Recruitment of Gulf
Sturgeon and Water Flow in the Suwanee River, Florida” (2007), suggests that there may
be a “second minor period of spawning . . . in the fall, during September and October.”
(Randall & Sulak 2007, Introduction, lines 17-19). Additionally, the initial hypothesis of
Randall and Sulak was that Gulf sturgeon recruitment would be linked to high spring
flows. Unexpectedly, these authors found that strong year-classes correlated, instead,
with years of high water flows during the fall months of September and/or December.
Nowhere in either the Biological Opinion or Amended Biological Opinion does the FWS
discuss the possibility of a second fall spawning or the possible importance of fall/winter
flows.

The possibility of a second fall spawning period is related to another issue unaddressed
by FWS in either the Biological Opinion or Amended Biological Opinion. A 1985 report
prepared by Wooley & Crateau describes that during the fall, 15 of 17 radio-tagged fish
migrated downstream from Jim Walter Lock and Dam over a 40-day period (October-
November) as the water temperature in the late fall dropped to 18 degrees C. All 15 fish
during mid to late November entered either Apalachicola Bay or the Gulf of Mexico.
The authors stated, “The two largest sturgeon overwintered below JWLD, demonstrating
the capability for extended freshwater residency.” (Wooley & Crateau 1985, Abstract,
lines 14-15). Wooley & Crateau (1985) further explain that “[b]y early November, only
the two largest sturgeon (38 kg) radio-tagged in 1983 remained in the summer dormant
area below JWLD. These fish were captured in early May 1983 in the upper
Apalachicola River at a water temperature of 20-21 C. It is not known how long these
fish had been in freshwater or if they had spawned during this period. At the time of
tagging, sex could not be determined. Both fish spent the entire summer in this area.”
(Wooley & Crateau 1985, 598-599). The 2 specimens out of 17 represent nearly 12% of
this group that did not migrate downstream. As noted earlier, FWS also acknowledges
that not all Gulf sturgeon migrate upstream during spring spawning season but wait until
the summer months. Additionally, nonmigrating sturgeon are further evidence that high
flow is not a trigger for spawning, as mentioned previously in this report. (Heise 1999b)

Nowhere in the Biological Opinion or Amended Biological Opinion is there any
discussion of the possible overwintering of gulf sturgeon below JWLD. It would be
particularly relevant to know if overwintering Gulf sturgeon participate in the fall spawn
mentioned by Randall and Sulak. It is my professional judgment that FWS’ failure to
address the potential for fall spawning and overwintering below JWLD is a significant
omission from the Biological Opinion and Amended Biological Opinion. FWS may have

overestimated the importance of the spring spawning period to the detriment of the Gulf
sturgeon’s summer and fall behavior.

IX. DOWNSTREAM MIGRATION IN THE FALL

FWS stated that upstream migration to spawning sites occurred during early spring. Gulf
sturgeon spawn in their natal river mostly during April. They then remain there for three
to four months until October to November during which time they begin their
downstream fall migration as they head for their wintertime feeding grounds in the
brackish and saltwater in the bays, estuaries and Gulf of Mexico.

FWS makes the assumption that high water flows during spring months serve as cues to
upstream spawning migrations. Conversely, they state above that on some river systems,
the same high water cues during the fall months (September through November) serve to
initiate downstream migrations. How and why high water flows can initiate both
upstream and downstream migrations were not addressed by FWS. (cited in paragraphs
above). FWS acknowledges the role of water temperature as an environmental cue to
migration, when FWS states, “Downstream migration from fresh to saltwater begins in
September (at about 230C[730F]) . . . .”

X. A COMPARATIVE STUDY ON SPAWNING TIMES OF ALABAMA FISHES

In the BO, FWS suggests that river flow, especially high river flow during the spring of
the year, is crucial to the recovery of the Gulf sturgeon below Woodruff Dam. FWS
states that increased river flow was the stimulus that initiated both spring and fall
migrations. I have made the point that it is factual that both increasing water temperature
and/or day length are the primary environmental cues that initiate spawning in over 90%
of our species in the southeastern United States. The same would be true in Alabama,
Georgia or Florida. Indeed, 92.7% of 261 species of Alabama fishes spawn at some time
during either March, April and/or May, overlapping their spawning times with that of the
Gulf sturgeon (comparative spawning data were compiled from the following source:
Fishes of Alabama and the Mobile Basin, by M. F. Mettee, P. E. O’Neil and J. Malcolm
Pierson. 1996. Oxmoor Press, Birmingham, AL, 820 pages).

It is increasing water temperature and increasing day length rather than high water flow
during early spring that stimulates many of the species that spawn during March, April
and/or May to shed their eggs or sperm. Obviously, several fish species live in spring
basins, lakes and headwaters that do not experience high flows during spring, but also
spawn during the same months as the Gulf sturgeon (e.g. Lake sturgeon, pygmy
sunfishes, some sculpins, Coldwater darter, Watercress darter, etc.).

XI. IN ORDER TO JUSTIFY A HIGH RIVER FLOW, FWS DOES NOT
ATTEMPT TO DUPLICATE THOSE RIVER FLOW CONDITIONS OF THE

MOST SUCCESSFUL GULF STURGEON POPULATION, THAT OF THE
NEARBY SUWANEE RIVER
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A comparison of river size and water flow in the Apalachicola and Suwanee Rivers
shows that the Suwanee is a much smaller river with much less water flow. Yet, the
Suwanee River contains by far the largest population of Gulf sturgeon. Clugston et al.,
1995 studied population dynamics on the Suwanee River, Florida and stated “…the
average annual flow is about 305 m3/sec (Livingston et al. 1974).” Wooley and Crateau
(1985) studied the sturgeon population on the Apalachicola River and stated that the
river, “…has an average flow rate of 664.4 m3/sec (Livingston, et al. 1974)… .” They
further stated, “Minimum and maximum discharges over the past 15 years were 178
m3/sec and 4,598 m3/sec, respectively. The maximum flow on record of 8,292 m3/sec (U.
S. Study Commission 1963) was recorded in March 1929.” It would appear that FWS
would be trying to match the Suwanee River flow rate as closely as possible. Certainly
an increase in flow rate is not in the best interest of the Apalachicola sturgeon if the flow
rates in the Suwanee River are any indication of optimal conditions.

Carr et al. (1996) studied the Gulf sturgeon population in the Suwanee River, located just
southeast of the Apalachicola River. They studied population size (numbers of
specimens), seasonal migratory patterns, etc. During a nine years study (1986-1994),
they collected 3,098 Gulf sturgeon and tagged and released 1,957 specimens. The mean
population in the Suwanee River was estimated between 1,504 and 3,066 fish. This
estimate was based solely on East Pass fishing efforts.

Wooley and Crateau (1985) estimated the population of Gulf sturgeon in the
Apalachicola River at only 282 fish! It is of interest that FWS in their BO cited many
studies on the Apalachicola and Suwanee River Gulf sturgeon, but they failed to discuss
the paucity of sturgeons in the Apalachicola River versus the abundance of sturgeons in
the Suwanee River. It would appear that FWS would try to mimic conditions (water
quality, water flow, water depth, spawning substrate, etc.) present in the Suwanee River
as closely as physically possible in the Apalachicola River in an attempt to increase its
threatened sturgeon population.

Dr. Carter Gilbert, the most recognized ichthyologist in Florida, stated the importance of
the Gulf sturgeon population in the Suwanee River. Carr et al. (1996) stated that “Gilbert
(1992) suggested that the Suwanee River supports the largest remaining spawning
population of the Gulf of Mexico sturgeon. An unpublished manuscript by P. Meylan
(Eckerd College, St. Petersburg, FL, 1977) estimated the sturgeon population of the
Suwanee River at around 3,500. Our estimates indicated that the Suwanee River
supports a population of approximately 2,500 individuals (87 cm TL/3 kg to 211 cm
TL/81 kg). Wooley and Crateau (1985) estimated the population of Gulf of Mexico
sturgeon in the Apalachicola River at 282 fish (fish >45cm FL). In addition, only small
numbers of sturgeon have been sighted in other rivers of the Gulf of Mexico coast
(Reynolds 1993). Therefore, we believe Gulf of Mexico sturgeon are not very abundant
and the Suwanee River may, indeed, support the largest sturgeon population in the Gulf
of Mexico.” (quotation from Carr, S. H., F. Tatman and F. A. Chapman. 1996.
Observations on the natural history of the Gulf of Mexico sturgeon [Acipenser
oxyrinchus desotoi, Vladykov 1955] in the Suwanee River, southeastern United States.
Ecology of Freshwater Fisheries 5:169-174).

Clugston et al., 1995, studied the sturgeon population in the Suwanee River, Florida.
They stated, “The Suwanee River continues to support the largest and clearly the most
viable Gulf sturgeon population in the coastal rivers of the Gulf of Mexico. This river
remains undammed and is relatively undeveloped and unpolluted.” (cited from Clugston
et al. 1995, page 217.)

Clugston et al., 1995, stated, “We are fortunate that the Suwanee River remains relatively
unaltered by man and supports a Gulf sturgeon population that seems to be increasing.
Much has been learned about the Gulf sturgeon population in this river, and the
information gained should be useful in restoration efforts throughout its range.” (cited
from Clugston et al., 1995, p. 223; italics added for emphasis).

Despite all of the foregoing information about the optimal concentration of Gulf sturgeon
in the Suwanee River, and suggestions by researchers that the information gained in this
river system should be useful in restoration efforts throughout its range, FWS never
attempted to match the Apalachicola River’s flow rates or any other environmental
parameter to approach as closely as physically possible to those of the Suwanee River.
Nor, did they ever even discuss the possibility of attempting to match conditions.

XII. IMPACT OF THE EDO ON GULF STURGEON SPAWNING

I found no threats to the Gulf sturgeon due to the EDO. In the Amended BO, FWS
presented graphs (p. 50, amended BO) that showed the acres of sturgeon spawning
habitat inundated to depths of 8.5 to 17.9 ft deep at the two known Gulf sturgeon
spawning sites on the river using flows of the 6 modeled scenarios. Under the 10th
percentile hydrology, Gulf sturgeon spawning habitat would be reduced from an average
of 13.0 acres with the IOP to 10.6 acres under both of the EDO options. This is only a
2.4 acre reduction. (p. 37, amended BO).

Using the 1999-2001 minus 20% hydrology, Gulf sturgeon spawning habitat is reduced
from an average of 12.1 acres with the IOP to 10.5 acres under both of the EDO options.
This is only a 1.6 acre reduction. (p. 37, amended BO).

My best professional opinion is that a 1.6 to 2.4 acre reduction in spawning habitat will
not threaten the Gulf sturgeon’s survival within the Apalachicola River. Spawning is not
an act that is “willed” by ripe males and gravid females. It is controlled by powerful
reproductive hormones and will take place whether the spawning habitat is 13 acres or
10.6 acres. According to population estimates of Gulf sturgeon in the Apalachicola River,
only about 300 + individuals exist in that watershed. Assuming that only 50% of these
are spawning during the same year (150 individuals), and that not all individuals spawn at
the same time (i.e., earlier breeders would spawn during March while late spawners
would spawn during May), then 10.6 to 13 acres is more than adequate area for
successful spawning to occur at this one site (RM 105). Undoubtedly, numerous other
spawning sites will be discovered in the future as FWS and other researchers perform in-
depth spawning studies on Gulf sturgeon in the Apalachicola River.
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XIII. Floodplain Inundation

Much emphasis has been given by FWS on the importance of floodplain inundation in the
Apalachicola River in order to add nutrients to the river and the coastal bays downstream.
However, the data collected by Randall and Sulak (1999) indicate that the Suwanee River
is nutrient-poor and yet the Gulf sturgeon population does better there than in any other
river system. A newborn sturgeon in the Suwanee River spends almost the entire first
year of its life as a loner, foraging through a relatively sterile limestone and sand
substrate in search of food. Yet, the recruitment in this population is excellent. It is my
professional opinion that the additional nutrients added by floodplain inundation have
little to do with the success of the Gulf sturgeon’s survival in the Apalachicola River.

Additionally, Hupp (2000) explains the negative environmental impacts that can be
produced by floodplain inundation. In particular, floodplain inundation increases the
amount of suspended sediment in a river. Hupp states that suspended sediment in the
rivers may be the most important water quality concern in the United States today.
Suspended sediment directly affects aquatic plants and animals by coating vegetation and
clogging the gills of fishes and invertebrates. Sediment indirectly changes the habitat
from more coarsely grained aquatic environments into highly silted environments.
Increased sediments also may lead to high sediment deposition in critical riparian areas,
thus damaging living resources through burial and suffocation. More importantly,
suspended sediment is a transport medium for hydrophobic forms of nutrients, trace
elements, pesticides, poisons, pharmaceuticals, pharmaceutical metabolites, and other
contaminants of all sorts. Regular flood plain inundation could lead to increased
sedimentation and increased levels of harmful toxins in the river. However, FWS does
not address these potentially harmful impacts to the Apalachicola that could occur due to
floodplain inundation.

Lastly, while my report does not directly address the threatened and endangered mussels
at issue in the Biological Opinion or Amended Biological Opinion, I would like to note
that Cailteaux, et al. (DRAFT 2007), explains that stronger year classes of bluegill are
associated with less acreage of floodplain inundation. This is significant in my opinion
because bluegill are among the most numerous of fishes in the Apalachicola River and
are recognized as one of the host fish species for the Fat threeridge and Chipola slabshell
mussels.

In sum, significant material in FWS’ administrative record suggests that
floodplain inundation would have little, if any, positive impact on the Gulf sturgeon or
the host fish for the threatened and endangered mussels. In fact, regular floodplain
inundation could have substantial negative impacts on the river due to increased
sedimentation and higher levels of toxins in the river.
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Howell, W. M. and D. A. Black. 1978. A technique for obtaining silver stained nucleolus
organizer regions and trypsin-Giemsa bands on human chromosomes. Hum.
Genet. 43:53-56.

Black, D. A. and W. M. Howell. 1979. The North American mosquitofish, Gambusia
affinis: a unique case of sex chromosomes evolution. Copeia 1979(3):509-513.

Howell, W. M. and D. A. Black. 1979. Location of the nucleolus organizer regions on
the sex chromosomes of the banded killifish, Fundulus diaphanus. Copeia
1979(3):544-546.

Howard-Peebles, P. N. and W. M. Howard. 1979. Mental retardation, marker X
chromosomes and silver staining (NORs). Cytogenet. Cell Genet. 23:277-278.

Howell, W. M. and T. C. Hsu. 1979. Chromosome core structure revealed by silver
staining. Chromosoma. (Berl.) 73:61-66.

Howell, W. M., D. A. Black and S. Bortone. 1980. Abnormal expression of secondary
sex characters in a population of mosquitofish, Gambusia affinis holbrooki:
evidence for environmentally-induced masculinization. Copeia (4):676-681.

Howell, W. M. and D. A. Black. 1980. controlled silver-staining of nucleolus organizer
regions with a protective colloidal developer: a 1-step method. Experientia
36:1014.

Howard-Peebles, P. N. and W. M. Howell. 1981. Behavior of chromosome cores at
heritable fragile sites: 16q22 and Xq27. Cytogenet. Cell Genet. 31:115-119.
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Howell, W. M. and D. A. Black. 1981. Karyotypes in populations of the cyprinodontid
fishes of the Fundulus notatus species-complex: a geographic analysis. Bull.
Ala. Mus. Nat. His. 6:1-17.

Howell, W. M. 1982. CSelective Staining of Nucleolus Organizer Regions (NORs)B, in:
The Cell Nucleus rDNA Part B (eds. H. Bush and L. Rothblum), vol. XI, pp. 89-
142, Academic Press, Inc., New York.

Howard-Peebles, P. N. and W. M. Howell. 1983. Nucleolus organizer regions of the
canine karyotype. Cytogenet. Cell Genet. 35:293-294.

Howell, W. M. and D. E. Butts. 1983. Silver staining of spermatozoa form living and
preserved museum fishes: a new taxonomic approach. Copeia 1983(4):974-
978.

Denton, T. E., W. M. Howell, J. J. Allison, J. McCollum and B. Marks. 1985.
Masculinization of female mosquitofish by exposure to plant sterols and
Mycobacterium smegmatis. Bull. Environ. Contam. Toxicol. 35:627-632.

Howell, W. M. 1986. Watercress darter, Etheostoma nuchale Howell and Caldwell.
pages 5-6 in: Mount, R. H. (ed.), Vertebrate Animals of Alabama in Need of
Special Attention. Ala. Agr. Exp. Sta., Auburn Univ., 124 pp.

Sizemore, D. R. and W. M. Howell. 1987. A natural intergeneric hybrid minnow,
Campostoma oligolepis x Notropis chrysocephalus (Pisces: Cyprinidae). J. Ala.
Acad.. Sci. 58(4):184-191.

Hunsinger, R. N. , B. Byram and W. M. Howell. 1988. Unchanged gonadal morphology
of mosquitofish masculinized by exposure to degraded plant sterols. J. Fish Biol.
32(5:795.

Howell, W. M. and T. E. Denton. 1989. Gonopodial morphogenesis in female
mosquitofish, Gambusia affinis affinis, masculinized by exposure to degradation
products from plant sterols. Env. Biol. Fishes 24(1):43-51.

Sizemore, D. R. and W. M. Howell. 1990. Fishes of springs and spring-fed creeks of
Calhoun County, Alabama. Proc. Southeast Fishes Council 22:1-16.

Hunsinger, R. N. and W. M. Howell. 1991. Treatment of fish with hormones:
solubilization and direct administration of steroids into aquaria water using
acetone as a carrier solvent. Bull. Environ. Contam. Toxicol. 47(2):272-277.

Howell, W. M., R. N. Hunsinger, and P. D. Blanchard. 1994. Paradoxical
masculinization of female western mosquitofish during exposure to
Spironolactone. The Prog. Fish Culturist 56:51-55.

Bartolucci, A. A., P. D. Blanchard, W. M. Howell and K. P. Singh. 1995. The traditional
Behrens-Fisher problem from the Bayesian perspective applied to the Alabama
sturgeon controversy. Proceedings of the Conf. On Modeling and Simulation,
1995, Newcastle, Australia, 4 pp.

Angus, R. A. and W. M. Howell. 1996. Geographic distributions of eastern and western
mosquitofishes (Poeciliidae: Gambusia): Delineation of ranges using fin ray
counts. Proceedings Southeastern Fishes Council No. 33, pp 1-6.

Bartolucci, A. A., P. D. Blanchard, W. M. Howell and K. P. Singh. 1998. A Bayesian
Behrens-Fisher solution to a problem in taxonomy. Environmental Modeling &
Software 13(1998):25-29.

Jenkins, R., R. A. Angus, H. McNatt, W. M. Howell, J. A. Kemppainen, M. Kirk and E. M.
Wilson. 2001. Identification of androstenedione in a river containing paper mill
effluent. Environ. Toxicol. Chem. 20:1325-1331.

Angus, R. A., H. B. McNatt, W. M. Howell and S. D. Peoples. 2001. Gonopodium
development in normal male and 11-ketotestosterone-treated female
mosquitofish (Gambusia affinis): A quantitative study using computer image
analysis. Gen. and Comp. Endocrinology 123:222-234.

Jenkins, R. L., E. M. Wilson, R. A. Angus, W. Mike Howell, and M. Kirk. 2003.
Androstenedione and progesterone in the sediment of a river receiving paper mill
effluent. Toxicological Sciences 73:53-59.

Jenkins, R. L., W. Mike Howell, L. J. Davenport and Linda F. Wood. 2003. Teaching
Field Biology with Photography. The American Biology Teacher, vol. 65(6):450-
454.

Howell, W. Mike and Ronald L. Jenkins. 2004. Spiders of the Eastern United States:
A Photographic Guide. Pearson Education. 363 pages.

Jenkins, R. L., E. M. Wilson, R. A. Angus, W. Mike Howell, M. Kirk, R. Moore, M. Nance
and Amber Brown. 2004. Production of androgens by microbial transformation
of progesterone in vitro: a model for androgen production in rivers receiving
paper mill effluent. Environmental Health Perspectives 112(15):1508-1511.

Carson, John D., Ronald L. Jenkins, Elizabeth M. Wilson, W. Mike Howell, and Ray
Moore. 2008. Naturally occurring progesterone in loblolly pine (Pinus taeda L):
A Major steroid precursor of environmental androgens. Environmental
Toxicology and Chemistry 27(6):pp. 000-000 In press June 8, 2008.
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RECENT POSTER PRESENTATIONS

2004. Hataway, D., Ronald L. Jenkins, W. Mike Howell and Kristen Ramsey.
2004. Correlation of population density of Arctosa sanctaerosae to human
impact on native beaches along the northern rim of the Gulf of Mexico.
Presented to the 2004 annual meetings of the American Association of
Arachnologists at University of Oklahoma, Norman, OK, June 2004.

2004. Davenport, L. J. and W. Mike Howell. 2004. A proposed index of biological
integrity for aquatic invertebrates. Presented to the 2004 Annual meetings of
the Alabama Academy of Science at University of Montevallo, Montevallo,
AL, March 17-20, 2004.
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WRITTEN COMMENTS OF DR. TERRY D. RICHARDSON

ON THE U.S. FISH AND WILDLIFE SERVICE’S BIOLOGICAL OPINION AND CONFERENCE REPORT

ON THE U.S. ARMY CORPS OF ENGINEERS INTERIM OPERATING PLAN AND THE ASSOCIATED

RELEASES TO THE APALACHICOLA RIVER

September 25, 2007

I. INTRODUCTION

I am a malacologist and Associate Professor of Biology at the University of North

Alabama. I am providing these comments in response to the U. S. Fish and Wildlife Service’s

Biological Opinion (“BIOP”) (as revised on September 22, 2006) relative to the potential effects

that the U. S. Corps of Engineers’ Interim Operating Plan (“IOP”) could have on the flow

volume of the Apalachicola River and the resultant effects on the endangered fat threeridge

mussel (Amblema neislerii), threatened purple bankclimber mussel (Elliptoideus sloatianus) and

threatened Chipola slabshell (Eliptio chipolaensis). My comments reflect my professional

opinion, for which I am fully responsible and in no way represent the views of my current

employer (The University of North Alabama).

II. COMMENTS ON FWS’ BIOP

Sec. 2.2.3.3 Mussel Reproduction

FWS cites Hove and Neves 1994 (Administrative Record [AR] Vol. 6, No. 210)

suggesting spawning may be influenced by discharge, but they fail to state how this is so. (BIOP

p. 30). Hove and Neves’ (1994) data suggest that glochidia release is coincident with low, mean

summer discharges (over and order of magnitude less than April/May discharges). This is

reasonable since “Host fish density may be a factor in determining where amblemines, which

include the three listed mussels addressed in this BIOP, may persist.” (BIOP p. 32). By

extension, low flows typical of summer and fall, when fat three-ridge release glochidia, may tend

to concentrate host fish (out of floodplains and into channels of overall lower volume) making

them more likely to be parasitized by mussel glochidia and thus enhancing mussel reproductive

success. This also suggests that flows too high in the summer and fall (above what might be

normally expected), as advocated by FWS, might adversely affect mussel reproduction by

effectively “diluting” the host fish density.

Similarly, high late spring discharges during breeding, not brooding (i.e., during male

gamete release), could adversely impact reproduction by diluting male sperm. Male mussels

broadcast their sperm into overlying water to then be siphoned in by ripe females thus fertilizing

eggs. Excessive late spring discharges during this period could reduce the likelihood of

successful fertilization by reducing the concentration of male sperm in the water. Indeed,

regarding both successful fertilization and host fish infestation, successful reproductive years

may coincide with or follow low flow or drought year conditions. This is supported by

qualitative and quantitative samples taken in 2005 and 2006 by the FWS and EnviroScience.

Results of these samples indicate the most abundant age classes of fat threeridge to be those

produced during drought between 1998 and 2001 (BIOP Figure 2.2.3.2.B, p. 42). This suggests

too high flows in the spring could impede fertilization and be detrimental to reproductive

success.

Sec. 2.2.4 Status and distribution

The fat threeridge, purple bankclimber, and Chipola slabshell tend to be main channel

species. “Records for the fat threeridge are limited to main channels of the Apalachicola, Flint

and Chipola rivers and a few tributaries and distributaries . . . .” (BIOP p. 35 sec. 2.2.4.1). “The

purple bankclimber is characterized as a species preferring the deeper portions of the main

channels (often at depths greater than 3 m) in the larger rivers within its range . . . .” (BIOP sec.

2
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3.5.3.2, p. 66). “The Chipola slabshell inhabits . . . large creeks and the main channel of the

Chipola River in slow to moderate current.” (BIOP sec. 2.2.3.4.3, p. 35). Essentially, FWS

correctly points out that these listed mussels tend to be main channel species and not species

typical of sloughs or elevated side channels. Indeed, FWS hypothesizes the listed mussels found

in sloughs or elevated side channels like Swift Slough and other “hooks and bays” of the

Apalachicola main channel likely came to be in these sites due to extended periods of very high

flow during 2005, i.e., “[The FWS] believe that large numbers of mussels were moved from the

main channel into these side-channels and sloughs during high flow either in the spring of 2005

or following Hurricane Dennis in July 2005” (BIOP sec. 2.2.4.1, p. 37). In other words, these

are aberrant populations with high densities that the FWS believe resulted from “an anomaly

related to a substantial export of individuals from the main channel of the Apalachicola during

high-flow events . . . .” (BIOP sec. 3.5.2.2, p. 65).

In 2006, FWS conducted a limited surveyed to document mortality and stranding of listed

mussels in these aberrant locations. At the nine sites from which data are presented (BIOP Table

3.5.2.1.A, p. 88) only one site had greater than 30% mortality (82.4% at Z142) of all observed

mussels and only three sites had 40% or more of the mussels exposed. Most mortality was

around 20% or less and most exposure was under 24%. Mortality and exposure at 8 of the 9 sites

were at discharges equivalent to 6600 cfs or less; none of the sites were at discharges of over

7200 cfs. FWS contends that “most of the mortality due to low flow we observed . . . was either

in elevated side channels along the main channel of the river and Chipola Cutoff, or in Swift

Slough” (BIOP sec. 3.5.2.1, p. 62), i.e., not main channel sites, but rather these aberrant

locations. Yet, FWS tries to use this 2006 mortality event of listed mussels, mainly of fat

threeridge, living in these aberrant locations (Swift Slough, and in hooks and bays off the main

3

channel) to justify recommending the IOP minimal discharges be increased from 5,000 cfs to

10,000 cfs. While the FWS says they “believe” that the 2006 mortality event had a significant

impact on the population, they state that they also “believe that sufficient numbers for recovery

likely persist in reaches that were not so strongly affected by the hurricane and subsequent

sustained low flows.” (BIOP sec. 2.2.4.1, p. 37).

There are essentially two points to make. First, given FWS’s suggestion that these are

indeed aberrant, abnormal, locales for the listed mussels, and because FWS says the proposed

action in the IOP will neither a) jeopardize the continued existence of the fat threeridge, purple

bankclimber, and Chipola slabshell, nor b) destroy or adversely modify proposed critical habitat

for the fat threeridge, purple bankclimber, and Chipola slabshell, one wonders why they insist

that discharge be raised from 5,000 cfs to 10,000 cfs. This is especially true when considering

that most of the mortality FWS references occurred at discharges less than 6,600 cfs and most of

this in aberrant locations. This seems to argue favorably that flows certainly do not need to be

raised to anywhere near 10,000 cfs.

Second, if the individual mussels at these anomalous sites are indeed important to the

continued existence of these species (which the FWS clearly thinks they are not), then the FWS

should have proposed as a reasonable and prudent measure (RPM) the relocation of these

individuals. It cannot be emphasized enough that relocation of mussels is a standard mitigation

procedure employed routinely by FWS when members of a listed mussel population may be in

harm’s way. Since relocation is a standard FWS recommended procedure, it is difficult to

understand why FWS recommends an increase in minimal discharge from 5,000 to 10,000 cfs,

especially when relocation alone would suffice and remove the issue of detrimental impacts of

low discharge (regardless of source) altogether. After all, the vast majority of these mussels, at

4
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least according to FWS, previously lived elsewhere and safely survived the drought of 1999-

2002 with low flows similar to those of 2006.

Additional Comments

FWS devotes over two pages (pp. 49-51 & 75-76) to the geomorphic instability of the

Apalachicola downstream of Woodruff dam. Conversely, FWS later devotes considerable

attention to how the CH PCE of “geomorphic stability” is sufficiently present in this same reach.

So, is it geomorphically stable or not? It seems the BIOP is trying to argue both ways.

Regardless of whether this reach of the Apalachicola is stable or not, FWS does not point out that

this is the way it has been since J. Woodruff began operation, yet the mussels persist. Increased

flows will only serve to increase any purported geomorphic instability.

Similarly, FWS in trying to emphasize how bad unstable substrate is for these mussels,

and suggests that unstable substrate conditions resulted in the mussels being deposited in

aberrant areas. However, they fail to point out what is clearly inferred from their presentation--

that given the tumultuous event that resulted in the deposition of the mussels in these aberrant

locations and the mussels’ subsequent success in these areas, these mussels have the

demonstrated ability to handle unstable substrate conditions. (see discussion p. 76)

EDO Comments

The EDO once again raises the issue of channel stability. On page 15-16 of the EDO

Amended Biological Opinion the FWS is again making a case for channel stability and suggests

that the impacts of J. Woodruff Lock and Dam have been reduced through time. However, it is

not at all clear from the BiOp or Amended BiOp whether or not operations are affecting stability,

and if so, at what flows. These points need to be addressed and clarified with a definitive agency

position providing justification for any recommended operating procedure. Knowing whether

5

operations contribute to channel stability or instability is important in assessing how this will

impact critical habitat for listed species.

The EDO Amended BiOp includes recent information on the listed species that was

unavailable when the original BiOp was produced. For example, the fat threeridge is far more

abundant than previously thought (p. 19). Additionally, the Swift Slough population, where

most of the drought-related mortality reported for this species occurred, exists only because of an

“extraordinary even” (p. 63) that moved the mussels into that area. As a result, this is an

anomalous, aberrant population. If this aberrant population, which does not represent the normal

circumstances for this species, is removed from mortality calculations, and we look at mortality

based on flow conditions for the normal locations of the mussels, then using the new, more

abundant population size estimates, mortality would be more like 12% rather than the purported

18% at low flows. Furthermore, the new population data indicate no fat threeridge were sampled

at depths corresponding to flows of > 5,000 cfs and mortality did not exceed 5% until depths

corresponding to flows of less than 4,600 cfs (Amended BiOp Table 4.2.6.A, p. 53). Similarly,

the FWS present additional information suggesting that only after flows fall below 5,000 cfs

would problems with DO and temperature exacerbate habitat conditions for the fat threeridge

(Amended BiOp p. 25). The additional date reflecting lower mortalities, higher population

estimates, and giving a clearer picture of depth and distribution versus flow, need to be used

when considering appropriate, allowable flows.

Similar arguments could be made for the Purple Bank Climber. New information

appearing in the EDO certainly indicate the Purple Bankclimber to be more common than

previously thought (compare Fig. 3.6.1.2.A, p. 102 in BiOp to Fig. 3.5.3.A, p. 31 in Amended

BiOp). Also, FWS correctly indentifies the Purple Bankclimber as a species that “prefers deeper

6

ACF236

ACF EIS for Master Water Control Manual Updates C-1141



portions of the main channel (often > 3 m).” Yet, only 4.6% of all sampling effort (27 of 583

samples) was done at depths exceeding 3 m (Amended BiOp p. 21). So, even more populations

may exist in the deeper channel areas as yet not surveyed. While some populations of Purple

Bankclimber are found in shallow areas, these animals do indeed prefer depths more consistent

with the main channels, depths unlikely to be impacted by low flow conditions. The new data

regarding both Purple Bankclimber and Fat Threeridge need considered for determine

appropriate allowable flow conditions.

In conclusion, it seems that data in the EDO thoroughly support the argument that flows

as low as 5,000 cfs should have no affect on the listed mussels and flows even lower, down to

around 4,500 cfs, would likely have little affect on the mussels.

7
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Terry D. Richardson
University of North Alabama

Department of Biology
Florence, AL 35632-0001

(256)765-4429

CURRICULUM VITAE

Personal:
Born September 11, 1960, Florence, Alabama; single, no children.

Education and Experience:
B.S. in Professional Biology (Chemistry minor), University of North Alabama, 1982.
M.S. in Aquatic Ecology, University of Alabama, 1986. Thesis Title: “Life Histories and

Secondary Production of Two Coexisting Pleurocerid Snails”
Ph.D. in Zoology (Physiology minor), Louisiana State University, 1990. Dissertation

Title:“Factors Affecting the Foraging Ecology of the Rock Snail, Stramonita haemastoma”
Oak Ridge Associated Universities' Postdoctoral Fellow in the Environmental Sciences

Division, Aquatic Toxicology Section of Oak Ridge National Laboratory, 1990-91.
Director, Rare and/or Endangered Species Research Center, 1994-2004.
Oxford Round Table, University of Oxford, Saint Anne’s College, Oxford, England. August

2007.
Currently Associate Professor of Biology at the University of North Alabama, 1991-present.

Awards:
R. L. Chermock Award for outstanding performance as a graduate assistant. Awarded by the

Dept. of Biology, University of Alabama.
W. H. Gates Award for Outstanding Teaching Assistant. Awarded by Dept. of Zoology and

Physiology, Louisiana State University.
Honorable mention by the North American Benthological Society for research on subtropical

freshwater gastropod production.
Oak Ridge Associated Universities Postdoctoral Fellowship.
Oxford Round Table Member, University of Oxford, Saint Anne’s College, Oxford, England.

Funding:

“Foraging ecology of Caribbean spiny lobster”; 1 year UNA Arts
and Sciences Research Support. 2008. $2,000.00(research)

“Foraging ecology of Caribbean spiny lobster”; 1 year UNA Arts
and Sciences Research Support. 2007. $2,000.00(research)

“Foraging ecology of the Caribbean spiny lobster”; 1 year UNA
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Faculty Research Support. 2007. $4,800.00(research)

"Land/water interfaces: regulation of biogeochemical cycles
and productivity by organic matter"; 3 year
NSF /EPSCoR (1993-96; complete) $62,766.00(research)

"Colonization of Tennessee River bivalves by the invading
Zebra Mussel, Dreissena polymorpha"; 2 year research
contract with the Tennessee Valley Authority (1992-94;
complete) $43,367.00(research)

“A survey of the primary tributaries of the Alabama and lower
Tombigbee rivers for listed and candidate species o f
freshwater mussels, snails, and crayfish,1994-96”;
contract for freshwater snail identification with the
Alabama Geological Survey (complete) $ 1,500.00(research)

“Bioremediation of oil contaminated freshwater wetland
ecosystems: invertebrate recovery”; 1 year research
grant with the Environmental Protection Agency and
Tennessee Valley Authority (1998-99; awarded, but
declined by PI) $26,500.00(research)

"Biochemical adaptations to hypoxic and anoxic conditions
in the snail, Elimia paupercula"; 1 year UNA (1995;
complete) $18,890.00(research)

Coastal Fisheries Institute (complete) $
800.00(research)

Sigma Xi grant in aid of research (complete) $ 400.00(research)

Consulting with Written Reports:
Paul Yokley, Jr., Florence, AL. T & E Surveys for listed mussels: (1) new bridge

crossing over Black Warrior River near Eutaw, AL; (2) new Patton Island bridge crossing
over Tennessee River in Sheffield/Florence, AL; (3) proposed City of Florence waste
water treatment facility diffuser effluent pipe in Tennessee River. 1992-1995.

Tri-Rivers Mussel Coalition, Dothan, AL. Review of status survey and proposed listing of
seven mussels in the Apalachicola River drainage of Alabama, Florida, and Georgia. 1995-
96.

F.W. Dougherty Engineers, Birmingham, AL. T & E Survey of listed mussels on the Cahaba
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River NE of Birmingham for pipeline construction purposes. 1998.

Summit, Inc. Geological and Environmental Consulting. Continuing Contract. Surveyed
several proposed pipeline creek crossings for T & E aquatic organisms (listed fish and
mussels). Surveyed several pipeline sites for T & E vascular plants. Conducted several
wetlands delineations. 1998-present.

Burgreen Construction, Inc. Wetland assessment and delineation. 1999.

Weston, Roy F., Inc., West Chester, PA. Threatened and endangered species biological survey
For listed mussels in Tennessee River near Decatur, Alabama. 2000.

Martin Marietta, Auburn, AL. Stream T & E Survey for listed mussel species and water quality.
2000-2001.

Gremminger and Associates, Victoria, TX. T & E Survey listed fish and mussels for 14 proposed
gas pipeline crossings. 2000-2001.

Summit, Inc. Geological and Environmental Consulting. T & E Survey for listed mussels and
fish. 2000-2001.

Burgreen Construction, Inc. Wetland assessment and delineation. 2001.

Christian and Small, LLP, Birmingham, AL. Lake survey for water quality. Served as expert
consultant. 2001-present.

Western Consulting Group, Evergreen, CO. T & E survey in Talledega and Coosa counties,
Alabama. 2001-present.

Lamar County, Alabama. T & E survey for mussels in Lamar County for bridge replacement.
2002.

Madison County, Alabama. T & E survey for mussels and fish in Madison County for bridge
replacements. 2002.

Murphree Bridge Corporation, AL. T&E survey for mussels in Tuskeegee, AL., for bridge
replacement.

2002.

Russellville Sewer and Water Board, Russellville, AL. Wetlands survey for pipeline project.
2002.

E.R. Alley and Associates, Nashville, TN. Wetlands survey. 2002.
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Morgan County Engineers, Morgan County, AL. T & E survey for listed fish and mussels. 2003

Alabama-Tombigbee Rivers Coalition; Review of proposed listing of critical habitat for federally
listed mussels in the Alabama-Tombigee River drainage. 2003-present

Planning Committee of the Florence City Council, City of Florence. Environmental consultant for
the development of the Eddie Frost Commerce Park. 2003-present

E. R. Alley and Associates, Muscle Shoals, AL. Wetlands Survey. November 2004.

Lamar County Commission, Vernon, Lamar County, AL. and Hankins and Reed Civil Engineers.
T & E survey for Bald Eagles and Red-Cockaded Woodpeckers. February 2005.

Catoma Contracting Co., Cullman, Cullman County, AL. Wetlands determination. February
2005.

White, Lynn, Collins and Associate, Inc. Threatened and endangered species survey in Colbert
County. April 2005.

E. R. Alley and Associates, Muscle Shoals, AL. T & E survey for Red-Cockaded Woodpeckers.
February 2005.

Balch and Bingham, Birmingham, AL. Contributions to the Alabama Power Company’s Pre-
hearing Disclosure, EMC Docket No, 05-14.

Uppacreek Enterprises, Moutlon, AL. T & E Survey for Purple Bankclimber in Lee County, AL.
June 2006.

Balch and Bingham, Birmingham, AL. ACF Critical Habitat Review. 2006.

Morgan County Engineers, Morgan County, AL. T & E survey for listed plants. February 2007.

Bear Branch, LLC. Botanical Assessment, Bankhead National Forest. May 2007.

Alabama Department of Transportation. T & E Survey. Baker Branch, Walker Co., AL. bridge
replacement. May 2007.

Alabama Department of Transportation. T & E Survey. Kelly Creek Highway 231 crossing.
May 2007.

Alabama Department of Transportation. T & E Survey. Fayette Co., AL Deadwater Creek bridge
replacement. May 2007.
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Thompson Engineering. Hill Property T & E Survey and Wetland Delineation. June 2007.

Thompson Engineering. Lauderdale County Landfill. T & E Survey and Wetland Delineation.
June 2007.

Alabama Department of Transportation. T & E Survey. Locust Fork Highway 78 crossing. June
2007.

Limestone County, AL. T & E Survey. Piney Creek. August 2007.

Alabama Department of Transportation. T & E Survey. Little Cahaba bridge replacement
crossing. August 2007.

Alabama Department of Transportation. T & E Survey. Madison County, AL. Corridor X Flint
River crossing. September 2007.

CH2M Hill Consulting, Atlanta, GA. Colonial Pipeline Project, Talladega National Forest.
September 2007.

Thompson Engineering. APAC Project. T & E Survey and Wetland Delineation. December
2007.

Tuscaloosa County, AL. County road bridge project. T & E Survey. December 2007.

Thompson Engineering. APAC Project. T & E Survey and Wetland Delineation. January 2008.

Thompson Engineering. Lauderdale County Landfill. T & E Survey and Wetland Delineation.
January 2008.

Balch and Bingham, Birmingham, AL. Alabama Power Company’s ACF Water Wars Review
and Consultation. September 2007-present.

Wheeler Pointe, LLC, Wetland Mitigation Bank. Wetland consulting. June 2007- present.

Teaching Experience:
General Biology I and II Human Anatomy and Physiology
Introductory Zoology I and II Comparative Anatomy of Vertebrates
Invertebrate Zoology Histology
General Ecology Animal Physiology
Marine Ecology Biochemistry
Aquatic Ecology Marine Behavioral Ecology
Tropical Marine Ecosystems
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Publications:
Richardson, T. D. and J. Selby. 2008. Downstream Intrabasin Range Extension for Endangered

Plicate Rocksnail, Leptoxis plicata (Conrad) (Gastropoda: Pleuroceridae). Submitted to
Southeastern Naturalist.

Yost, M. C., L. M. Pote (Mississippi Sate University), D. J. Wise, B. S. Dorr (USDA) and T. D.
Richardson. 2008. Biomphalaria havanensis identified as a potential intermediate host
for the digenetic trematode Bolbophorus damnificus. In press North American Journal of
Aquaculture.

Smith, G.A. and T.D. Richardson. Population dynamics of Viviparus georgianus in a temporary
wetland. In revision for Southeastern Naturalist.

Brown, K. M. and T. D. Richardson. 2004. Intraspecific variation in life history and secondary
production of an intertidal predator, the southern oyster drill, Stramonita haemastoma.
Journal of Shellfish Research 23: 149-155.

Nichols, A., T. Murray, and T. Richardson. 2002. Mercury Accumulation in Catfish
from the Southwestern Tennessee River Valley. Southeastern Naturalist 1(2):159-168.

Benke, A. C., G. M. Ward, and T. D. Richardson. 1999. Beaver-impounded wetlands of the
southeastern coastal plain: habitat-specific composition and dynamics of invertebrates. In
D. Batzer, R. Rader, and S. Wissinger, eds., Invertebrates in freshwater wetlands of North
America. John Wiley and Sons, Inc., New York. 1100 pp.

McGregor, S. W., T. E. Shepard, T. D. Richardson, and J. F. Fitzpatrick. 1999. A survey of
the primary tributaries of the Alabama and lower Tombigbee rivers for freshwater mussels,
snails, and crayfish. Circular 196. Alabama Geological Survey, Tuscaloosa, AL.

Richardson, T.D., and P. Yokley. 1996. A Note on Sampling Technique and Evidence of
Recruitment in Freshwater Mussels (Unionidae). Archiv für Hydrobiologie 137:135-140.

Painter, M., K. Tennessen, and T.D. Richardson. 1996. Repeated application of B. t. i. to a
mosquito predator, Erythemis simplicollis (Odonata: Libellulidae), from hatching to final
instar. Environmental Entomology 25: 184-191.

Richardson, T. D. and J. F. Scheiring. 1994. Natural history of two coexisting lotic snails
(Pleuroceridae: Elimia). Veliger 37: 284-289.

Richardson, T. D. and K. M. Brown. 1992. Predation risk and feeding in an intertidal
predatory snail. J. Exp. Mar. Biol. Ecol. 163:169-182.

Stewart, A. J. and T. D. Richardson. 1992. Toxicity Monitoring. In M. G. Ryon, (ed.),
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Ecological effects of contaminants in McCoy Branch, 1989-1990, ORNL/TM-11926. Oak
Ridge National Laboratory, Oak Ridge, Tennessee.

Brown, K. M. and T. D. Richardson. 1992. Phenotypic plasticity in the life histories and
production of two warm-temperate viviparid prosobranchs. Veliger 35:1-11.

Richardson, T. D. and K. M. Brown. 1990. Wave exposure and prey size selection in an
intertidal predator. J. Exp. Mar. Biol. Ecol. 142: 105-120.

Richardson, T. D. 1990. Factors affecting the foraging ecology of the rock snail, Stramonita
haemastoma. Ph.D. dissertation, Louisiana State University.

Richardson, T. D. and K. M. Brown. 1989. Secondary production of two subtropical snails
(Prosobranchia: Viviparidae). J. N. Amer. Benthol. Soc. 8:229-236.

Brown, K. M., D. E. Varza, and T. D. Richardson. 1989. The life histories and population
dynamics of two subtropical snails (Prosobranchia: Viviparidae). J. N. Amer. Benthol.
Soc. 8:222-228.

Richardson, T. D., J. F. Scheiring, and K. M. Brown. 1988. Secondary production of two
lotic snails (Pleuroceridae: Elimia). J. N. Amer. Benthol. Soc. 7(3): 234-245.

Brown, K. M. and T. D. Richardson. 1988. Genetic polymorphism in gastropods: a comparison of
methods and habitat scales. Amer. Mala. Bull. 6(1): 9-17.

Brown, K. M. and T. D. Richardson. 1987. Foraging Ecology of the Southern Oyster drill,
Thais haemastoma: constraints on prey choice. J. Exp. Mar. Biol. Ecol. 114: 123-141.

Stock, M., T. D. Richardson, and A. K. Ward. 1987. Distribution and primary productivity of
the epizoic macroalga Boldia erythrosiphon (Rhodophyta) in a small Alabama
stream. J. N. Amer. Benthol. Soc. 6(3): 168-174.

Richardson, T. D. 1986. Life histories and secondary production of two coexisting pleurocerid
snails. M.S. Thesis, University of Alabama.

Invited Seminars and Workshops:
Richardson, T. D. 2008. Foraging ecology of the Caribbean spiny lobster: studies in Belize and

the Florida Keys. Audubon Society.

Cengage Publishing Company. 2008. Freshman textbook author workshop. San Francisco, CA.

Richardson, T. D. 2007. Foraging ecology of the Caribbean spiny lobster: studies in Belize and
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the Florida Keys. UNA Faculty Brown Bag Seminar.

Richardson, T. D. 2007. Caribbean coral reefs: biology and ecology. SEAS scuba club in
Huntsville, AL.

Richardson, T. D. 2004. Marine Biology as a Career Choice. Berry Elementary School, Berry,
AL.

Thompson Publishing Company. Freshamn textbook workshop. San Diego, CA.

Richardson, T. D. 1996. Endangered Species Act: The Science and the Peer-review Process.
Environmental Science Graduate Program, Samford University.

Richardson, T. D. 1993. The invasion of zebra mussels and the destruction of wetlands: Is
there a problem? National Geography Awareness Week, University of North Alabama.

Richardson T. D. 1993. Biotic and abiotic factors affecting optimal foraging behavior of
aquatic invertebrates. University of Alabama, Aquatic Biology Section

Richardson T. D. 1990. Life history and secondary production of two coexisting subtropical
snails. Oak Ridge National Laboratory, Environmental Science Division.

Abstracts and Oral Presentations:
*Isbell, A. D. and T. D. Richardson. 2008. Risk of mandibular damage in Caribbean spiny

lobster, Panulirus argus, when foraging on dwarf ceriths, Cerithium lutosum. In press,
Southeastern Biology, 55.

*McDonald, A. M. and T. D. Richardson. 2008. Prey profitability of Caribbean spiny lobster,
Panulirus argus, when foraging on dwarf cerithid snail, Cerithium lutosum. In press,
Southeastern Biology, 55.

Richardson, T. D. and J. Selby. 2008. Intrabasin range extensions for two federally endangered
snails, Tulotoma magnifica and Leptoxis plicata. In press, Southeastern Biology, 55.

*Sweda, M. T. and T. D. Richardson. 2008. Prey size selection in Caribbean spiny lobster,
Panulirus argus, when foraging on dwarf cerithid snail, Cerithium lutosum. In press,
Southeastern Biology, 55.

Richardson, T. D. and R. C. Thigpen III (Appalachian State University). 2007. Prey size
selection in juvenile Caribbean spiny lobster, Panulirus argus. Southeastern Biology 54.

9

*Foronda, Josh and T. Richardson. 2006. Foraging behavior of the Caribbean spiny lobster,
Panulirus argus. Southeastern Biology 53: 250.

*Bone-Stickland, S., T. Richardson, and F. Romano. 2001. The aestivation physiology of a
prosobranch snail, Viviparus georgianus. Assoc. Southeast. Biol. 48. Abstract and talk.

*Bone-Stickland, S., T. Richardson, and F. Romano. 2000. The aestivation ecology of a
prosobranch snail, Viviparus georgianus. Assoc. Southeast. Biol. 47: 149. Abstract and
talk.

*Hooker, V. E. and T. D. Richardson. 1999. A life history comparison of Viviparus
georgianus found in a temporary riparian wetland and a permanent stream. Assoc.
Southeast. Biol. 46: 141. Abstract and talk.

*Smith, G. A. and T. D. Richardson. 1998. Population dynamics of Viviparus subpurpureus
in a temporary riparian wetland. Assoc. Southeast. Biol. 45: 107. Abstract and talk.

Richardson, T. D. 1994. A comparison of sanctuary and non-sanctuary populations of
Fusconaia ebena, a commercially important bivalve. Bull. N. Amer. Benthol. Soc.
11:194. Abstract and poster.

Richardson, T. D. 1991. Predation risk and feeding in an intertidal predatory snail. Bull.
Assoc. Southeast. Biol. 38: 118-119. Abstract and talk.

Richardson, T. D. and A. D. Rosemond. 1991. Food selection in a lotic generalist: effects of
nutrient additions on snail foraging behavior. Bull. N. Amer. Benthol. Soc. 8:96. Abstract
and talk.

Hinzman, R. L., T. D. Richardson, and A. J. Stewart. 1991. Effects of suspended solids on
the feeding rate of a lotic snail. Bull. N. Amer. Benthol. Soc. 8: 95. Abstract and talk.

Richardson, T. D. and K. M. Brown. 1990. Wave exposure and prey size selection in an
intertidal predator. Abstract and poster at the Benthic Ecology Meetings.

Richardson, T. D. and K. M. Brown. 1989. Secondary production of two subtropical viviparid
snails: maximum and minimum estimates. Bull. Assoc. Southeast. Biol. 36(2): 110.
Abstract and talk.

Richardson, T. D. and K. M. Brown. 1989. Causes of intraspecific life history variation in
two stream detritivores. Bull. N. Amer. Benthol. Soc. 6(1): 139. Abstract and talk.
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Richardson, T. D., E. S. Haight, and K. M. Brown. 1988. Secondary production of two
detritivorous viviparid gastropods in a subtropical stream. Bull. N. Amer. Benthol.
Soc. 5(1): 73. Abstract and talk.

Richardson, T. D. and J. F. Siebenaller. 1988. Levels of aerobic and anaerobic enzyme
activities in two populations of the Southern Oyster Drill, Thais
haemastoma. Bull. Assoc. Southeast. Biol. 35(2): 52-53. Abstract and talk.

Brown, K. M. and T. D. Richardson. 1987. The effect of predator size and density on the
foraging ecology of Thais haemastoma. Bull. Assoc. Southeast. Biol. 34: 121.
Abstract.

Brown, K. M. and T. D. Richardson. 1987. Foraging ecology of oyster predators along the
Louisiana coast. Estuarine Research Federation Annual Meeting. Abstract and poster.

Richardson, T. D. and J. F. Scheiring. 1987. Secondary production dynamics of two lotic
gastropods. Bull. Ecolog. Soc. of Amer. 68:398. Abstract and talk.

Richardson, T. D. and J. F. Scheiring. 1987. Life histories of Elimia clara and
E. cahawbensis (Gastropoda: Pleuroceridae). Bull. Assoc. Southeast. Biol. 34:121.
Abstract and talk.

Richardson, T. D., and M. Stock. 1986. The differential occurrence of an epizoic red alga on
the stream snails, Elimia clara and E. cahawbensis. Bull. Assoc. Southeast. Biol.
33: 89. Abstract and talk.

Richardson, T. D. and J. F. Scheiring. 1986. Population regulation of the lotic gastropod
Elimia cahawbensis (Pleuroceridae) by trematodes. Bull. N. Amer. Benthol. Soc.
3: 96. Abstract and talk.

Scheiring, J. F. and T. D. Richardson. 1986. Factors affecting the distribution of insects in
low order streams with different geologies. Bull. N. Amer. Benthol. Soc. 3: 105.
Abstract.

* Student presentations.

Professional Societies and Service:
Association of Southeastern Biologists—member 1982-present.
Association of Southeastern Biologists—served on Student Awards Committee, Poster Awards

Committee, Executive Committee Member-at-Large, Secretary 2000-2006, Associate
Editor 2000-2006, Web Editor 2003-2006.
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Ecological Society of America—member 1985-2006.
North American Benthological Society—member 1985-2006.
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From: James Emery

Sent: Friday, January 29, 2016 3:54 PM

To: ACF-WCM

Subject: [EXTERNAL] ATTN: PD-EI (ACF-DEIS)

Please accept my sincere appreciation for the effort put forth by the US Army Corps of Engineers to analyze
closely the operations of the ACF basin, its flows and its impacts on reservoirs such as West Point Lake. In
response to your request to the draft Water Control Manual and Environmental Impact Statement, please
accept these comments as part of your review and edit process.

First, West Point Lake is a 25,684 acre mainstream Chattahoochee River impoundment that was identified by
the US Congress as a recreational demonstration project and has been in existence since 1974. The Lake
was authorized by Congress for five purposes: 1) flood control, 2) general recreation, 3) sport fishing and
wildlife development 4) hydroelectric power and 5) navigation. These five authorizations should be
weighted heavily in the Corps operation of the ACF system.

The recreational impact level of West Point Lake is 632.5. As indicated in the PAA of your proposed manual,
West Point Lake would be expected to be at or above 632.5 elevation only 40% of a given year. More likely,
West Point Lake would be expected to be at Zone 2 or even Zone 3. This means West Point Lake would not
be able to meet its authorized purposes for at least 60% of the year. In 1989, the Corps raised the winter pool
rule curve from 625 to 628 which indicates the Corps’ authority to make another similar change. Therefore, I
strongly recommend the Corps raise the winter pool rule curve from 628 to 632.5.

In contrast, Lake Lanier is projected (by your operational manual) to fall below its recreational impact level only
27% for any given period of time. In the PAA, the Corps has proposed the minimum elevation of Lake Lanier
will be 1050 even during the most extreme drought events. At this level, there remains 15 feet of active
storage in the conservation pool. Logically, the Corps should also adopt the same standard for West
Point Lake (626.5) even in extreme drought. While I understand the water supply of metropolitan Atlanta is
critical, this focus is placed ahead of all other authorized purposes, stakeholder needs, and competing uses -
even ahead of environmental needs of the basin. To further reinforce the WSSA importance, the Corps not
only evaluates the current water supply needs and criteria but also expands their analysis to include the water
supply demands as far into the future as 2040. No other authorized
purpose, stakeholder need or environmental impact is evaluated with this timeframe in mind. This defies the
stated collective intent to “balance all of the resources” in the basin.

The stakeholders from West Point Lake, Lake Lanier and others across the states of Alabama, Florida and
Georgia were able to balance the needs of the system through the work of the ACF Stakeholders. Beginning
in 2009, the ACF Stakeholders came to consensus with a set a recommendations that weighs all of the needs
and wants throughout the system. As noted in the recommendations, the increased storage of water in West
Point Lake was viewed as a necessary action, especially during periods of drought. I strongly recommend
the Corps review and adopt the Sustainable Water Management Plan of the ACF Stakeholders.

Lastly, in regards to West Point Lake’s authorization for flood control, I appreciate the efforts of the Corps to
mitigate flood events in the City of West Point and other downstream communities, even during historic floods
of record (September 2009). Our community’s scientific modeling of your operations since physical changes
to the City’s landscape were made have shown that releases of 50,000 cfs or below will cause little or no
damage downstream. However, the draft manual references releases of only 40,000 cfs in the river below the
dam and does not account for early release of water in anticipation of significant rain events. Proposed raised
winter pool rule curve of West Point Lake will not subject the City of West Point or other downstream
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communities to any additional flood risk provided that the Corps continues to release water at 50,000 cfs or
below and adapts to anticipated inflow.

In conclusion, I respectfully request the US Army Corps of Engineers revise the proposed Water Control
Manual and Draft Environmental Impact Statement as follows: 1) prioritize original Congressionally authorized
purposes ahead of all other stakeholder needs, 2) raise the winter pool rule curve of West Point Lake from 628
to 632.5; 3) adopt the same drought management standards for West Point Lake as set for Lake Lanier to
balance the water across the system; 4) review and incorporate the recommendations in the Sustainable
Water Management Plan of the ACF Stakeholders, and 5) mitigate the flood risk to the City of West Point and
other downstream communities through the release of no more than 50,000 cfs below West Point Dam and
adapt to anticipated inflow.

James R. Emery, Jr., P.E., County Engineer
Troup County Board of Commissioners
100 Sam Walker Drive
LaGrange, Georgia 30241
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wlsyph#riziv#fi#er#mrhygih#wyvglevki#vipiewi#kviexiv#xler#xli#gyvvirx#60lsyv#eziveki#mrjps{1#Xli#[iwx#Tsmrx#

tvsnigx#{ew#hiwmkrih#xs#tvszmhi#tvsxigxmsr#jvsq#wqepp0xs0qshivexi0wm~ih#jpsshw1#Mr#xli#izirx#sj#er#i|xviqi#

jpssh/#[iwx#Tsmrx#Peoi#{syph#i|leywx#mxw#jpssh#wxsveki#erh#teww#epp#mrjps{w#ew#tviwgvmfih#mr#xli#mrhygih#

wyvglevki#wglihypi1#

#
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From: Shelly Ellerhorst

Sent: Saturday, January 30, 2016 6:37 AM

To: ACF-WCM

Subject: [EXTERNAL] Comments of the State of Georgia: Apalachicola-Chattahoochee-Flint River

Basin Water Control Manual and Draft Environmental Impact Statement (October 2015)

Attachments: 20160129 ACF WCM Comment Letter from EPD.pdf; EXHIBIT F Technical Memo.pdf

Colonel Chytka,

Attached please find (1) the comments of the State of Georgia on the Apalachicola-Chattahoochee-Flint River Basin
Water Control Manual and Draft Environmental Impact Statement (October 2015); and (2) a memorandum from Wei
Zeng, Ph.D., Manager, Hydrology Unit, Georgia Environmental Protection Division, to Judson Turner, Director, Georgia
Environmental Protection Division, regarding Technical Evaluation of Georgia’s 2015 Update Water Supply Request and
Comments on the Army Corps of Engineers Apalachicola-Chattahoochee-Flint (ACF) River Basin Water Control Manual
Draft Environmental Impact Statement. Both documents, along with all of the exhibits and appendices, were sent out
yesterday in hard copy to your attention for Monday delivery.

Please do not hesitate to contact me with any questions.

Sincerely,
Shelly Jacobs Ellerhorst

Shelly Jacobs Ellerhorst
KAZM AR E K MOW R EY CL OUD LA SE TER LLP

1230 Peachtree Street, Suite 3600

NOTICE: This message (including any attachments) from Kazmarek Mowrey Cloud Laseter LLP may constitute an attorney-client communication and may contain
information that is PRIVILEGED and CONFIDENTIAL and/or ATTORNEY WORK PRODUCT. If you are not an intended recipient, you are hereby notified that any
dissemination of this message is strictly prohibited. If you have received this message in error, please do not read, copy or forward this message. Please
permanently delete all copies and any attachments and notify the sender immediately via e-mail or by phone (404-333-0748).

Georgia Department of Natural Resources
Environmental Protection Division

2 Martin Luther King Jr., Drive, Suite 1152 East Tower, Atlanta, Georgia 30334
Judson H. Turner, Director

(404) 656-4713

January 29, 2016

Via U.S. Mail and Electronic Mail
Colonel Jon J. Chytka
District Commander
Mobile District, U.S. Army Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

Re: Apalachicola-Chattahoochee-Flint River Basin
Water Control Manual and Draft Environmental Impact Statement (October 2015)
COMMENTS OF THE STATE OF GEORGIA

Dear Colonel Chytka:

In response to the Federal Register Notice of October 2, 2015 (80 Fed. Reg. 59,741), the State of

Georgia submits the following comments regarding the P-N- <hco >ehfi e\ @d]_d[[hi 'u>ehfiv( RWj[h

>edjheb HWdkWb 'uR>Hv( WdZ ?hW\j @dl_hedc[djWb DcfWYj NjWj[c[dj 'u?@DNv(+ _dYbkZ_d] j^[ RWj[h

Supply Storage Assessment Report attached in Volume III as Appendix B 'j^[ uRNN<Mv(, for the

Apalachicola-Chattahoochee-Flint River Basin 'u<>A =Wi_dv(.

I. Introduction

Waters within the ACF Basin are critical to the environmental, economic, and social well-being of

the citizens of the State of Georgia. The ACF Basin encompasses 20,000 square miles. Approximately

74% of the drainage area of the ACF Basin is in Georgia (15% is in Alabama, and 11% is in Florida), and

the ACF Basin covers 50 counties in Georgia (eight in Florida and ten in Alabama). Approximately 72%

e\ j^[ =Wi_dxi fefkbWj_ed h[i_Z[i _n Georgia. O^[ NjWj[ e\ B[eh]_Wxi [Yedec_Y ekjfkj [nY[[Zi $3//

billion, with metro Atlanta accounting for $270 billion of that amount.
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The main stems of the Apalachicola, Chattahoochee, and Flint Rivers house 16 projects (five

federal and 11 non-federal). Uses for the rivers and impoundments within the ACF Basin include water

supply, hydropower generation, recreation, flood control, agriculture, and environmental amenities and

protection, among others. Water supply is a particularly critical function of the rivers and impoundments

within the ACF Basin. The population of metro Atlanta (nearly 5.5 million) derives approximately 73%

of its water supply from Lake Lanier and the Chattahoochee River. The population of Gwinnett County

(approximately 860,000) relies entirely on withdrawals from Lake Lanier. Counties that rely on Lake

Lanier for water supply comprise the majority of the population for the Atlanta Metropolitan Statistical

Area 'uHN<v( which, according to the U.S. Census Bureau, is the ninth largest MSA by population in

the United States. From 2000 to 2010, the Atlanta MSA grew by 24%, a growth rate exceeded by only

jme ej^[h HN<xi _d j^[ Pd_j[Z NjWj[i-

Because the ACF Basin is critical to Georgia, commenting throughout the WCM update process

has also been critical to Georgia. On January 14, 2013, Georgia submitted comments on the Corps

Scoping Memorandum for the Draft EIS for the ACF Basin. Letter from Judson Turner, Director,

Georgia Environmental Protection Division, to Tetra-Tech, Inc., regarding State of Georgiaxs comments

on the ACF WCM scoping (Jan. 14, 2013) 'uB[eh]_W NYef_d] >ecc[dji,v Exhibit A). As the Georgia

NYef_d] >ecc[dji cWZ[ Yb[Wh+ _d WZZ_j_ed je [lWbkWj_ed e\ B[eh]_Wxi mWj[h ikffbo h[gk[ij 'j^[d Wd

estimated 408 mgd from the Chattahoochee River and 297 mgd by direct withdrawal from Lake Lanier),

the Draft EIS must fully and completely evaluate the economic, environmental, and social impacts of

failing to supply those requested amounts, as well as the economic, environmental, and social impacts of

the alternatives that Georgia will be forced to implement if the requested amounts are not available.

At about the same time, on January 11, 2013, the State of Georgia submitted an updated water

supply request, providing its estimate of water supply needs from the ACF Basin. Letter from Nathan

COMMENT OF THE STATE OF GEORGIA
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Deal, Governor, State of Georgia, to Jo-Ellen Darcy, Assistant Secretary of the Army for Civil Works,

h[]WhZ_d] NjWj[ e\ B[eh]_Wxi Water Supply Request (Jan. 11, 2013) 'j^[ u1/02 M[gk[ij+v Exhibit B). It

is the 2013 Request upon which the Corps based its analysis in the DEIS, although for the reasons stated

below, the 2013 Request has been updated by a December 4, 2015 request. Letter from Judson Turner,

Director, Georgia Environmental Protection Division, to Col. Jon Chytka, District Commander, Mobile

District, U.S. Army Corps of Engineers, regarding State of Georgiaxs Water Supply Request (Dec. 4,

2015) 'j^[ u1/04 M[gk[ij+v Exhibit C).

In February 2014, the Corps asked Georgia for further information on water supply alternatives,

fWhj_YkbWhbo j^ei[ c[Wikh[i _Z[dj_\_[Z Xo j^[ Bel[hdehxi RWj[h >edj_d][dYo OWia AehY[- In response to

this request, on May 30, 2014, Georgia provided the Corps with an analysis of the extent of potential

alternatives to increased withdrawals from Lake Lanier. Letter from Judson Turner, Director, Georgia

Environmental Protection Division, to Col. Jon Chytka, District Commander, Mobile District, U.S. Army

Corps of Engineers, providing additional information on 2013 Request (May 30, 2014) 'j^[ uB[eh]_W

<bj[hdWj_l[i <dWboi_i+v Exhibit D). As that analysis made clear, Lake Lanier is by far the most cost-

effective and environmentally protective alternative for the supply of water to those metro governments

located around and in proximity to it.

In 2015, after submitting the Georgia Alternatives Analysis, the State received revised population

projections and updated per capita water use figures. As a result, Georgia submitted the 2015 Request to

the Corps. The 2015 Request reduces the request for withdrawals from Lake Lanier to 242 mgd (down

from 297 mgd) and from the Chattahoochee River to 355 to 379 mgd (down from 408 mgd). The effect

of the 2015 Request is discussed below.

The revised estimates were based, in part, on the suYY[ii e\ B[eh]_Wxi mWj[h Yedi[hlWj_ed

initiatives. Recognizing both the critical nature of water supply to the economy of Georgia and the
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limited availability of that resource, the State has implemented one of the most aggressive and effective

water conservation programs in the country. Consequently, per capita water use declined 30 percent

from 2000 to 2015, and total water consumption within the metro Atlanta area declined over 10 percent

despite a 20 percent increase in population. The Final EIS, including the WSSAR, should address and

respond to the 2015 Request as it contains the most recent and best available water use information.

In the sections that follow, Georgia details two areas that the Corps should address in the Final

EIS and WCM. First, Georgia discusses the water supply considerations of the DEIS, including the

WSSAR. As is shown below, the Corps can fully meet the 2015 Request because the impacts of the 2015

Request are nearly identical to those the Corps has deemed acceptable in the Proposed Action Alternative

(Alternative 7H) 'uPAAv(. In doing so, the Corps will be abiding by the mandate of the Eleventh Circuit

decision. See In re MDL-1824 Tri-State Water Rights Litigation, 644 F.3d 1160 (11th Cir. 2011) (per

curiam), cert. denied 133 S. Ct. 25 (2012). Second, the State addresses several areas of the ACF BWi_dxi

proposed water management operations that the Corps should address, including lowering flows at

Peachtree Creek during the winter months, modifying its approach to navigation, addressing winter draw-

down at West Point Lake, re-evaluating Lake Lanier elevation requirements, using updated information

in its Endangered Species analysis, reporting the totality of returns, and properly projecting the effect of

conservation measures.

II. The Corps Should Revise the WCM to Provide for Water Supply in the Full Amount of
6LVYNPHaZ +)*. BLX\LZ[(

A. The Corps has the Legal Authority and Factual Basis to Grant ASS VM 6LVYNPHaZ

2015 Request.

O^[ ?@DN mWi fh[fWh[Z+ _d fWhj+ _d h[ifedi[ je B[eh]_Wxi 1/02 M[gk[ij- Since that Request was

submitted, the H[jhefeb_jWd Iehj^ B[eh]_W RWj[h KbWdd_d] ?_ijh_Yj 'uMetro Districtv(+ Wi fWhj e\ its

regular planning process, has updated its water supply projections based on 2015 population and

Responses to ACF238 – Georgia Environmental Protection Division
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employment forecasts and recent water use data. In light of these updated numbers, over the weeks and

months leading up to the DEIS, the State and Metro District provided information and data to the Corps

indicating that the 2013 Request was outdated and would be updated with new, and substantially reduced,

demand figures. On December 4, 2015, Georgia submitted the 2015 Request, updating the 2013 Request,

extending the planning horizon through the year 2050, and reducing the projected water supply demands.

The 2015 Request reduces the requested amount of water from Lake Lanier from 297 mgd to 242

mgd, and from the Chattahoochee River from 408 mgd to between 355 and 379 mgd. The withdrawals

from the River are authorized pursuant to the River and Harbor Act of 1946, Pub. L. No. 79-525 (RHA),

thus no contracts with the Corps will be necessary. The Corps has determined that withdrawals from the

Lake will occur pursuant to allocations made under the Water Supply Act of 1958, 43 U.S.C. § 390b

'uRN<v(- Of the total 242 mgd requested from the Lake, however, the Corps is only required to allocate

218.7 mgd to new contracts (208.7 mgd under the WSA and 10 mgd for Gwinnett County under the 1956

Act, Pub. L. No. 84-841). The remaining 23.3 mgd will be provided under the existing relocation

contracts for the City of Gainesville and City of Buford.1

The Corps has both the legal authority and the factual basis to issue a WCM that provides for

withdrawals fully meeting the 2015 Request. There are several reasons for this conclusion. First, the

Corps has the legal authority to grant the 2015 Request. The question of whether water supply is an

authorized purpose of the Buford Project has been litigated and decided. In its 2011 order, the Eleventh

>_hYk_j ijWj[Z j^Wj uUjV^[ bWd]kW][ e\ j^[ MC< Yb[Whbo _dZ_YWj[i j^Wj mWj[h ikffbo mWi Wd Wkj^eh_p[Z

fkhfei[ e\ j^[ =k\ehZ Khe`[Yj-v Tri-State Water Rights Litigation, 644 F.3d at 1192. The court further

1 O^[ >_jo e\ =k\ehZxi h[beYWj_ed YedjhWYj _i \eh 1 c]Z- O^[ >_jo e\ BW_d[il_bb[xi h[beYWj_ed fhel_Z[i \eh kf je u7+///+///

]Wbbedi e\ mWj[h f[h ZWo \hec =k\ehZ ?Wc WdZ M[i[hle_hv m^_Y^ ^Wi X[[d ^_ijeh_YWbbo _dj[hfh[j[Z je c[Wd W d[j m_j^ZhWmWb e\

8 mgd. As provided for in a Supplement to the Relocation Contract, upon execution of a new storage contract, this 8 mgd net
withdrawal will become 21.3 mgd.

A

Responses to ACF238 – Georgia Environmental Protection Division

A. USACE evaluated the updated water demand projections and updated the water supply options analysis in the

final EIS.
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YedYbkZ[Z uj^Wj mWj[h ikffbo mWi Wd Wkj^eh_p[Z fkhfei[ e\ j^[ MC< WdZ j^Wj j^[ MC< Wkj^eh_p[Z j^[

>ehfi je WbbeYWj[ ijehW][ _d GWa[ GWd_[h \eh mWj[h ikffbo ijehW][-v Id. In that same opinion, the Court

ordered the Corps to reconsiZ[h _ji Z[d_Wb e\ B[eh]_Wxi j^[d-Ykhh[dj 1/// mWj[h ikffbo h[gk[ij 'j^[ u1///

M[gk[ijv( WdZ fhel_Z[ W j_c[bo h[ifedi[-

Dd h[ifedi[ je j^[ @b[l[dj^ >_hYk_jxi cWdZWj[+ j^[ >ehfi fh[fWh[Z W c[cehWdZkc ekjb_d_d] _ji

Wkj^eh_jo je ]hWdj B[eh]_Wxi 1/// M[gk[ij. See Memorandum from Earl Stockdale, Chief Counsel, U.S.

Army Corps of Engineers, for the Chief of Engineers regarding Authority to Provide for Municipal and

Industrial Water Supply from the Buford Dam/Lake Lanier Project, Georgia (June 25, 2012) 'uNjeYadale

III,v Exhibit E). NjeYaZWb[ DDD YedYbkZ[Z j^Wj uj^[ >ehfi ^Wi j^[ b[]Wb Wkj^eh_jo kdZ[h j^[ h[b[lWdj

ijWjkj[i je WYYecceZWj[ B[eh]_Wxi h[gk[ij-v Id. at 5. The Corps determined it has this authority

because:

[I]f the Corps were to change its operations of the ACF system to accommodate
B[eh]_Wxi U1/// M[gk[ijV+ j^[ Y^Wd][i mekbZ dej X[ cW`eh+ WdZ j^[o mekbZ dej
result in serious effects to project purposes systemwide. In fact, the system would
be operated in the manner that Congress expected, to achieve all authorized
purposes, and the overall hydropower benefits afforded by those operations would
exceed the benefits that Congress anticipated when it authorized the ACF plan of
development more than 65 years ago.

Id. at 42.

Second, the water supply quantities in the 2015 Request are well within the bounds of the analysis

already undertaken by the Corps in the DEIS. The PAA in the DEIS provides a total of 633 mgd of

water, including 185 mgd from Lake Lanier, 40 mgd from a potential Glades Reservoir, and 408 mgd

from the Chattahoochee River. DEIS at 6-193, 6-194. Other options considered by the Corps used

water withdrawal quantities both higher and lower than those specified in the PAA. Thus, the 2015

Request fits within the range of options considered by the Corps in the DEIS, as shown in the table

below:

COMMENT OF THE STATE OF GEORGIA
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Low Value
Considered By

Corps

High Value
Considered By

Corps

PAA (Option 7H) Georgia 2015
Request

Lake Lanier
Withdrawals

20 mgd
(Options B and C*)

297 mgd
(Options D, F, and
G)

225 mgd** 242 mgd

Chattahoochee
River
Withdrawals

277 mgd
(Options A and B)

408 mgd
(Options C,D,E,F,G,
and H)

408 mgd 355-379 mgd

From DEIS Table 5.1-2 at 5-8, and 2015 Request.
* Plus withdrawals of 40 mgd from a potential Glades Reservoir
** Including a withdrawal of 40 mgd from a potential Glades Reservoir

Third, as detailed below in Section II.B, given the volumes specified in the 2015 Request,

granting the entire 2015 Request produces nearly identical effects on ACF Basin operations as those

accepted by the Corps in the PAA. See Memorandum from Wei Zeng, Ph.D., Manager, Hydrology Unit,

Georgia Environmental Protection Division, to Judson Turner, Director, Georgia Environmental

Protection Division, regarding O[Y^d_YWb @lWbkWj_ed e\ B[eh]_Wxi 1/04 PfZWj[ RWj[h Nkffbo M[gk[ij

and Comments on the Army Corps of Engineers Apalachicola-Chattahoochee-Flint (ACF) River Basin

Water Control Manual Draft Environmental Impact Statement (Jan. 29, 1/05( 'uT[d] H[cehWdZkc+

Exhibit F). For example, the PAA modeled impacts with total withdrawals (Lake Lanier and

Chattahoochee River) at 633 mgd and determined that the PAA created no consequences that would

foreclose its selection. 2 Although the lake-versus-river distribution of the withdrawals under the 2015

Request is somewhat different than that specified under the PAA, the total withdrawal amounts under the

2015 Request is actually 12 mgd less than the withdrawal evaluated in the DEIS under the PAA. This is

all the ceh[ jhk[ _\ j^[ >ehfix WdWboi_i addresses other water management issues identified herein. Put

another way, because the Corps determined a total withdrawal of 633 mgd in the PAA would not have

2 In addition to impacts considered in the DEIS, there is virtually no impact on flow at Columbus under 2015 Request
modelling. See Zeng Memorandum at 8.
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unacceptable adverse effects, the Corps should be able to determine that it can iWj_i\o j^[ NjWj[xi 1/04

Request for less water.

B. The Corps has No Rational Basis to Grant the PAA Instead of the 2015 Request.

The Corps chose the PAA, including a total of 225 mgd from upstream of Buford Dam (185 mgd

from Lake Lanier and 40 mgd from Glades), over the other alternatives evaluated in the DEIS. Because

the PAA and the 2015 Request are strikingly similar and produce strikingly similar impacts, there is no

rational basis for the Corps to agree to the PAA but not the 2015 Request. The 2015 Request and the

PAA present comparably in terms of the total withdrawal amount sought, total returns projected, total

consumptive use, and even distribution of the withdrawal, return and consumptive uses. See Zeng

Memorandum at 3, Table 3. With respect to the area upstream of Buford Dam, the PAA allows for a net

withdrawal of 134 mgd (225 mgd gross withdrawal and 91 mgd return rate). The 2015 Request contains

a net withdrawal from the Lake of 137.4 mgd (242 mgd gross withdrawal and 104.6 mgd return rate). Id.

The delta between what the Corps has approved in the PAA upstream of Buford Dam and the 2015

Request is a mere 3.4 mgd net and 17 mgd gross withdrawal. Because the small amount of additional

water from upstream of Buford Dam in the 2015 Request does not negatively affect any project purposes

or create any additional environmental impacts, the Corps must grant the entirety of the 2015 Request.

In order to evaluate the impacts of the 2015 Request, the State compared the 2015 Request to the

PAA in two different scenarios, both focusing on different record drought data. In the first, the State

compared the PAA to the 2015 Request using relevant 2011 withdrawal ZWjW 'j^[ u1/00 >ecfWh_iedv(

instead of the withdrawal data relied on in the DEIS+ h[\[hh_d] je [WY^ Wi K<<x WdZ NY[dWh_e >+

respectively. Zeng Memorandum at 4-5. The epicenter of the 2011 drought was the lower portion of the

ACF Basin and resulted in the highest agricultural water use on record. In the second scenario, the State

compared the PAA to the 2015 Request using the same withdrawal data as the Corps relied upon in the

B

Responses to ACF238 – Georgia Environmental Protection Division

B. USACE evaluated the updated water demand projections and updated the water supply options analysis in the

final EIS.
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DEIS, including 2007 municipal and industrial (M&I) withdrawal data 'j^[ u1//6 >ecfWh_iedv(+

referring to each as PAA and Scenario D, respectively. Zeng Memorandum at 5. The 2007 drought had

the greatest effects in the upper basin and resulted in one of the highest M&I water uses on record.

Under the 2011 and 2007 Comparisons t both potential worst-case drought years in separate parts

of the Basin t j^[ Z_\\[h[dY[ X[jm[[d j^[ K<<x WdZ K<< ed ed[ i_Z[ WdZ NY[dWh_ei > WdZ ? ed j^[ ej^[h

is virtually negligible, and, in some cases, Scenarios C and D produce impacts more beneficial than the

PAAx or PAA. See Zeng Memorandum at 6-11. This general statement holds true across eight different

parameters: (1) average reservoir elevations; (2) minimal reservoir elevations; (3) reservoir elevation

duration curves; (4) power generation; (5) recreational impacts; (6) Columbus flow; (7) state line flow;

and (8) navigation. Id. Because the difference in impacts between the PAA and the 2015 Request is

virtually negligible under both scenarios for eight separate ACF Basin parameters, there is no rational

basis for granting the PAA instead of the 2015 Request.

C. Allocation of 40 mgd Presently Assigned to the Glades Reservoir Should Remain
in Lake Lanier.

The PAA provides that a yet-to-be-constructed or even permitted Glades Reservoir will fulfill part

of the NjWj[xi 2013 Request. Given the revised 2050 needs projections contained in the 2015 Request, it

is clear that Glades Reservoir is no longer part of any strategy to meet the water supply needs of the State

through 2050.3 As explained above, because the Corps can grant the entirety of the 2015 Request,

including 242 mgd from the Lake, the Corps should not consider water sources outside of the Lake.

3 CWZ j^[ NjWj[xi mWj[h ikffbo needs remained at the 2013 Request level (297 from Lake Lanier or something close to that
amount)+ BbWZ[i cWo ^Wl[ h[cW_d[Z fWhj e\ j^[ h[]_edxi bed] j[hc mWj[h ikffbo ijhWj[]o- >edl[hi[bo+ ^WZ CWbb >ekdjoxi, the
pending Section 404 permit applicant, population projection through 2050 not decreased as drastically as contained in the new
J\\_Y[ e\ KbWdd_d] WdZ =kZ][jxi fhe`[Yj_edi+ j^[h[ cWo ^Wl[ h[cW_d[Z iec[ WZZ_j_edWb water supply need for Hall County
from Glades Reservoir. Given those two facts, however, the State can say unequivocally that Glades no longer remains part of
j^[ h[]_edxi 1/4/ mWj[h ikffbo strategy.

Responses to ACF238 – Georgia Environmental Protection Division
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Because a water-supply Glades is not needed through 2050, the Corps must not assign 40 mgd of the

NjWj[xi mWj[h ikffbo h[gk[ij je BbWZ[i _dij[WZ e\ j^[ GWa[. As demonstrated by Georgia EPD hydrologic

modeling, the impacts from allocating 40 mgd from Glades compared to an additional 40 mgd from the

Lake are virtually identical (i.e., the impacts of allocating 242 mgd from the Lake are nearly identical to

the impacts the Corps has already evaluated and accepted in the PAA). See Zeng Memorandum at 6-11.

The Corps concurs. In the DEIS, Alternatives 7D and 7E both provide for 297 mgd of withdrawals above

Buford Dam. The only difference is that in Alternative 7D, all 297 mgd come from Lake Lanier, while

Alternative 7E provides 257 mgd from Lake Lanier and 40 mgd from Glades. The DEIS explains that

j^[i[ Wbj[hdWj_l[i Wh[ u[ii[dj_Wbbo j^[ iWc[-v ?hW\j @DN Wj 4-26. Based on this alone, the Corps should

provide for all 242 mgd to come directly from Lake Lanier.

If, however, the Corps needs an additional reason not to allocate water to Glades, the State asserts

that Glades will not be constructed and operated for water supply during the current 2015 Request

horizon because it is no longer needed for this purpose. The State is aware of the request from the

Savannah District asking Hall County, the current Glades Section 404 permit applicant, to address its

current population demand projection in light of the new population numbers. See Letter from Richard

Morgan, Senior Project Manager, Savannah District, U.S. Army Corps of Engineers, to Richard Mecum,

Chairman, Hall County Board of Commissioners, requesting updated Hall County population projection

(Dec. 21, 2015) (Exhibit G). While the State will be working with Hall County on a revised certification

of need, the old certification of need provided by EPD Director Jud Turner on April 9, 2013 is outdated

and has been rescinded. Letter from Judson Turner, Director, Georgia Environmental Protection

Division, to David Lekson, Chief, Regulatory Division, Savannah District, U.S. Army Corps of

Engineers, rescinding prior certification of need (Jan. 22, 2016) (Exhibit H).

C

Responses to ACF238 – Georgia Environmental Protection Division

C. USACE evaluated the additional water demand projections and updated the water supply options analysis.

Glades Reservoir is no longer being considered as a water supply reservoir given the decertification of the water

supply need by the State of Georgia. The final EIS includes the state’s 2015 water supply request. USACE

evaluated taking 242 mgd directly from Lake Lanier: 20 mgd under the existing relocation contracts and 222 mgd

under the 1958 Water Supply Act.
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B_l[d CWbb >ekdjoxi Z[Yh[Wi[Z fefkbWj_ed WdZ Yehh[ifedZ_d] h[ZkY[Z mWj[h ikffbo d[[Z+ j^[

NjWj[ mWi WXb[ je WYYekdj \eh Wbb e\ CWbb >ekdjoxi fhe`[Yj[Z mWj[h ikffbo d[[Z j^hek]^ 1/4/ _d j^[ 1/04

Request. Given that the Corps can and should meet all of the 2015 Request, there is no outstanding water

that would need to come from Glades instead of Lake Lanier. These two points lead to the same

inevitable conclusion: there is no need for a water supply Glades through 2050.

If a reservoir in the anticipated Glades location is constructed at all during the current 2050

planning horizon, it will be redesigned4 and will operate pursuant to a revised Section 404 permit to

provide additional basin storage. This additional storage will be used to support downstream needs

during times of low flow and drought.5

Because a water-supply Glades will not exist, j^[ >ehfix WbbeYWj_ed e\ 3/ c]Z \hec BbWZ[i is

unrealistic WdZ mekbZ i[hl[ je WhX_jhWh_bo h[ZkY[ j^[ NjWj[xi h[gk[ij[Z mWj[h ikffbo WbbeYWj_ed Xo j^_i

amount. The Corps is required to evaluat[ edbo uh[WiedWXb[ Wbj[hdWj_l[iv (40 C.F.R. § 1502.14(a)) and

Glades, as contemplated in the Glades DEIS and the DEIS, is no longer reasonable or even viable. Thus,

the Corps cannot use any amount of water from Glades to calculate an allowable allocation of water

supply from Lake Lanier. Put another way, the Corps must grant the entirety of the 2015 Request of 242

mgd from the Lake without allocating any of that amount to a reservoir that will not be permitted,

constructed or operated for water supply. See also$ 6& /O>EC@=? 0DPD> .MMSH v. Skinner, 903 F.2d 1533,

1541 (11th Cir. 1990) 'uYedi_Z[hWj_ed d[[Z X[ ]_l[d edbo je h[WiedWXb[+ ded-if[YkbWj_l[ Wbj[hdWj_l[i-v(;

4 These revised purposes need to be evaluated based od Ykhh[dj ^oZhebe]o+ Xkj j^[ NjWj[xi YedY[fj _dYbkZ[i ijehW][ Zkh_d] ^_]^

flow times for dispersal downstream during low flow conditions to provide a myriad of benefits, namely support for Lake
Lanier and its multiple purposes, including possible downstream environmental flows.

5 The state recognizes that a facility of the nature described above has not yet been permitted in Georgia and for that type of
facility to be permitted in Georgia, extensive work will have to occur pursuant to the revised Partnership Agreement between
the State, the Corps, and its federal partners to establish the permitting protocol and parameters to study and, ultimately if
justified, permit such a facility.
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Utahns for Better Transp. P& ;&8& 1@JSN IA 9L=HMJ&, 305 F.3d 1152, 1172 (10th Cir. 2002) 'uOe X[ W

reasonable alternative, it must be non-if[YkbWj_l[-v(.

D. The Corps Must Correct its Approach To The Calculation of Wastewater
Returns.

As discussed above, the Final EIS should analyze whether the Corps can grant the entirety of

B[eh]_Wxi 1/04 M[gk[ij- <i fWhj e\ j^Wj WdWboi_i+ j^[ >ehfi ckij ki[ j^[ X[ij WlW_bWXb[ WdZ Ykhh[dj ZWjW+6

including the most recent and accurate data related to wastewater return projections. On January 25,

2016, the Metro District released current wastewater return projections stating that 98.96 mgd will be

returned to the Lake by the Metro District entities. Memorandum from Katherine Zitsch, Director, Metro

District, to Judson Turner, Director, Georgia Environmental Protection Division, regarding Projected

Future Treated Wastewater Returns for the Chattahoochee River and Lake Lanier System (Jan. 25, 2016)

at 6, Table 3 (Exhibit I). EPD projects that another 5.6 mgd will be returned by the upper counties.

Zeng Memorandum at 2. The Corps, therefore, i^ekbZ ki[ j^[ H[jhe ?_ijh_Yj WdZ @K?xi wastewater

return projections in its Final EIS, as both represent the most accurate data on returns.

O^[ >ehfix c[j^eZ e\ YWbYkbWj_d] h[jkhd \bemi _d j^[ ?@DN _i misdirected. In the 2013 Request,

Georgia provided the volume of treated wastewater that the State estimated would be returned to Lake

Lanier. The Corps rejected that value and instead developed its own methodology to calculate returns.

O^[ \kdZWc[djWb [hheh _d j^[ >ehfix c[j^eZebe]o is that the Corps looked to historical facility utilization

rates (namely 58%) and assumed that utilization will remain constant. This is not a reasonable

assumption. Rather, standard industry practice dictates that flows are often initially less than the

permitted capacity. This results from the fact that municipalities design their facilities looking five, ten,

6 See, e.g. Strahan v. Linnon+ 856 A- Nkff- 470+ 5/3 '?- HWii- 0886( 'j^[ I@K< Z[Y_i_ed cWa_d] fheY[ii uckij X[ XWi[Z ed

Ykhh[dj ZWjW-v(; Nw. Ecosystem All. v. Rey, 380 F. Supp. 2d 1175, 1195 (W.D. Wash. 2005) 'uM[bo_d] ed ekjZWj[Z ZWjW eh dej

acknowledging the limitations in a methodebe]o Wh[ ]hekdZi \eh i[jj_d] Wi_Z[ Wd @DN-v(-

ACF238
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or even more years into the future. When a new treatment facility is opened, the initial flows may only

be a fraction of its design capacity. <i j^[ fefkbWj_ed _d j^[ \WY_b_joxi i[hl_Y[ Wh[W ]hemi+ j^[ \bemi

coming into the treatment facility necessarily increase. By the end of the design period, flows being

jh[Wj[Z m_bb X[]_d je WffheWY^ j^[ jh[Wjc[dj \WY_b_joxi f[hc_jj[Z YWfWY_jy. As this occurs, planning and

construction begins for new or expanded facilities. O^[ >ehfix Wiikcfj_ed j^Wj kj_b_pWj_ed m_bb h[cW_d

constant at 58% over the course of facility operations contradicts general wastewater treatment facility

engineering.

The Corps then compounds this error by using projected return flows as a basis for calculating

f[hc_ii_Xb[ m_j^ZhWmWbi- Nf[Y_\_YWbbo+ j^[ >ehfi ijWj[Z+ u<ZZ_d] d[j m_j^ZhWmWbi e\ 023 c]Z 'W d[j

withdrawal that can be accommodated while satisfying other withdrawals) and returns of 91 mgd (the

expected return in 2040) results in a figure of 225 mgd in gross withdrawal that can be supported by

iec[ YecX_dWj_ed e\ GWa[ GWd_[h WdZ BbWZ[i M[i[hle_h-v DEIS at 5-7. O^_i c[j^eZ e\ uXWYa_d] _djev

permitted water supply withdrawals by adding an artificial return should not form the rationale for

iec[j^_d] Wi [ii[dj_Wb Wi W h[]_edxi mWj[h ikffbo \kjkh[- <]W_d+ j^[ >ehfi ckij ki[ j^[ Yehh[Yj WdWboi_i

'ikY^ Wi j^[ H[jhe ?_ijh_Yjxi 99 mgd, WdZ j^[ kff[h Yekdj_[ix 4-5 c]d return flows) in evaluating return

flows, and not use inaccurate return flow projections to back into allowable withdrawals.

E. The Corps Failed to Fully Assess the Social, Environmental, and Economic
4MMLJ[Z VM 5HPSPUN [V =LL[ 6LVYNPHaZ GH[LY C\WWS` Needs.

<i dej[Z _d j^[ B[eh]_W NYef_d] >ecc[dji+ W \W_bkh[ je \kbbo c[[j B[eh]_Wxi mWj[h ikffbo d[[Zi

from Lake Lanier will have substantial adverse consequences within the State, and for that reason the

Corps is legally obligated to evaluate the full economic, social, and environmental consequences of

\W_b_d] je c[[j B[eh]_Wxi mWj[h ikffbo h[gk[ij- Such consequences and costs include loss of jobs,

D

Responses to ACF238 – Georgia Environmental Protection Division

D. USACE validated the wastewater return rates provided by the State of Georgia. The validated return rates were

used to determine impacts and the proposed action.
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industry, and limitations on economic growth, on the one hand, and the economic and environmental

costs associated with procuring alternative water supplies, on the other.

In the Georgia Alternatives Analysis, the State analyzed a number of alternatives that were

theoretically conceivable as sources of water supply, and using the most recent economic data, concluded

j^Wj uGWa[ GWd_[h _i Xo \Wh j^[ ceij Yeij-effective and environmentally protective alternative for the

ikffbo e\ mWj[h je j^ei[ c[jhe ]el[hdc[dji beYWj[Z WhekdZ WdZ Zemdijh[Wc e\ _j-v Memorandum from

Wei Zeng, Hydrology Unity, to Judson Turner, Director Regarding Response to Corps Request for

Additional Information (May 30, 2014), attached to Georgia Alternatives Analysis. Despite this well-

reasoned conclusion, the PAA does not grant Georgia the entirety of its 2013 Request from the Lake.

The Corps should include the conclusions from and reasoning of the Georgia Alternatives

Analysis in the Final EIS, and then either propose a Water Control Manual for Lake Lanier that fully

satisfies the 2015 Request or, if that request is not granted in its entirety, fully and completely assess the

collective costs of refusing to do so.

F. The Corps Must Abide by the Eleventh Circuit Mandate to Determine How
=\JO VM 6LVYNPHaZ GH[LY C\WWS` BLX\LZ[ 8[ Can Grant.

<i i^emd WXel[+ j^[ NjWj[ X[b_[l[i j^[ >ehfi ckij Yehh[Yj i[l[hWb Wif[Yji e\ j^[ >ehfix mWj[h

supply analysis. Reconsideration along these lines is required by the Eleventh Circuit. Dd _ji uM[cWdZ

DdijhkYj_edi je j^[ >ehfi+v j^[ @b[l[dj^ >_hYk_j ijWj[Z9

<i fWhj e\ j^[ \_dWb+ Z[\_d_j_l[ ijWj[c[dj e\ j^[ >ehfix mWj[h ikffbo WdWboi_i+ _\ j^[ W][dYo
ultimately concludes that it does not have the authority to grant the Georgia request, it
nevertheless should indicate the scope of the authority it thinks it does have, under the
RHA, the WSA, and the 1956 Act. This way, the parties will have some further
instruction, based on sophisticated analysis, of what the Corps believes to be the
limitations on its power.

Tri-State Water Rights Litigation, 644 F.3d at 1201. The DEIS asserts j^Wj _j YWd uiWj_i\o W ikXijWdj_Wb

E

Responses to ACF238 – Georgia Environmental Protection Division

E. USACE followed current planning and policy guidance and methodology when considering and evaluating water

supply reallocations from a multipurpose reservoir.
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fehj_edv t but not the entirety t e\ B[eh]_Wxi 1/02 M[gk[ij- DEIS at 5-25, 6-193. Since the Corps does

dej u]hWdj j^[ B[eh]_W h[gk[ij+v the Eleventh Circuit requires that the Corps must indicate based on

usophisticated analysis,v j^[ Wcekdj e\ B[eh]_Wxi h[gk[ij j^Wj _j YWd ]hWdj- Tri-State Water Rights

Litigation, 644 F.3d at 1201.

The DEIS does not follow j^[ @b[l[dj^ >_hYk_jxi _dijhkYj_edi- Without providing any analysis

Z[jW_b_d] j^[ >ehfix f[hY[_l[Z XekdZi e\ _ji Wkj^eh_jo+ j^[ ?@DN ijWj[i j^Wj _j YWddej ]hWdj j^[ 1/02

Request (combined withdrawals of 705 mgd), but can accommodate withdrawals of 633 mgd as detailed

in the PAA. Because the Corps does not explain at which point between 633 mgd and 705 mgd it

encounj[hi ub_c_jWj_edi ed _ji fem[h,v the DEIS is inconsistent with the Eleventh Circuit instructions.

The need to provide this incremental analysis is unnecessary if the Corps grants the entirety of the

2015 Request. If, however, the Corps does not grant the entirety of the 2015 Request, the Corps should

provide the @b[l[dj^ >_hYk_jxi required analysis explaining exactly how many millions of gallons per

day, per location, the Corps can allow before it encoudj[hi ub_c_jWj_edi ed _ji fem[h+v and further explain

exactly what environmental, hydrologic, or other factors trigger those limitations.

G. The Corps Should Defer to the State on Crediting Return Flows.

The DEIS treats all contributed flows (whether return flows from a wastewater treatment plant or

made inflows from a reservoir) in the same manner as all other Lake inflows. Georgia believes that this

manner of accounting for return flows is bad policy and an intrusion on its state water rights.

Subject to an allocation by the State, entities that contribute flows to a federal project should

receive full credit for the flow, such that withdrawals of such volumes are not debited against the

Yedjh_Xkjehxi ijehW][ WYYekdj- Oh[Wj_d] Yedjh_Xkj[Z flows in this manner not only has no adverse effect

on the overall project, but also reflects sound policy in that a refusal to treat contributed flows in this

manner significantly lessens the incentive for entities to build storage projects, construct water

F

Responses to ACF238 – Georgia Environmental Protection Division

F. The Water Supply Act of 1958 is a discretionary authority. In the Master WCM update, USACE committed to

examining the state’s request. The purpose was not to determine the limits of its water supply authority at Lake

Lanier.
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reclamation facilities, and otherwise engage in environmentally sound water management practices.

Return flows to reservoirs increase the yield of the reservoir by reducing the net withdrawals. As a result,

return flows keep reservoir levels higher and mitigate the impact of water supply withdrawals. Return

flows to reservoirs are a form of wWj[h h[ki[ j^Wj B[eh]_Wxi ijWj[-wide water plan favors. The Corps

cannot expect billions of dollars to be spent developing infrastructure to generate these return flows if the

Corps declines to credit them to the storage account of the entity responsible for the return of that

wastewater (or the made inflow as the case may be), and instead simply transfers the benefits they

provide to other users.

In addition, j^[ >ehfxi jh[Wjc[dj e\ h[jkhd \bemi _d j^[ ?@DN _i Wd _djhki_ed ed j^[ NjWj[xs right to

allocate water. The Corps has long acknowledged that while federal projects provide storage space for

water, it is the states that allocate the rights to the water. Georgia has a rule discussing this specific issue

and acknowledging the balance between state and federal rights:

When a user has contracted for the right to utilize storage space within a reservoir that is
owned or operated by an agency of the federal government, the Director shall retain
authority to allocate any State water rights subject to regulation under O.C.G.A §12-5-31,
including the right to withdraw State waters from the project as well as the right to
impound made inflow to the reservoir. When the Director allocates to a specific user
made inflows to a reservoir, pursuant to the permitting authority and procedure provided
by O.C.G.A. §12-5-31, that user will have the right to impound such flows in the storage
space for which it has contracted, to the extent storage space is available.

Ga. Comp. R & Regs. 361-3-6-.07(16).

The State has previously exercised this authority by allocating return flows to Allatoona Lake,

located in the Alabama-Coosa-Tallapoosa Basin, to the Cobb County-Marietta Water Authority.7 The

State plans to make a similar allocation at Lake Lanier once a storage contract or contracts are executed.

7 See Georgia EPD Permit No. 008-1491-05 (Modified November 7, 2014).

G

Responses to ACF238 – Georgia Environmental Protection Division

G. USACE continues to recognize the state’s right to allocate water rights. Storage in a USACE reservoir, however,

requires application of federal law, regulations, policy, and practice. USACE’s practice is to consider all return

flows as basin inflow. Any change to that practice should occur at the national level and is currently under

consideration by the Assistant Secretary of the Army for Civil Works.
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The best way for the Corps to abide by the state versus federal balance is for the Corps to include

in the Final EIS an acknowledgement of the Georgia rule and propose a return flow policy that credits

Yedjh_Xkj[Z \bemi u_d m^Wj[l[h cWdd[h ikY^ \bemi Wh[ ^WdZb[Z kdZ[h ijWj[ bWm-v To provide otherwise

would be Wd _djhki_ed ed B[eh]_Wxi iel[h[_]d h_]^ts.

We understand that the Corps is considering a national rulemaking on this topic and thus, at a

minimum, the Corps should retain flexibility in any final language regarding return flow credits until

such time as a final federal rulemaking becomes effective.

H. The Corps Should Provide its Storage Accounting Methodology and Draft
Contracts to the State for Comment.

To effectively operate the ACF Basin t and specifically Lake Lanier t the Corps must establish a

storage accounting methodology that tracks multiple water storage accounts. =[YWki[ j^[ >ehfix Y^ei[d

storage accounting methodology is a critical factor in basin operations, the Corps must provide this

methodology to Georgia so the State can evaluate it and make informed comments. This common-sense

request aligns with Corps policy: t^[ >ehfi _i h[gk_h[Z je u_Z[dj_\o Wdo c[j^eZebe]_[i ki[Z WdZ UV cWa[

explicit reference by footnote to the scientific and other sources relied upon for conclusions in the

ijWj[c[dj-v 3/ >-A-M- q 04/1-13- >ekhji ^Wl[ Yedj_dkWbbo ^[bZ uj^Wj Wdo ikffehj_d] ZWjW eh ijkZ_[i

[nfh[iibo h[b_[Z kfed _d Wd @DN ckij X[ wWlW_bWXb[ WdZ WYY[ii_Xb[x je j^[ fkXb_Y-v State of Cal. v. Block,

690 F.2d 753, 764-65 (9th Cir. 1982). Thus, the Corps must provide the storage accounting methodology

and the resources it relied on to reach the methodology.

In addition, as required by the Eleventh Circuit, one of the purposes of the DEIS is to address

B[eh]_Wxi request for storage in Lake Lanier to be used for water supply. For direct Lake storage

withdrawals (as opposed to releases made from the Lake to the River for water supply), the State assumes

H

Responses to ACF238 – Georgia Environmental Protection Division

H. The administrative record for the ACF EIS will include the storage accounting tool. The storage accounting

process will be defined before USACE enters into any potential water storage contracts.
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that this agreement will be memorialized in a contract. The State is left merely guessing, however, as to

the contractual terms and provisions because the Corps did not propose draft contracts in the DEIS.

The State requests that the Corps rectify these omissions in the DEIS by providing both the

storage accounting methodology and proposed draft contracts in the Final EIS. Once the Corps has done

so, the State expressly reserves the right to comment on the chosen methodology and proposed contracts.

III. Water Management Changes

In addition to hydrologic modeling of the 2015 Request, Georgia also modeled the effects of a

number of other water management changes the Corps should make in operating the ACF system. The

results of that water management modeling show that those changes did not significantly adversely

impact any authorized purposes while at the same time enhancing the Corpsx ability to fulfill the water

supply purpose.

A. The Corps Could Operate Buford Dam for a Flow Target of 550 cfs at Peachtree
Creek During Winter Months.

To ensure adequate flows to meet water quality standards downstream of wastewater treatment

plant discharges in the metropolitan Atlanta area, the Corps historically operated Buford Dam to provide

a minimum flow of 750 cfs at Peachtree Creek throughout the year. The PAA, however, proposes an

adjustment in the Peachtree Creek Flow Target to 650 cfs for the cooler winter months of November

through April; 750 cfs from May through October. As explained below, (1) reducing the flow target to

550 cfs during the winter months could provide significant benefits to the ACF Basin and these benefits

YWd X[ eXjW_d[Z '1( m_j^ekj WZl[hi[ [\\[Yji ed mWj[h gkWb_jo WdZ '2( m_j^_d j^[ iYef[ e\ j^[ >ehfix

operating authority.

Responses to ACF238 – Georgia Environmental Protection Division
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1. A 550 cfs Flow Target Has Significant Benefits to the ACF Basin.

Reducing the flow target to 550 cfs during the winter months could provide a significant benefit

to Lake Lanier storage. A 550 cfs reduced flow target will provide storage benefits in Lake Lanier that

are the equivalent of 1.4 feet of elevation higher than the PAA in the most severe drought (2007-2009)

(equivalent to 44,000 acre-feet of storage), and 0.6 to 0.9 feet higher in Lake elevation throughout a

history of relatively dry years. Zeng Memorandum at 12-13. Those higher Lake levels then provide

system benefits to the entire Basin. In a drought year, when basin inflow is lower than average and

competing needs in the basin stretch limited resources, maintaining storage in Lake Lanier, the most

upstream storage reservoir, preserves maximum operational flexibility to meet all authorized purposes

and reduces the amount of time t by five months t that the Basin is in drought operations. Zeng

Memorandum at 13; see also Letter from F. Allen Barnes, Director, Georgia Environmental Protection

Division, to Col. Steven Roemhildt, District Engineer, Mobile District, U.S. Army Corps of Engineers,

regarding reduced flows at Peachtree Creek (Nov. 7, 2011) (u=Whd[i 1/00 G[jj[h+v Exhibit J).

2. Operating to a Winter Flow Target of 550 cfs Will Not Produce Adverse
Water Quality Effects.

Georgia analyzed the effect on water quality of reducing the flow target at Peachtree Creek to

550 cfs during the November through April timeframe. Reducing winter flows to 550 cfs does not

adversely affect dissolved oxygen (DO) levels, the parameter that has long been tracked as a key

indicator of conditions in the upper Chattahoochee River. Zeng Memorandum at 13; Barnes 2011 Letter

at Attachment B to Attachment B. Other water quality parameters are either maintained at these lower

winter flows or are or will be addressed by current or planned Georgia Environmental Protection

Division regulatory programs to assure that all designated uses are achieved and maintained. Zeng

I

Responses to ACF238 – Georgia Environmental Protection Division

I. USACE conducted an environmental assessment in 2008 and concluded that reducing the minimum flow

requirement at Peachtree Creek to 650 cfs from November through April would not have significant adverse

effects on water quality. Therefore, the minimum flow considered in this EIS will be 650 cfs.
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Memorandum at 14. As a result, there are no water quality impacts that would require flows higher than

550 cfs during the winter months.

3. Operating to a Winter Flow Target of 550 cfs PZ GP[OPU [OL 2VYWZa

Operating Authority and Does Not Violate State Law.

The Corps has previously asserted that the authorizing legislation for the Buford Dam project

requires releases sufficient to meet a water quality flow target of 650 cfs at Atlanta. Georgia believes that

the Corps is misreading the authorizing documents.

In concluding that there exists a water quality minimum flow of 650 cfs, the Corps has cited

language from a report prepared by General Newman, Division Engineer for the South Atlantic Division,

'j^[ uI[mcWd M[fehjv). DEIS at 2-76. In paragraph 80 of the Newman Report, General Newman

described the total estimated water needs for the Atlanta area as of 1946. He stated,

In order to meet the estimated present needs of the city, and to prevent damage to fish,
riparian owners, and other interests by complete shutdown of the Buford plan during the
daily and week-end off-peak periods, varying flows up to a maximum of 600 second-feet
should be released from Buford so as to insure at all times a flow at Atlanta not less than
650 second-feet.

Report of Gen. James B. Newman, Jr., Division Engineer, reprinted in H.R. Doc. No. 80-300, at ¶ 80

(June 6, 1947) (Exhibit K) (emphasis added).

The uneeds and other interestsv of the area at the time included 70 cfs for domestic and industrial

purposes and 415 cfs for condensing water for the Georgia Power Atkinson steam plant. Thus, as the

sentence makes clear, the value of 650 cfs was not a target for water quality flow, but the total flow

designed to accommodate the sum of all interests, including water quality among other issues.

Focusing, therefore, on the total flow at Atlanta, releases sufficient to meet combined water

supply withdrawals and 550 cfs water quality flows will more than meet the 650 cfs threshold specified

by General Newman. For example, even under the minimum release of the 2015 Request for water
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supply (549 cfs), releasing sufficient quantities to meet that amount plus a water quality flow of 550 cfs

would result in a total flow of 1099 cfs, far in excess of the 650 cfs threshold contemplated in the

Newman Report.

To the extent the Corps believes that Georgia law prevents it from operating to 550 cfs, that belief

is misplaced. The DEIS states that the Staj[ ^Wi uestablished a minimum flow standard of 750 cfs

Zemdijh[Wc e\ <jbWdjWxi mWj[h ikffbo _djWa[ WdZ `kij kfijh[Wc e\ K[WY^jh[[ >h[[a-v ?@DN Wj 2-219. It is

important to note that the 750 cfs value is not and mWi d[l[h W uijWdZWhZ.v It merely set a flow above

m^_Y^ j^[ Yh_j[h_W \eh j^[ Z[i_]dWj[Z ki[ e\ u\_i^_d]v ckij X[ c[j- 750 cfs was used historically for

i[jj_d] mWij[ beWZ WbbeYWj_edi WdZ i_c_bWh fkhfei[i+ Wa_d je j^[ NjWj[xi ki[ e\ 6L0/ lWbk[i \eh kdh[]ulated

streams. As water quality in the Chattahoochee River improved over the decades, the 750 cfs language

was no longer needed. Thus, after proper notice and comment, in August 2015, the State amended Rule

391-3-6-.03(14), the rule containing the reference to 750 cfs, to delete any reference to 750 cfs.

Accordingly, no reference to a 750 cfs flow exists in Georgia rules and the Corps should not cite to that

value in evaluating operation of the ACF system.

For this reason, the Corps can operate Buford Dam to provide for water quality flows, net of

water supply withdrawals, of 550 cfs at Peachtree Creek during the months of November through April

(with 750 cfs during the rest of the year). There are no water quality or legal impediments to reduced-

flow operations on this basis, and there will be considerable benefits to Lake Lanier storage by doing so

which will benefit all authorized purposes.

B. The Corps Should Establish a Process for Determining When Navigation is
Appropriate.

As part of its evaluation of the DEIS, Georgia studied and modeled the Corpsx operation of the

ACF system with regard to navigation. That evaluation shows that PAA navigation operations are more
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detrimental to other authorized purposes than need be, and are extremely detrimental to the ACF system.

See Zeng Memorandum at 17-19. As a result, the Corps should consider other operational means to meet

the navigation purpose.

EPD modeled two scenarios: (1) the PAA and (2) the PAA No Navigation. For the latter, EPD

ki[Z j^[ >ehfix K<< ceZ[b WdZ made only one change t it turned navigation operations off. The

comparison between the PAA and the PAA No Navigation reveals a number of adverse impacts. First,

navigation operations substantially increase the number of days when the ACF system is under drought

operation by 33%. Second, over the 73 year period of simulation, PAA navigation operations force the

system into Extreme Drought Operations (EDO) on 61 days as opposed to zero days of EDO under the

PAA No Navigation. Third, in typical drought years, PAA navigation operations prompt drought

operations earlier and make them last longer; in typical non-drought years, navigation operations trigger

drought operations. Zeng Memorandum at 17-19.

Because of these extreme results, Georgia believes the Corps should re-evaluate its PAA

navigation operations. Among other things, the Corps should consider (1) establishing an inflow forecast

mechanism that allows the Corps to trigger navigation operations only when system conditions warrant

the navigation release; and (2) implementing navigation operations only where there is an express

demand for navigation. To that end, Georgia would like the opportunity to work with the Corps to

develop a navigation plan containing such appropriate navigation procedures.

C. Flood Control Management at West Point Lake Should be Conducted More
Beneficially.

As part of its evaluation of the DEIS, Georgia addressed how the Corps conducts its West Point

Reservoir flood control operations. Georgia understands the Corpsx concern regarding flood risk

management. Results of @K?xi ceZ[bb_d] indicate that the Corps could operate West Point Reservoir in

J

Responses to ACF238 – Georgia Environmental Protection Division

J. Drought operations are intended to help the system recover during dry periods and are shown to have an

appreciably positive effect in the modeling. This triggered operation allows continued support of the authorized

project purpose during anticipated or actual drought conditions. The level of support for project purposes such

as navigation and hydropower will be curtailed. Navigation is an authorized project purpose and requires use of

storage to support it when local flow is insufficient. Since the NAA does not include an active release rule to

support navigation, it is anticipated that the reservoir levels will be lower under the PAA, which includes an

active release rule to support navigation during the January–May season.

All comments, including those regarding navigation, were considered for the final EIS. The navigation plan in the

final EIS reflects stakeholder input. The periodic navigation concept was considered as an operation measure in

section 4.1.2.6.2 of the EIS. The measure was eliminated from detailed evaluation as explained in EIS section

4.1.2.4.1.
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a manner which would accomplish both improved flood risk management and minimize actions that

would lower reservoir elevations unnecessarily. Among the issues Georgia identified are: (1) the

drawdown occurs in what would otherwise be the period used for refill of the reservoir and (2) the need

to refill the reservoir after drawdown is in direct competition with the need for higher releases for

Sturgeon Spawning Season (March through May). Zeng Memorandum at 14-15.

Georgia requests that the Corps modify the West Point Water Control Manual to incorporate

flexible flood storage management practices at the West Point project, based on better real-time and

probability-based forecast information, and do the same wherever else such practices provide real water

resource benefits without compromising the federal flood risk management purpose.8

D. The Corps Improperly Eliminated The Possibility of Changes in Lake Lanier
Elevation.

For decades, many Basin interests have encouraged the Corps to raise the elevation of Lake

Lanier at full pool, however the DEIS eliminated this option at first screening without any analysis. The

Corpsx stated reasoni \eh j^_i Z[Y_i_ed m[h[ j^Wj _j mekbZ dej Yedi_Z[h '0( umanagement measures that

suggest the use of flood storage for purposes other than flood storagev and (2) uc[Wikh[i j^Wj mekbZ

fej[dj_Wbbo Y^Wd][ j^[ [n_ij_d] ^[WZ b_c_jiv of an ACF Basin project. DEIS at 4-7, 4-8. The DEIS,

however, presents no data or analysis suggesting that raising the pool elevation would adversely impact

flood risk management or affect structural integrity.

Despite acknowledging that the Corps has the authority to allocate flood storage to other

fkhfei[i+ j^[ ?@DN Z_ic_ii[i hW_i_d] j^[ GWa[ feeb ijWj_d] j^Wj j^[ >ehfi u_i dej [n[hY_i_d] j^Wj

Z_iYh[j_edWho Wkj^eh_jo Wi fWhj e\ j^_i HWij[h HWdkWb kfZWj[-v ?@DN Wj 3-7. Without further explanation,

8 Appropriate modification by the Corps of reservoir operation in the Columbus, Georgia and middle Chattahoochee River
region would also help mitigate water quality concerns that arise in extremely low flow periods.

K

Responses to ACF238 – Georgia Environmental Protection Division

K. West Point reservoir refill is designed to occur from mid-February through the end of May. USACE balances the

flood operation and refill during the wettest 2 months of the year, February and March. Refill is completed using

the spring precipitation in the months of April and May. There are years when spring precipitation is insufficient

to completely refill the reservoir, and refill must be delayed until the summer. During extreme dry winter and

spring periods, the reservoir might not completely refill to elevation of 635 ft msl. The reservoir drawdown

occurs in the fall period, from November through mid-December. Hydrologically, that fall period is contained

within the driest time of the year. Typically, the greatest amount of downstream flow augmentation occurs

during the fall period. USACE concludes that the project is properly designed to refill and drawdown the

reservoir during the appropriate periods of the hydrologic year. USACE developed a provision in the current

revised interim operating plan that enables storing of flows to occur while supporting the sturgeon spawning

season. That provision remains in the updated WCM where storing a portion of basin inflow supports the refill of

the reservoir.

ACF238

ACF EIS for Master Water Control Manual Updates C-1168



COMMENT OF THE STATE OF GEORGIA
Page 24 of 31

this logic appears circular: the Corps has the authority but cannot exercise it because the Corps has

determined it cannot. The State requests that the Corps revisit this decision and consider whether, in light

of a WCM update nearly 60 years in the making, it can and should use its authority at this time to raise

the Lanier pool.

O^[ ?@DN ijWj[i j^Wj uUYV^Wd][i je j^[ [n_ij_d] ^[WZ UWj =k\ehZ ?WcV could increase the risk to

j^[ ijhkYjkhWb _dj[]h_jo e\ j^[ U?Wc-Vv ?@DN Wj 3-8 (emphasis added). It is also possible that raising the

GWa[ Xo jme \[[j uYekbZ dejv W\\[Yj j^[ ijhkYjkhWb _dj[]h_jo- O^[ >ehfi Ze[i dej adem X[YWki[ it did not

conduct any study regarding whether a change in the elevation of Lake Lanier at full pool would pose any

increased risk to the structural integrity of the project. Because it did no analysis, the Corps has no basis

for eliminating that action as a possible alternative.

Instead of eliminating at first screen the option of raising Lake Lanier elevation at full pool, the

Corps should WdWbop[ j^_i efj_ed je Z[j[hc_d[ m^[j^[h+ _d \WYj+ _j mekbZ _cfWYj j^[ >ehfix \beeZ Yedjheb

operations eh =k\ehZ ?Wcxi ijhkYjkhWb _dj[]h_jo. Georgia suggests that raising the Lake elevation would

b_a[bo ^Wl[ W fei_j_l[ [\\[Yj ed d[Whbo Wbb e\ j^[ >ehfix itated objectives for updating the Master WCM.9

Because of this and because of the strong ACF Basin support for raising the elevation of Lake Lanier, the

State requests that the Corps raise the elevation of Lake Lanier at full pool as part of its water

management plan.

9 Those objectives are to: (1) define action zones on a scientific basis that eliminate a disproportionate impact on reservoirs
and address current system needs; (2) develop and implement a basinwide Corps reservoir drought operation plan; (3) reduce
or eliminate the chance of prematurely returning to drought operations and reducing flows downstream from Jim Woodruff
Dam below 5,000 cfs; (4) reduce or eliminate the adverse effect of system operations on federally listed threatened and
endangered species; (5) improve system performance to achieve congressionally authorized project purposes; and (6) increase
the reliability of navigation on the ACF system. DEIS at 4-3.

L

Responses to ACF238 – Georgia Environmental Protection Division

L. As stated in the EIS:

“Management measures that suggest use of flood storage for purposes other than flood storage (e.g.,

WM52 and FRM5) were not considered. Thus the management measure to raise Lake Lanier 2 ft to a

conservation pool elevation of 1,073 ft was eliminated from consideration. As described in Appendix D,

USACE’s authority to consider raising the pool at Lake Lanier would reduce the available flood storage

and require a reallocation of that storage to some other purpose. USACE is not exercising that

discretionary authority as part of this Master Manual update.”
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E. The Corpsa Analysis Regarding Endangered Species is Flawed.

The Corps has not used the most updated and accurate information in connection with its

assessment of the effects of various alternatives on endangered species. In addition, the performance

measures used by the Corps are inappropriate.10 For example, the Corps used a metric for effects on

mussels based on the number of days of flow between 5,000 cfs and 10,000 cfs. Using the U.S. Fish &

R_bZb_\[ N[hl_Y[ 'uPNARNv( criteria indicating appropriate conditions for fat threeridge mussels and

bathymetric data from the Corps, Georgia analyzed potential habitat for the mussels in the Apalachicola

River. The results indicate that the area of fat threeridge mussel habitat does not increase with higher

flows. In fact, evidence indicates that the maximum amount of habitat seems to correspond to flows

much lower than 5,000 cfs. Zeng Memorandum at 19-20; Memorandum from Wei Zeng, Hydrology

Unity, to Judson Turner, Director, Regarding alternative operations in the ACF Basin (Jan. 11, 2013) at

5-6, attached to Georgia Scoping Comments. In addition, USFWS has conducted a more recent

unpublished study indicating large amount of mussel habitat and the existence of large populations of fat

threeridge mussels, estimated at between five and six million, several times the mussel population upon

which its listing as an endangered species was made, with habitats under a low flow of 5,000 cfs. Put

another way, the latest study identifying both a large amount of habitat and a large population of mussels

does not point to any gains associated with flows above 5,000 cfs. Zeng Memorandum at 19-20. Based

on this data, there is no rationale for the Corps to use flows greater than 5,000 cfs as a performance

10 On January 14, 2013, Georgia provided the Corps with a set of suggested modeled operational changes in system
management, referenced as the uGeorgia Contemplation,v along with modeling results on a range of a performance measures.
B[eh]_Wxi ceZ[b_d] Zemonstrated that performance measures for meeting all authorized purposes, the including biological
needs of endangered species in the Apalachicola River, can be met under the operation set in Georgia Contemplation. In
addition, the Georgia Contemplation results in better performance regarding desired flows in the Columbus, Georgia area of
the Chattahoochee River. See Georgia Scoping Comments and attachments.

M

Responses to ACF238 – Georgia Environmental Protection Division

M. Section 6.4.4.3.2 of the EIS has been updated to include the most recent data collected on fat threeridge

mussels and comments received from USFWS. The biological opinion and discussion of the Endangered Species

Act consultation are provided in appendix J of the final EIS.
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measure for endangered mussels. The Corps should use up-to-date and scientifically valid information in

its evaluation of the effects of the 2015 Request on endangered species.

F. The 2015 Request Will Not Have a Material Impact on the Production of
Hydropower.

As part of its evaluation of the DEIS, Georgia undertook a study of the effect of the 2015 Request

on hydropower production. The 2015 Request will have only minimal impact on hydropower production.

Zeng Memorandum at 7. For example, even assuming the 2015 Request water supply demand, the

reduction at Lake Lanier in power generation 35 years from today is essentially no different than under

j^[ K<<+ WdZ j^[ Z_\\[h[dY[ mekbZ X[ ib_]^j[h _d j^[ o[Whi X[\eh[ B[eh]_Wxi mWj[h Z[cWdZ h[WY^[s 621

mgd. A similar result is shown in relation to the total amount of energy production by all the federal

reservoirs in the ACF Basin where the difference between the 2015 Request compared to the PAA is very

small.

G. The Corps Erroneously Calculates Returns on a Reach-by-Reach Basis.

The DEIS indicates that the Corps evaluates returns to the Chattahoochee River on a reach-by-

reach basis. DEIS at 5-5 to 5-8. Water supply operation in the metropolitan Atlanta area is a complex

process. Most of the withdrawals within the metro district take place in Lake Lanier and in the

Chattahoochee River between Buford Dam and the confluence with Peachtree Creek. The majority of the

return flow, however, takes place between Peachtree Creek and the USGS Whitesburg gage. This makes

comparing withdrawals and returns in any one metro-Atlanta reach unwise. Thus, the State suggests that

the Corps report the totality of returns so the public and decision-makers can accurately evaluate return

rates to the ACF Basin. The Corps should report the withdrawal as the sum of withdrawal across the

Buford, Norcross, Morgan Falls, and Atlanta reaches, and the return as the sum of discharged amounts

across the Buford, Norcross, Morgan Falls, Atlanta, and Whitesburg reaches.

N

O

Responses to ACF238 – Georgia Environmental Protection Division

N. USACE evaluated Georgia’s additional water demand projection information, updated the water supply options

analysis, and assessed the impacts to hydropower and other resources in the final EIS.

O. The historic and projected water use data used in the modeling effort have been included in the final EIS.
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H. The Corps Incorrectly Projected the Effect of Future Conservation Measures.

After correctly noting that Georgia has successfully implemented numerous effective water

conservation measures, and that water conservation is the cornerstone of the c[jhe Wh[Wxi mWj[h ikffbo

fbWd+ j^[ >ehfi ijWj[i+ uDd 1/00 f[h YWf_jW mWj[h ki[ \eh j^[ c[jhe Wh[W mWi 037 ]fYZ ']Wbbedi f[h YWf_jW

per day). EPD projects water use will decrease to an average of 135 gpcd by 2040. It is unlikely that

WZZ_j_edWb Yedi[hlWj_ed c[Wikh[i mekbZ h[ikbj _d W i_]d_\_YWdj h[ZkYj_ed _d B[eh]_Wxi 1/3/ d[[Z-v DEIS

at 5-3 to 5-4.

This erroneous conclusion is a specific example of why it is necessary when carrying out its

assessment of alternatives that the Corps use the 2015 Request. As shown by the Metro District, not only

is a reduction in the 135 gpcd figure possible, it has already occurred. In fact, present per capita water

consumption averages 108 gpcd across the Metro District. This is twenty percent lower than the 135

gpcd used by the Corps to define peak efficiency in 2040. Future per capita water consumption in 2050

is projected to decrease even further:

Water conservation and efficiency measures adopted by the Metro Water District and the
State of Georgia have dramatically decreased water demands within the Metro Water
District. In fact, per capita water demand use has declined by over 30 percent since 2000.
Similarly, total water withdrawals have decreased by over 10 percent, despite a 20-
f[hY[dj _dYh[Wi[ _d jejWb fefkbWj_ed- s O^[ [\\_Y_[dYo c[Wikh[i fkj _d fbWY[ Wh[ [nf[Yj[Z
to drive per capita water use lower into the future.

Memorandum from Katherine Zitsch, Director, Metro District to Judson Turner, Director, Georgia

Environmental Protection Division, Regarding projected future water supply demand for the

Chattahoochee River and Lake Lanier System (Dec. 2, 2015) at 5, attached to 2015 Request. The effect

of these reduced water demand projections was incorporated into the Georgia 2015 Request and these

projections confirm that the Corps should use the 2015 Request in the ACF Final EIS.

P

Responses to ACF238 – Georgia Environmental Protection Division

P. USACE has evaluated the updated water demand projections and updated the water supply options analysis in

the final EIS, including the revised conservation measure assumptions.
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I. Georgia Wildlife Management Comments

Georgiaxi R_bZb_\[ Resources Division previously submitted comments in November 2008 and

January 2013 during WCM development, and also has provided comments to the USFWS in May 2011

and May and June 2015, under the Fish and Wildlife Coordination Act, 16 U.S.C. § 661 et seq. These

Yecc[dji ZeYkc[dj j^[ NjWj[xi \_i^[h_[i eX`[Yj_l[i \eh j^[ <>A ioij[c+ ef[hWj_edWb _cfWYji ed \_i^[h_[i

resources in the basin, and operating procedures to mitigate impacts and support fisheries resources.

Those comments are included by reference.

IV. Aspects of the DEIS Require Corrections or Clarifications.

In addition to the above discussion, the DEIS contains a number of factual errors or ambiguities

that the State requests the Corps address in the FEIS. Some of these are briefly itemized below:

a. Section 2.6.1.5.3 Mead Westvaco: The DEIS states that Mead Westvaco has a permit to withdraw

27.6 mgd from Walter F. George, but does not say who the permitting authority is. The DEIS

should include the permitting authority.

b. Section 2.6.1.5.5 Farley Nuclear Power Plant: The DEIS states that Southern Nuclear defines

2,000 cfs and 74.5 ft at Jim Woodruff as minimum conditions for operation. The Corps should

use observed data to determine that these flows historically have been unnecessary, given the

percent of time when flow has been lower than 2,000 cfs.

c. Page 4-13, Figure 4.1-5: The caption is not consistent with title of the figure. The revised action

zones shown in figure should be of Level 1 action zones, rather than Revised Level 1 action

zones.

d. Section 4.1.2.2.2.2 Revised Level 1 action zones: There appears to be insufficient information

justifying the selection of Revised Level 1 action zones as opposed to Level 1 action zones. For

example, Georgia is unaware of any quantitative work determining that the Revised Level 1

action zones yields better results in comparison to Level 1 action zones. If such work exists, the

Corps should include a figure showing these results.

Q

R

S

T

Responses to ACF238 – Georgia Environmental Protection Division

Q. USACE updated the EIS as appropriate. The statement regarding a withdrawal permit for the Mead Westvaco

(now named WestRock) was in error. The state of Alabama does not have a water withdrawal permit program.

Water use by WestRock is reported to the Alabama Office of Water Resources.

R. Section 2.6.1.5.5 of the EIS lists the flow and elevation need identified by the water user. The water user is a

stakeholder within the basin and provided this criterion during the 2007–2008 drought period. Maintaining the

flow and elevation is not an operational requirement (or an authorized project purpose). This information is

included as supplemental data related to major municipal and industrial water users in the basin. Section 6.1.1.2

of the EIS provides descriptions and charts on flow duration for George Andrews Lock and Dam, which is

representative of flow at the Farley Nuclear Power Plant intake.

S. The caption has been revised in the final EIS as appropriate.

T. The level 1 action zones use the strict proportional sizing of action zones 1 and 2 during the summer period at

each project based on the size of the project’s contributing watershed. This approach to sizing the action zones

led to a narrowing of zones 1, 2, and 3 at Lake Lanier to 0.75, 0.15, and 0.4 ft per zone, respectively, for summer

pool levels, compared to zone-level increments of 3.0, 1.0, and 2.0 ft, respectively, under current operations.

The zones during the summer months were too narrow for full consideration. No additional analysis exists.
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e. Section 4.1.2.3 Drought Operations (Page 4-17) (Lines 7-8(9 uD\ h[Yel[hosWXel[ Ted[ 3-v Dt is

unclear if this is an example of how a drought operation is suspended, or a special case for the

months of February and March. It appears that this is an example explaining how a recovery in

February would trigger the suspension of a drought operation in March. If this is correct, then the

j[nj i^ekbZ iWo u\eh [nWcfb[-v

f. Section 4.1.2.3.2.2 Revised drought operations suspension trigger (Page 4-18): The Corps at

different places in the DEIS used the months of February, March, and April as examples to

explain how suspension of a drought operation is carried out. However, the Corps did not say

that these are examples, which leaves the impression that these are months with a special

suspension mechanism.

g. Section 4.1.2.8.8.4 Revised seasonal flows and Section 4.1.2.8.8.5 Pulse flows: The Corps has

incorrectly considered the state line flows prescribed in Georgia Contemplation.

h. Section 4.2.1.2.3 Navigation (Page 4-45, Lines 7-8(9 uPdZ[h j^_i mWj[hse\ j^[ j_c[-v O^[

percentage of time when a 9-foot or a 7-foot channel is available appears to be an objective,

hWj^[h j^Wd m^Wj uj^_i Wbj[hdWj_l[v is able to achieve. This language should be clarified on how

the percentage numbers have been obtained.

i. Section 4.2.6.1 Description of Water Management Alternative 6: The Corps misstates that the

PTC flow targets in the Alternative are the same as in Alternative 2. According to an earlier table

and description, this Alternative contains PTC flow targets proposed by USFWS (with a 2400+

cfs flow target).

j. Section 4.3.2 Hydroelectric Power Generation: The Corps incorrectly modeled Georgia

Contemplation (Water Management Alternative 5). Even with this mis-modeling, Georgia

Contemplation ranks 3rd in system power, 3rd in Buford power, 2nd in West Point power, and

6th in Walter F. George power. The overall ranking for Georgia Contemplation in power

generation is 3rd. If correct settings were used in the model, it is expected that the amount of

power generation would increase and the rankings in hydropower generation would also increase.

k. Section 2.1.2.3 Water Quality Standards (Page 2-129)(Lines 29-30 and 35-37): The DEIS makes

_dWYYkhWj[ ijWj[c[dji WXekj B[eh]_Wxi WYj_edi h[]WhZ_d] P.S. EK<xi h[Yecc[dZWj_edi \eh

U

V

W

X

Y

Z

Responses to ACF238 – Georgia Environmental Protection Division

U. This sentence has been revised to clarify that this is a special suspension mechanism.

V. The last sentence in section 4.1.2.3.2.2 (lines 11-13) of the EIS has been revised to clarify that this is a special

suspension mechanism.

W. The measures described in sections 4.1.2.8.8.4 and 4.1.2.8.8.5 of the EIS are from a January 11, 2013,

memorandum to Jud Turner from Wei Zeng about alternative operations in the ACF River Basin that was

provided during the scoping period.

X. The percent of time is based on the number of years the channel depth is available for the entire season (Jan-

May) divided by the number years in the simulation. For example the NAA provides the full 7-ft navigation depth

from January through May for 15 of the 73 years in the simulation. This is equivalent to 20.5% (15/73) channel

availability. The 7-ft channel availability number presented in the draft EIS is based on HEC-ResSim modeling

results using flows at the Blountstown node. The model includes a rule to provide minimum flow of 16,200 cfs at

Blountstown from the Jim Woodruff project when the Navigation Season is supported. Model operation for the

downstream target is not always a perfect 16,200 cfs and may be 150 cfs lower. Therefore the channel

availability was based on a flow value of 16,050 cfs at Blountstown. This is equivalent to a 0.08 ft difference in

stage at the Blountstown gage.

Y. The statement has been corrected in the final EIS as suggested.

Z. Water management alternative 5 includes the modified generation schedule at Buford Dam with drought

operations. There was no effort to model the defined Georgia contemplation. As described in sections 4.1 and

4.2 of the EIS, various measures were identified, analyzed, and refined. Measures that passed the initial and

second screening criteria were combined to formulate water management alternatives that fulfill all federally

authorized project purposes.
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numeric nutrient criteria for waterbodies. U.S. EPA requested that each State develop a strategy

for adopting nutrient water quality criteria to protect waters from the adverse effects of nutrient

over-enrichment. Development of nutrient criteria is a highly complex matter because some level

of nutrients are necessary for the health of the aquatic ecosystem, but concentrations that are too

high can cause an imbalance in the natural flora and fauna. Therefore, in order to protect its

dWjkhWb h[iekhY[i+ _j _i _cfehjWdj j^Wj W ijWj[xi Yh_j[h_W dej X[ i[j jee bem eh jee ^_]^- Georgia

developed a plan for adopting nutrient criteria in 2005, subsequently revising the plan in 2008 and

2013. O^[ h[l_i[Z fbWd if[Y_\_[i j^[ NjWj[xi YedY[fjual approach and schedule for development

of nutrient criteria for specific waterbody types, and has been reviewed and agreed to by U.S.

EPA.

l. @n[Ykj_l[ NkccWho+ KW][ 019 Dd Z_iYkii_d] h[l_i[Z Zhek]^j ef[hWj_edi j^[ ?@DN ijWj[i j^Wj uD\

recovery conditions are not achieved in February, drought plan provisions will not be suspended

kdj_b <fh_b+ fhel_Z[Z Yecfei_j[ ijehW][ h[cW_di WXel[ Ted[ 3-v O^[ Yehh[Yj h[\[h[dY[ _i je Ted[

2.

m. Section 2.1.1.1.6.10, Table 2.1-4: The DEIS reports that the yield of the Yahoola Creek Reservoir

(Lake Zwerner) is 25.5 mgd. However, the safe yield of the Yahoola Creek Reservoir is 5.7 mgd.

n. Section 2.1.1.2.5.2 Current Water Use t Georgia - BhekdZmWj[h9 O^[ ?@DN ijWj[i uO^[h[+ j^[

close connection between surface water and the Floridan aquifer cause groundwater withdrawals

to lower surface water levels in droughts, causing the basin to exceed the safe yield for freshwater

mussels (Hook et al. 2005).v Georgia has reviewed the referenced report and no such description

was found.

o. S[Yj_ed 1-4-2-1 M[i[hle_hi9 O^[ ?@DN ijWj[i uNWcfb[i \hec RWbj[h A- B[eh][ GWa[ Wbie l_ebWj[Z

the 15 parts per thousand (ppt) federal standards for total dioxans and furans, with a value of 0.45

ffj-v O^[ i[dj[dY[ _i YedjhWZ_Yjeho Wi j^[ Y_j[Z /-34 ffj would not violate the cited standard.

p. Section 4.2.6.2.4 Fish and Wildlife Conservation: The DEIS states the median fall rate as 0.00

feet per day rather than 0.12. The cited 0.00 feet per day median fall rate appears to be incorrect.

q. Section 6.1.1.2.2.4 Alternative 7A: The DEIS incorrectly references Alt1A when discussing a

600 cfs minimum flow. The correct citation is to Alt7A.

AA

AB

AC

AD

AE

AF

AG

Responses to ACF238 – Georgia Environmental Protection Division

AA. Section 2.1.2.3 of the EIS and the subsequent tables have been updated to reflect the most recent EPA-approved

water quality standards.

AB. The referenced sentence in the Executive Summary and the last sentence in section 4.1.2.3.2.2 (lines 11-13) of

the EIS has been revised to clarify that this is a special suspension mechanism.

AC. The EIS has been updated to reflect the correct safe yield value for Yahoola Creek Reservoir (Lake Zwerner).

AD. The incorrect citation for this statement was inserted into the draft EIS. We conducted an extensive search of

the references for the correct citation for this statement and were unable to find it. Therefore, we have

removed the statement from the final EIS.

AE. The EIS has been updated to address this contradiction.

AF. Section 4.2.6.2.4 of the final EIS has been updated to address this comment.

AG. The correction was made in the final EIS.
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r. N[Yj_ed 5-0-0-1-4-0 Ie <Yj_ed <bj[hdWj_l[9 O^[ ?@DN ijWj[i u?emdijh[Wc e\ j^[ >^WjjW^eeY^[[

gage, basin inflow to the Apalachicola River is essentially uncontrolled. Therefore, flows at the

Chattahoochee gage plus the uncontrolled inflows from downstream tributaries to the

<ffWbWY^_YebW M_l[h Yecfh_i[ l_hjkWbbo Wbb e\ j^[ \h[i^mWj[h _d\bem je j^[ <fWbWY^_YebW =Wo-v

This is incorrect. Freshwater inflow to the Apalachicola Bay is correctly stated as comprising

flows at the Chattahoochee gage, uncontrolled inflows from downstream tributaries to the

Appalachicola River, other streams draining into the Bay, minus any depletions taking place in

the Florida portion of the ACF Basin.

V. Summary and Conclusion

Please give the foregoing comments careful consideration in making necessary revisions to the

ACF WCM and DEIS. As shown above, the Proposed ACF WCM and DEIS should be reworked to

incorporate the water supply demands of the 2015 Request. The 2013 Request has been updated, and

implementation of a Water Control Manual based on the 2013 Request is no longer appropriate. Upon

that correction, the State requests that you consider water management changes as discussed in this letter.

Once so modified and corrected, the Corps should issue the ACF Final EIS and WCM granting the entire

2015 Request.

Do not hesitate to contact me if you have any questions or if I can be a resource for additional

information that would assist you in this process.

Respectfully submitted,

Judson H. Turner
Director
Georgia Environmental Protection Division
On behalf of the State of Georgia

AH

Responses to ACF238 – Georgia Environmental Protection Division

AH. The suggested language correctly defines all freshwater into the Apalachicola Bay. The text from the draft EIS

correctly uses the term “virtually all,” which means almost all. The sentence will read as follows: “Flows at the

Chattahoochee gage plus the uncontrolled inflows from downstream tributaries to the Apalachicola River, minus

any depletions occurring in the Florida portion of the ACF Basin, comprise virtually all of the freshwater inflow to

the Apalachicola Bay. The remaining balance of freshwater inflow to the bay comes from smaller watersheds

that drain directly into the bay.”
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CV^`cR_Uf^

I`3 @fUd`_ Ifc_Vc

<c`^3 LVZ NV_X

9ReV3 @R_fRcj +2& +)*/

GV3 IVTY_ZTR] VgR]fReZ`_ `W =V`cXZRmd +)*. JaUReVU LReVc Hfaa]j GVbfVde R_U T`^^V_ed `_ eYV

6c^j 8`cad `W ;_XZ_VVcd 6aR]RTYZT`]R"8YReeRY``TYVV"<]Z_e #68<$ GZgVc 7RdZ_ LReVc 8`_ec`]

CR_fR] 9cRWe ;_gZc`_^V_eR] ?^aRTe HeReV^V_e

4# 4NTRODUCTION

E_ ETe`SVc +& +)*.& eYV 6c^j 8`cad `W ;_XZ_VVcd C`SZ]V 9ZdecZTe #8`cad$ cV]VRdVU R 9cRWe ;_gZc`_^V_eR]

?^aRTe HeReV^V_e #9;?H$ `_ R_ faUReVU 68< 7RdZ_ LReVc 8`_ec`] CR_fR] #L8C$' IYV 9;?H RUUcVddVd

eh` ^R[`c TReVX`cZVd `W hReVc cVd`fcTVd ^R_RXV^V_e Z_ eYV 68< 7RdZ_3 #*$ ^VVeZ_X =V`cXZRmd ac`[VTeVU

hReVc dfaa]j _VVUd eYc`fXY cVgZdVU `aVcReZ`_d Re BR\V BR_ZVc R_U eYV 8YReeRY``TYVV GZgVc& R_U #+$

cVgZdZ_X eYV ViZdeZ_X GVgZdVU ?_eVcZ^ EaVcReZ`_ F]R_ #G?EF$ e` SVeeVc Wf]WZ]] RfeY`cZkVU afca`dVd `W eYV

WVUVcR] cVdVcg`Zcd Z_ eYV SRdZ_'

IYV 8`cadm Fc`a`dVU 6TeZ`_ 6]eVc_ReZgV #F66$ Z_T`ca`cReVU R hReVc dfaa]j de`cRXV RddVdd^V_e #LHH6$

eYRe ^VVed aRce `W =V`cXZRmd hReVc dfaa]j _VVUd Wc`^ BR\V BR_ZVc R_U R]] `W eYV _VVUd Wc`^ eYV

8YReeRY``TYVV GZgVc' IYV F66 R]d` Z_T`ca`cReVU ^R_j TYR_XVd e` eYV TfccV_e hReVc ^R_RXV^V_e Z_

eYV SRdZ_' IYVdV TYR_XVd T`gVc R hZUV cR_XV `W RdaVTed& Z_T]fUZ_X cVdVcg`Zc cf]V TfcgVd& RTeZ`_ k`_Vd&

aVR\Z_X a`hVc XV_VcReZ`_& Z_decVR^ W]`h eRcXVed& _RgZXReZ`_& V_UR_XVcVU daVTZVd ac`eVTeZ`_& R_U

hZ]U]ZWV T`_dVcgReZ`_'

IYV afca`dV `W eYZd ^V^`cR_Uf^ Zd e` #*$ df^^RcZkV eYV Z^aRTe `W =V`cXZRmd +)*. JaUReVU LReVc

Hfaa]j GVbfVde R_U #+$ T`^^V_e `_ R WVh \Vj eVTY_ZTR] RdaVTed `W eYV 8`cadm ac`a`dVU hReVc

^R_RXV^V_e `aVcReZ`_d'

44# 3EORGIAZS '%&* >PDATED ?ATER <UPPLY ;EQUEST

>PDATED ?ATER <UPPLY 7EEDS

E_ 9VTV^SVc -& +)*.& =V`cXZR dV_e eYV 8`cad R_ faUReV e` eYV @R_fRcj +)*, 68< LReVc Hfaa]j GVbfVde

eYc`fXY R a]R__Z_X Y`cZk`_ `W +).)' =V`cXZR cVgZdVU Zed hReVc dfaa]j _VVUd Wc`^ +20 ^XU Wc`^ BR_ZVc

R_U -)1 ^XU Wc`^ eYV 8YReeRY``TYVV GZgVc U`h_ e` +-+ ^XU Wc`^ BR_ZVc R_U SVehVV_ ,.. R_U ,02

^XU Wc`^ eYV 8YReeRY``TYVV GZgVc' IYV ]`hVcVU _f^SVcd cVW]VTe eYV ]ReVde a`af]ReZ`_ ac`[VTeVU Sj

=V`cXZR EWWZTV `W F]R__Z_X R_U 7fUXVe #CRj +)*.$ R_U eYV ]ReVde aVc TRaZeR hReVc fdV `SdVcgVU Z_

^V^SVc T`f_eZVd `W eYV CVec`a`]ZeR_ D`ceY =V`cXZR LReVc F]R__Z_X 9ZdecZTe #CVec` 9ZdecZTe$' IYV ]ReVde

aVc TRaZeR hReVc fdV _f^SVc Zd ^fTY ]`hVc eYR_ acVgZ`fd]j VdeZ^ReVU& cVW]VTeZ_X eYV SV_VWZTZR] VWWVTe `W

+

T`_dVcgReZ`_ ^VRdfcVd afe Z_ a]RTV Sj eYV CVec` 9ZdecZTe `gVc eYV aRde *, jVRcd R_U Z_ZeZR] VWWVTed `W

Z^a]V^V_eZ_X eYV +)*) =V`cXZR LReVc HeVhRcUdYZa 6Te'

IRS]V * T`_eRZ_d eYV CVec` 9ZdecZTemd ]ReVde ac`[VTeZ`_d `W +).) hReVc dfaa]j _VVUd fadecVR^ `W 7fW`cU

9R^ R_U SVehVV_ 7fW`cU 9R^ R_U eYV FVRTYecVV 8cVV\ T`_W]fV_TV' M`fc ]VeeVc e` eYV 8`cad UReVU

9VTV^SVc -& +)*. Z_T`ca`cReVU eYZd Z_W`c^ReZ`_' ?_deVRU `W dVV\Z_X hReVc dfaa]j Z_ eYV R^`f_e `W +20

^XU UZcVTe]j Wc`^ BR\V BR_ZVc& eYV +)*. JaUReVU LReVc Hfaa]j GVbfVde dVV\d R_ R^`f_e `W +-+ ^XU&

Z_T]fUZ_X +,- ^XU ac`[VTeVU W`c ]`TR] X`gVc_^V_ed hZeYZ_ eYV CVec` 9ZdecZTe #6aaV_UZi 6$ R_U 1 ^XU

ac`[VTeVU W`c 9Rhd`_& Bf^a\Z_& LYZeV& R_U >RSVcdYR^ 8`f_eZVd #6aaV_UZi 7$' IYV +)*. JaUReVU

LReVc Hfaa]j GVbfVde R]d` T`_eRZ_d R cVgZdZ`_ e` eYV hReVc dfaa]j _VVU Wc`^ eYV 8YReeRY``TYVV GZgVc

SVehVV_ 7fW`cU 9R^ R_U eYV FVRTYecVV 8cVV\ T`_W]fV_TV' IYV _Vh ac`[VTeZ`_ afed eYZd _VVU SVehVV_

,.. R_U ,02 ^XU& cReYVc eYR_ -)1 ^XU Rd d`fXYe Sj =V`cXZRmd +)*, LReVc Hfaa]j GVbfVde' IYV cR_XV

cVW]VTed eYV f_TVceRZ_ej dfcc`f_UZ_X 8`SS 8`f_ej"CRcZVeeR LReVc 6feY`cZejmd hReVc dfaa]j `aVcReZ`_ Z_

eYV 68< 7RdZ_ R_U 6]RSR^R"8``dR"IR]]Ra``dR #68I$ GZgVc 7RdZ_'
*

I` ^`UV] eYV ]RcXVde a`ddZS]V Z^aRTe

`W eYV +)*. JaUReVU LReVc Hfaa]j GVbfVde& eYV R_R]jdZd acVdV_eVU Z_ eYZd ^V^` fdVU ,02 ^XU Rd eYV

Xc`dd hZeYUcRhR] Z_ eYV 8YReeRY``TYVV GZgVc SVehVV_ 7fW`cU 9R^ R_U FVRTYecVV 8cVV\ T`_W]fV_TV'

=ABLE &, '%&& AND 9ROJECTED '%*% ?ATER ?ITHDRAWALS
+

GVRTY JadecVR^ `W 7fW`cU 9R^ 7VehVV_ 7fW`cU 9R^ R_U FVRTYecVV

8cVV\

HfS"cVRTY JadecVR^ `W BR_ZVc BR\V BR_ZVc 6e]R_eR

+)** .'2+ **/')- +-0'-1

+).) .'2+ +-+ ,.. l ,02

E_ @R_fRcj +.& +)*/& ;F9 cVTVZgVU eYV CVec` 9ZdecZTemd ]ReVde +).) ac`[VTeZ`_ `_ ecVReVU hRdeVhReVc

cVefc_d e` BR_ZVc R_U eYV 8YReeRY``TYVV GZgVc Wc`^ [fcZdUZTeZ`_d hZeYZ_ eYV CVec` 9ZdecZTe' ?_ RUUZeZ`_&

hV ac`[VTe eYRe R_ RUUZeZ`_R] .'/ ^XU hZ]] SV cVefc_VU Z_ +).) Sj eYV W`fc fadecVR^ T`f_eZVd' .'/ ^XU Zd

TR]Tf]ReVU SRdVU fa`_ R 0)! cVefc_ cReV Wc`^ eYV 1 ^XU RUUZeZ`_R] hZeYUcRhR] Wc`^ BR\V BR_ZVc Sj eYV

W`fc cZaRcZR_ T`f_eZVd fadecVR^ `W BR_ZVc' IYV 0)! cVefc_ cReV Zd UVcZgVU Wc`^ eYV TfccV_e cVefc_ cReV `W

/,! W`c eYVdV W`fc fadecVR^ T`f_eZVd& a]fd RUUZeZ`_R] Z_TcVRdVd Z_ dVhVcVU W]`h eYRe RcV R_eZTZaReVU Rd

eYVdV [fcZdUZTeZ`_d UVgV]`a `gVc eYV a]R__Z_X aVcZ`U' IYZd R_U eYV ac`[VTeVU cVefc_ R^`f_e `W 21'2/

^XU Wc`^ eYV CVec` 9ZdecZTe cVdf]e Z_ R T`^SZ_VU cVefc_ `W *)-'./ ^XU e` BR\V BR_ZVc' IYZd Z_W`c^ReZ`_

Zd dY`h_ Z_ IRS]V +'

*
8`SS 8`f_ej"CRcZVeeR LReVc 6feY`cZej #88CL6$ YRd eh` hReVc dfaa]j Z_eR\Vd& `_V `W hYZTY Zd ]`TReVU R]`_X eYV

8YReeRY``TYVV GZgVc fadecVR^ `W eYV FVRTYecVV 8cVV\ T`_W]fV_TV' IYV `eYVc `_V Zd ]`TReVU Z_ BR\V 6]]Re``_R Z_

eYV 68I GZgVc 7RdZ_' 88CL6md hReVc dfaa]j `aVcReZ`_ UVaV_Ud `_ eYV 8`cadm `aVcReZ`_ R_U hReVc dfaa]j

cVR]]`TReZ`_ Z_ eYV 68I 7RdZ_& hYZTY YRd _`e SVV_ WZ_R]]j cVd`]gVU' IYV cR_XV `W CVec` 6e]R_eR hZeYUcRhR] Z_ eYV

8YReeRY``TYVV GZgVc cVW]VTed eYZd f_TVceRZ_ej'
+
?_ eYV 8`cad F66 ^`UV]& eYVcV Zd R _Vh]j dVaRcReVU cVRTY fadecVR^ `W BR\V BR_ZVc& ScVR\Z_X eYV `cZXZ_R] BR_ZVc

cVRTY Z_e` eh` cVRTYVd' IYV +)*. JaUReVU LReVc Hfaa]j GVbfVde W`]]`hd eYV 8`cadm Raac`RTY Sj ZUV_eZWjZ_X

TfccV_e R_U ac`[VTeVU hReVc fdV Re eYVdV cVRTYVd'
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,

=ABLE ', /URRENT AND 9ROJECTED '%*% ;ETURNS
,

GVRTY JadecVR^ `W 7fW`cU 9R^ 7VehVV_ 7fW`cU 9R^ R_U LYZeVdSfcX

HfS"cVRTY JadecVR^ `W BR_ZVc BR\V BR_ZVc 6e]R_eR LYZeVdSfcX

+)** ,'0+ ,-'/* ,1'00 *10',1

+).) ,'0+ *)-'./ 1*'2- +01'21
-

He`cRXV RTT`f_eZ_X `W ^R_"^RUV cVefc_ W]`hd dY`f]U Z_TV_eZgZkV ^f_ZTZaR]ZeZVd e` Z_Tfc eYV T`ded

Rdd`TZReVU hZeY ecR_da`ce R_U UZdTYRcXV `W YZXY]j ecVReVU hRdeVhReVc e` WVUVcR] cVdVcg`Zcd' ?W eYV 8`cad

Z_TV_eZgZkVd dfTY cVefc_d& eYV a`eV_eZR] W`c YZXYVc eYR_ ac`[VTeVU cVefc_ W]`hd Z_e` BR\V BR_ZVc h`f]U SV

Z_TcVRdVU p d`^VeYZ_X eYV HeReV SV]ZVgVd e` SV d`f_U hReVc a`]ZTj' ?_ eYRe TRdV& eYV Z^aRTed `W hReVc

dfaa]j RTeZ`_d hZ]] SV ]Vdd eYR_ hYRe RcV dY`h_ Z_ eYZd R_R]jdZd'

?_ eYV 9;?H& eYV 8`cad T`_dZUVcVU R _f^SVc `W hReVc dfaa]j R]]`TReZ`_ R]eVc_ReZgVd& R_U UVV^VU

6]eVc_ReZgV 0> Rd eYV ac`a`dVU R]eVc_ReZgV' IYZd R]eVc_ReZgV #ZUV_eZWZVU Rd eYV F66 Z_ eYV 9;?H$ ac`gZUVd

++. ^XU `W hZeYUcRhR] Wc`^ fadecVR^ `W 7fW`cU 9R^ #-) ^XU Wc`^ eYV ac`a`dVU =]RUVd cVdVcg`Zc R_U

*1. ^XU Wc`^ BR\V BR_ZVc$ R_U -)1 ^XU Wc`^ eYV 8YReeRY``TYVV GZgVc SVehVV_ 7fW`cU 9R^ R_U

FVRTYecVV 8cVV\ T`_W]fV_TV' =V`cXZRmd +)*. LReVc Hfaa]j GVbfVde Zd gVcj dZ^Z]Rc e` eYV F66 Z_ eVc^d `W

eYV e`eR] hZeYUcRhR] R^`f_e d`fXYe& e`eR] cVefc_ ac`[VTeVU& e`eR] T`_df^aeZgV fdV& R_U VgV_

UZdecZSfeZ`_ `W eYV hZeYUcRhR]& cVefc_& R_U T`_df^aeZgV fdVd' 6 T`^aRcZd`_ `W =V`cXZRmd +)*. LReVc

Hfaa]j GVbfVde R_U eYV F66 Zd dY`h_ Z_ IRS]V ,'

=ABLE (# '%&* 3EORGIA ?ATER <UPPLY ;EQUEST IN /OMPARISON TO 9--

GZgVc GVRTYVd LZeYUcRhR] DVVUd

R_U Fc`[VTeVU GVefc_d

=V`cXZR +)*. LReVc

Hfaa]j GVbfVde #^XU$

6c^j 8`cad `W

;_XZ_VVcd ETe`SVc

+)*. F66 #^XU$

JadecVR^ `W 7fW`cU

9R^

LZeYUcRhR] +-+ ++.

GVefc_ *)-'/ 2*

8`_df^aeZgV *,0'- *,-

7VehVV_ 7fW`cU 9R^

R_U FVRTYecVV 8cVV\

T`_W]fV_TV

LZeYUcRhR] ,02
.

-)1

GVefc_ 1+ 2-

8`_df^aeZgV +20 ,*-

7VehVV_ FVRTYecVV LZeYUcRhR]

,
Fc`[VTeVU cVefc_ _f^SVcd RcV SRdVU `_ eYV SVde RgRZ]RS]V Z_W`c^ReZ`_ R_U RcV fdVU e` dfaa`ce RTTfcReV

^`UV]Z_X& Sfe RcV _`e Z_eV_UVU e` Z_UZTReV R T`^^Ze^V_e e` daVTZWZT g`]f^Vd `W cVefc_ W]`hd Z_ eYV WfefcV' <fefcV

cVefc_ W]`hd T`f]U SV YZXYVc `c ]`hVc UVaV_UZ_X `_ cV]VgR_e TZcTf^deR_TVd' 9ZWWVcV_TVd SVehVV_ eYV TfccV_e

gR]fVd ]ZdeVU Z_ IRS]V +& hYZTY cVW]VTe +)**cVefc_d& R_U gR]fVd ac`gZUVU Z_ =V`cXZRmd @R_fRcj +)*, LReVc Hfaa]j

GVbfVde cVW]VTe =V`cXZRmd T`_eZ_fVU ac`XcVdd Z_ faUReZ_X Zed hReVc fdV UReR'
-
IYVcV Zd R ,'2, ^XU `W cVefc_ W]`h Wc`^ UZdTYRcXZ_X WRTZ]ZeZVd eYRe YRgV _`e SVV_ Z_T]fUVU Z_ eYV CVec` 9ZdecZTe

ac`[VTeZ`_d' IYZd R^`f_e Zd RUUVU e` eYV ac`[VTeVU +1- ^XU `W cVefc_ W]`h Z_ eYV LYZeVdSfcX cVRTY Z_ ^`UV]Z_X `W

WfefcV hReVc dfaa]j T`_UZeZ`_d'
.
JdZ_X eYV YZXYVc hZeYUcRhR] _f^SVc ,02 ^XU Z_ eYV 8YReeRY``TYVV GZgVc Zd ^`cV T`_dVcgReZgV Z_ VgR]fReZ_X eYV

Z^aRTe `W =V`cXZRmd +)*. LReVc Hfaa]j GVbfVde' IYV Z^aRTe `W fdZ_X ,.. ^XU hZeYUcRhR] Wc`^ eYV

8YReeRY``TYVV GZgVc h`f]U SV ]`hVc eYR_ dY`h_ Z_ eYV W`]]`hZ_X dVTeZ`_'

-

8cVV\ T`_W]fV_TV R_U

LYZeVdSfcX

GVefc_ +02 +2)

8`_df^aeZgV "+02 "+2)

I`eR] #BR_ZVc(JaaVc

8YReeRY``TYVV$

LZeYUcRhR] /+* /,,

GVefc_ -/.'/ -0.

8`_df^aeZgV *..'- *.1

2ORMULATION OF =WO <CENARIOS

I` VgR]fReV eYV Z^aRTe `W eYV ac`[VTeVU hReVc dfaa]j _VVUd& eYV >jUc`]`Xj J_Ze T`_UfTeVU >;8"GVdHZ^

^`UV]Z_X `W eYV 68< 7RdZ_ hReVc cVd`fcTVd ^R_RXV^V_e' IYV ^`UV]Z_X a]ReW`c^ fdVU W`c eYZd R_R]jdZd

Zd eYV 8`cad >;8"GVdHZ^ ^`UV] gVcdZ`_ ,'+'*'++
/
'

<`c S`eY dTV_RcZ`d& eYV SRdV ^`UV] cVW]VTeZ_X SRdZ_"hZUV hReVc ^R_RXV^V_e Zd eYV F66 Z_ eYV 9;?H' IYZd

^`UV] T`_eRZ_d ++. ^XU Wc`^ fadecVR^ `W 7fW`cU 9R^ #-) ^XU Wc`^ R ac`a`dVU =]RUVd cVdVcg`Zc R_U

*1. ^XU Wc`^ BR\V BR_ZVc$ R_U -)1 ^XU Wc`^ eYV 8YReeRY``TYVV GZgVc SVehVV_ 7fW`cU 9R^ R_U

FVRTYecVV 8cVV\ T`_W]fV_TV' <`c eYV WZcde dTV_RcZ` T`^aRcZd`_& hV faUReVU eYV F66 e` cVW]VTe +)**

^f_ZTZaR]& Z_UfdecZR]& RXcZTf]efcR]0& R_U eYVc^R] V]VTecZT hReVc fdV T`_UZeZ`_d Z_ cZgVc cVRTYVd `fedZUV eYV

CVec` 6e]R_eR RcVR #Z'V'& RS`gV BR\V BR_ZVc R_U SV]`h eYV JH=H LYZeVdSfcX XRXV$ #eYV n+)**

8`^aRcZd`_o$' LV TY`dV +)** UReR SVTRfdV hReVc fdV cVdf]eZ_X Wc`^ eYV +)** YjUc`]`XZT T`_UZeZ`_d

YRd UZdeZ_TeZgV TYRcRTeVcZdeZTd T`^aRcVU e` hReVc fdV Z_ +))0& eYV UReR `_ hYZTY eYV 8`cad SRdVU Zed F66

#eYV n+))0 8`^aRcZd`_o$' 7`eY +))0 R_U +)** RcV _`eRS]V Uc`fXYe jVRcd Sfe eYV Uc`fXYed RWWVTeVU

UZWWVcV_e aRced `W eYV 68< 7RdZ_' <`c ViR^a]V& eYV VaZTV_eVc `W +)**md Uc`fXYe T`_UZeZ`_ Zd Z_ eYV ]`hVc

SRdZ_& cVdf]eZ_X Z_ YZXYVc cVT`cUVU RXcZTf]efcR] hReVc fdV' ?_ T`^aRcZd`_& eYV +))0 Uc`fXYe YRU XcVReVc

VWWVTed Z_ eYV _`ceYVc_ aRce `W eYV SRdZ_& cVdf]eZ_X Z_ YZXYVc C"? hReVc fdV'

IYV WZcde dTV_RcZ` hV UZdTfdd Z_T`ca`cReVd +)** hReVc fdV T`_UZeZ`_d Z_ =V`cXZR R_U RgRZ]RS]V +))0

6]RSR^R hReVc fdV Z_ 8`]f^Sfd& LR]eVc <' =V`cXV& =V`cXV 6_UcVhd& R_U @Z^ L``UcfWW cVRTYVd'
1

JdZ_X

eYZd +)** R_U +))0 6]RSR^R UReR& hV TcVReVU eh` cf_d3 eYV F66m #F66 FcZ^V$ R_U HTV_RcZ` 8'2

I` Zd`]ReV eYV VWWVTe `W eYV +)*. JaUReVU LReVc Hfaa]j GVbfVde& hV UZU _`e TYR_XV R_j `eYVc RdaVTed `W

eYV F66 hReVc ^R_RXV^V_e `aVcReZ`_d W`c eYV F66m' IYZd Zd ecfV _`ehZeYdeR_UZ_X =V`cXZRmd T`^^V_ed

/
>;8"GVdHZ^ ^`UV]Z_X a]ReW`c^ gVcdZ`_ ,'+'*'++ hRd cV]VRdVU hZeY eYV <Z_R] ;_gZc`_^V_eR] ?^aRTe HeReV^V_e `W

68I GZgVc 7RdZ_ LReVc 8`_ec`] CR_fR]' ?e Zd eYV ]ReVde gVcdZ`_ `W eYV d`WehRcV eYRe =V`cXZR ;F9 cVTVZgVU Wc`^ eYV

8`cad'
0
6e eYV eZ^V `W =V`cXZRmd @R_fRcj +)*, LReVc Hfaa]j GVbfVde& VdeZ^ReVU +)** RXcZTf]efcR] hReVc fdV hRd _`e

RgRZ]RS]V' IYVcVW`cV& VdeZ^ReVU +))0 RXcZTf]efcR] hReVc fdV hRd fdVU Z_deVRU SVTRfdV +))0 acVdV_eVU eYV ^`de

TcZeZTR] YjUc`]`XZT T`_UZeZ`_d Z_ eYV ^`de cVTV_e YR]W R TV_efcj'
1
6e eYZd eZ^V& =V`cXZR ;F9 U`Vd _`e YRgV +)** 6]RSR^R hReVc fdV UReR& R_U eYVcVW`cV fdVd 6]RSR^R +))0 hReVc

fdV e` cVacVdV_e 6]RSR^R hReVc fdV Z_ R Uc`fXYe jVRc dfTY Rd +)**' 9c`fXYe T`_UZeZ`_d Z_ +))0 hVcV eYV ^`de

dVgVcV Z_ eYV 68< 7RdZ_ R_U 6]RSR^Rmd T`_df^aeZgV fdV Z_ +))0 hRd eYV YZXYVde Z_ eYV acVTVUZ_X *) jVRcd #eYV

aVcZ`U W`c hYZTY =V`cXZR YRd UReR$'
2
I` Rg`ZU T`_WfdZ`_ hZeY =V`cXZRmd +)*, LReVc Hfaa]j GVbfVde& hYZTY T`_eRZ_VU R HTV_RcZ` 6 R_U R HTV_RcZ` 7&

hV TY`dV e` TR]] eYZd _Vh cf_ HTV_RcZ` 8'
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.

`_ TVceRZ_ RdaVTed `W eYV 8`cadm hReVc ^R_RXV^V_e `aVcReZ`_d Z_ eYV W`]]`hZ_X dVTeZ`_d `W eYZd

^V^`cR_Uf^'

LV W`c^f]ReVU HTV_RcZ` 8 e` cVacVdV_e eYV +)*. JaUReVU LReVc Hfaa]j GVbfVde' HTV_RcZ` 8 YRd eYV

dR^V SRdZ_"hZUV hReVc ^R_RXV^V_e `aVcReZ`_d Rd Z_ eYV F66m& Sfe Z_T`ca`cReVd +).) hReVc dfaa]j

_VVUd Rd ac`[VTeVU Sj eYV CVec` 9ZdecZTe W`c eYV T`f_eZVd hZeYZ_ eYV UZdecZTe R_U Sj ;F9 W`c 9Rhd`_&

Bf^a\Z_& LYZeV& R_U >RSVcdYR^ 8`f_eZVd' IYV UVeRZ]d `W ac`[VTeVU +).) hReVc dfaa]j _VVUd TR_ SV

W`f_U Z_ 6aaV_UZi 6' ;F9md ac`[VTeVU RUUZeZ`_R] hReVc _VVUd W`c 9Rhd`_& Bf^a\Z_& LYZeV& R_U

>RSVcdYR^ 8`f_eZVd TR_ SV W`f_U Z_ 6aaV_UZi 7'

IYV >;8"GVdHZ^ ^`UV] T`_eRZ_Z_X eYV F66m R_U HTV_RcZ` 8 Zd ac`gZUVU Z_ 6aaV_UZi 8 `W eYZd

^V^`cR_Uf^' 6 dacVRUdYVVe WZ]V T`_eRZ_Z_X cVRTY"Sj"cVRTY hZeYUcRhR] R_U UZdTYRcXV bfR_eZeZVd Zd

ac`gZUVU Z_ 6aaV_UZi 9 `W eYZd ^V^`cR_Uf^ #dacVRUdYVVe eZe]V3

68<Q=6"GVbVdeQ/+*^XUQ9V^R_UQTR]Q+)*.*++,Q'i]d$'

IYV dVT`_U dTV_RcZ` hV ^`UV] R_U UZdTfdd Zd eYV +))0 8`^aRcZd`_ hYZTY R_R]jkVd eYV dZ^Z]RcZej

SVehVV_ =V`cXZRmd +)*. LReVc Hfaa]j GVbfVde R_U eYV F66' <`c eYV F66& hV fdVU eYV 8`cadm F66

^`UV]' LV T`^aRcVU eYRe e` HTV_RcZ` 9 hYZTY deRced Wc`^ eYV 8`cadm F66 ^`UV] Sfe `_]j TYR_XVd eYV

CVec` 6e]R_eR RcVR UV^R_U dVeeZ_Xd e` cVW]VTe =V`cXZRmd +)*. LReVc Hfaa]j GVbfVde' ?_ `eYVc h`cUd&

W`c eYV +))0 8`^aRcZd`_& hV \VVa hReVc fdV T`_UZeZ`_d Z_ eYV cVde `W eYV SRdZ_ eYV dR^V Rd Z_ eYV

8`cadm F66 ^`UV] #RU[fdeVU +))0 hReVc fdV$'

<IMILARITIES .ETWEEN 9-- AND '%&* ;EQUEST

IYV R^`f_e `W ac`[VTeVU UV^R_U Wc`^ BR_ZVc R_U eYV 8YReeRY``TYVV GZgVc Z_ eYV +)*. JaUReVU LReVc

Hfaa]j GVbfVde Zd _`e ^ReVcZR]]j UZWWVcV_e Wc`^ hYRe eYV 8`cad T`_dZUVcVU R_U ac`a`dVU Z_ Zed F66' <`c

ViR^a]V& =V`cXZRmd cVbfVde `W R Xc`dd hZeYUcRhR] Wc`^ BR\V BR_ZVc `W +-+ ^XU Zd `_]j *0 ^XU XcVReVc

eYR_ eYV ++. ^XU #+) ^XU
*)

W`c cV]`TReZ`_ T`_ecRTed a]fd */. ^XU cVR]]`TReVU Wc`^ BR_ZVc de`cRXV& a]fd

-) ^XU a]RTVU `_ eYV a`eV_eZR] =]RUVd cVdVcg`Zc$ daVTZWZVU Sj eYV 8`cad Z_ eYV F66' E_ eYV

8YReeRY``TYVV GZgVc& =V`cXZR dVV\d R df^ ]`hVc eYR_ hYRe eYV 8`cad T`_dZUVcVU Z_ eYV 9;?H' IYV

`gVcR]] Xc`dd hZeYUcRhR] ^`UV]VU Sj =V`cXZR `W /+* ^XU Zd *+ ^XU ]`hVc eYR_ eYV /,, ^XU T`_dZUVcVU

Sj eYV 8`cad Z_ eYV 9;?H' IYV `gVcR]] ^Vec` RcVR cVefc_ cReV Z_ HTV_RcZ` 8 fdVU W`c eYZd eVTY_ZTR] R_R]jdZd

Zd 0.!& Rd TR]Tf]ReVU Sj #.'/%22%1+%+02$ ^XU `W e`eR] cVefc_ UZgZUVU Sj #+-+%,02$ ^XU `W e`eR]

hZeYUcRhR]& gZcefR]]j eYV dR^V Rd eYV F66 ^Vec` cVefc_ cReV `W 0.!& Rd TR]Tf]ReVU Sj #2*%,1-$ ^XU `W

e`eR] cVefc_ UZgZUVU Sj #++.%-)1$ ^XU `W e`eR] hZeYUcRhR]'

<`c eYZd cVRd`_& eYV Z^aRTe Wc`^ HTV_RcZ` 8 Zd ViaVTeVU e` SV dZ^Z]Rc e` eYRe Wc`^ eYV F66m R_U eYV

Z^aRTe Wc`^ HTV_RcZ` 9 Zd ViaVTeVU e` SV dZ^Z]Rc e` eYV F66& _`ehZeYdeR_UZ_X eYV UZWWVcV_TVd SVehVV_

eYV eh` Z_ eVc^d `W a]RTV^V_e `W UV^R_Ud'

*)
IYV T`ccVTe gR]fV `W eYV cV]`TReZ`_ T`_ecRTed Zd +,', ^XU' IYV TZej `W 7fW`cUmd cV]`TReZ`_ T`_ecRTe Zd W`c + ^XU'

IYV 8Zej `W =RZ_VdgZ]]Vmd cV]`TReZ`_ ac`gZUVd W`c fa e` n1&)))&))) XR]]`_d `W hReVc aVc URj Wc`^ 7fW`cU 9R^ R_U

GVdVcg`Zco hYZTY YRd SVV_ YZde`cZTR]]j Z_eVccfaeVU e` ^VR_ e` R _Ve hZeYUcRhR] `W 1^XU' 6d ac`gZUVU W`c Z_ R

Hfaa]V^V_e e` eYV GV]`TReZ`_ e` eYV 8`_ecRTe& fa`_ ViVTfeZ`_ `W _Vh de`cRXV T`_ecRTe& eYZd 1 ^XU _Ve hZeYUcRhR]

hZ]] SV T`^V +*', ^XU'

/

/OMPARISON 9ARAMETERS

?_ eYV ^`UV]Z_X cVdf]ed UZdTfddVU SV]`h& HTV_RcZ` 8 Zd T`^aRcVU e` eYV F66m R_U HTV_RcZ` 9 Zd T`^aRcVU

e` eYV F66' IYV a`eV_eZR] Z^aRTe `W =V`cXZRmd GVbfVde #HTV_RcZ` 8 R_U HTV_RcZ` 9$ Zd UVdTcZSVU hZeY

cVXRcU e`3

#*$ 6gVcRXV V]VgReZ`_d Z_ eYV WVUVcR] cVdVcg`Zcd `W BR_ZVc& LVde F`Z_e& R_U LR]eVc <' =V`cXV4

#+$ CZ_Z^f^ V]VgReZ`_d Z_ eYVdV cVdVcg`Zcd4

#,$ ;]VgReZ`_ UfcReZ`_ TfcgVd Z_ eYVdV cVdVcg`Zcd4

#-$ 9RZ]j RgVcRXV a`hVc XV_VcReZ`_ Z_ eYV WVUVcR] cVdVcg`Zcd4

#.$ FVcTV_eRXV `W eZ^V hYV_ eYVcV Zd d`^V ]VgV] `W cVTcVReZ`_R] Z^aRTe4

#/$ <]`h Re 8`]f^Sfd4

#0$ HeReV ]Z_V W]`h UfcReZ`_ TfcgV4 R_U

#1$ DRgZXReZ`_'

'%&& /OMPARISON

).7.6;406 "1.;+80437

JdZ_X eYV GVd"HZ^ C`UV]& hV UVeVc^Z_VU eYV RgVcRXV R_U ^Z_Z^f^ URZ]j V]VgReZ`_d& R_U eYV V]VgReZ`_

UfcReZ`_ TfcgVd& `W eYV WVUVcR] cVdVcg`Zcd Z_ eYV 68< 7RdZ_ f_UVc eYV F66m R_U HTV_RcZ` 8' IYV RgVcRXV

R_U ^Z_Z^f^ URZ]j V]VgReZ`_d `W R cVdVcg`Zc RcV `SeRZ_VU Sj ]``\Z_X Re eYV URZ]j V]VgReZ`_ `W eYV aVcZ`U

`W dZ^f]ReZ`_& Wc`^ @R_fRcj *& *20. e` 9VTV^SVc ,*& +)**& R_U TR]Tf]ReZ_X eYV RgVcRXV R_U ^Z_Z^f^

URZ]j gR]fV W`c VRTY `W eYV ,/. URjd Z_ R jVRc' IYV V]VgReZ`_ UfcReZ`_ TfcgV dY`hd eYV aVcTV_eRXVd `W

eZ^V `gVc eYV V_eZcV ,0"jVRc aVcZ`U eYRe eYV cVdVcg`Zcd hZ]] ViTVVU TVceRZ_ V]VgReZ`_d'

6d dY`h_ Z_ <ZXfcV *& eYV RgVcRXV URZ]j V]VgReZ`_ `W BR\V BR_ZVc f_UVc HTV_RcZ` 8 hZ]] SV )'* WVVe YZXYVc

Rc`f_U CRj * Rd T`^aRcVU hZeY eYV F66m' CRj * Zd eYV UReV `_ hYZTY eYV e`a `W T`_dVcgReZ`_ a``]

XfZUV TfcgV W`c BR\V BR_ZVc cZdVd e` *)0* WVVe W`c eYV WZcde eZ^V Z_ eYV jVRc R_U Zd eYV SVXZ__Z_X `W eYV

acZ^Rcj cVTcVReZ`_R] dVRd`_' HZ^Z]Rc]j& eYV RgVcRXV URZ]j V]VgReZ`_ `W BR\V BR_ZVc Rc`f_U 9VTV^SVc *

f_UVc HTV_RcZ` 8 Zd ]Vdd eYR_ , Z_TYVd ]`hVc eYR_ f_UVc eYV F66m'

IYV UZWWVcV_TV SVehVV_ HTV_RcZ` 8 R_U eYV F66m Zd d]ZXYe]j ^`cV ac`_`f_TVU Z_ eVc^d `W eYV URZ]j

^Z_Z^f^ V]VgReZ`_ Z_ BR\V BR_ZVc #dVV <ZXfcV +$' 6e eYV ]`hVde a`Z_e `_ eYV ^Z_Z^f^ URZ]j V]VgReZ`_

TfcgV& hYZTY fdfR]]j eR\Vd a]RTV Z_ eYV ^`_eY `W 9VTV^SVc& eYV V]VgReZ`_ f_UVc HTV_RcZ` 8 Zd

Raac`iZ^ReV]j )'1 WVVe ]`hVc eYR_ Z_ eYV F66m'

IYV V]VgReZ`_ UfcReZ`_ TfcgVd W`c BR\V BR_ZVc RcV dY`h_ Z_ <ZXfcV ,' <`c eYV faaVc 2.! `W eYV UfcReZ`_

TfcgV #cVacVdV_eZ_X R]] eZ^Vd Sfe eYV ]`hVde cVdVcg`Zc V]VgReZ`_$& eYV V]VgReZ`_ `W BR\V BR_ZVc Zd

VddV_eZR]]j eYV dR^V Z_ HTV_RcZ` 8 R_U eYV F66m' IYV UZWWVcV_TV SVehVV_ HTV_RcZ` 8 R_U eYV F66m Zd `_]j

d]ZXYe]j XcVReVc& fa e` )'1 WVVe& Z_ eYV ]`hVc .! `W eYV UfcReZ`_ TfcgV'

IYV Z^aRTe `_ BR\Vd LVde F`Z_e R_U LR]eVc <' =V`cXV Zd ^Z_`c #dVV <ZXfcVd - eYc`fXY 2$' IYVcV Zd gVcj

]Zee]V UZWWVcV_TV Z_ RgVcRXV URZ]j V]VgReZ`_ Re S`eY LVde F`Z_e R_U LR]eVc <' =V`cXV SVehVV_ HTV_RcZ` 8

R_U eYV F66m' ?_ eVc^d `W ^Z_Z^f^ URZ]j V]VgReZ`_& eYV XcVReVde Z^aRTe `W HTV_RcZ` 8 Z_ T`^aRcZd`_ e`
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0

eYV F66m Zd Raac`iZ^ReV]j )'- WVVe Z_ LVde F`Z_e #Z_ eYV ^`_eY `W D`gV^SVc$& R_U ]Vdd eYR_ )'+ WVVe Re

LR]eVc <' =V`cXV #Z_ 9VTV^SVc$' 6e eYV a`Z_e Z_ eYV jVRc hYV_ LVde F`Z_e R_U LR]eVc <' =V`cXV

ejaZTR]]j cVRTY eYVZc ]`hVde V]VgReZ`_ W`c eYV jVRc #fdfR]]j Z_ D`gV^SVc `c 9VTV^SVc$& eYVcV Zd ]Zee]V

UZWWVcV_TV SVehVV_ HTV_RcZ` 8 R_U eYV F66m' ;gV_ ]Vdd `W R TYR_XV Zd VgZUV_e Z_ eYV V]VgReZ`_ UfcReZ`_

TfcgVd W`c BR\Vd LVde F`Z_e R_U LR]eVc <' =V`cXV #<ZXfcVd / R_U 2$' ?_ WRTe& UfcZ_X ^fTY `W eYV df^^Vc&

eYV ^`UV]Z_X Z_UZTReVd R ^Z_`c SV_VWZTZR] VWWVTe `W eYV ac`a`dVU hReVc dfaa]j `aVcReZ`_ `_ LVde F`Z_e

R_U LR]eVc <' =V`cXV URZ]j ^Z_Z^f^ V]VgReZ`_ #<ZXfcVd . R_U 1$'

(4<.6 $.3.6+8043

IYV ac`[VTeVU hReVc hZeYUcRhR]d R_U 8`cadm ac`a`dVU `aVcReZ`_d _VTVddRcj e` dfaa`ce eYV^ hZ]] _`e

YRgV R ^ReVcZR] Z^aRTe `_ eYV ac`UfTeZ`_ `W YjUc`a`hVc Re 7fW`cU 9R^' J_UVc HTV_RcZ` 8& eYV URZ]j

RgVcRXV V_VcXj XV_VcReVU Re BR\V BR_ZVc Zd ^`UV]VU e` SV ,*/ CLY #<ZXfcV *)$& R_U eYV R__fR] RgVcRXV

V_VcXj XV_VcReVU Re BR\V BR_ZVc Zd ^`UV]VU e` SV **.&,-) CLY' ?_ T`^aRcZd`_& eYV URZ]j RgVcRXV

V_VcXj XV_VcReVU f_UVc eYV F66m Zd ^`UV]VU e` SV ,*1 CLY R_U eYV R__fR] RgVcRXV Zd **.&2++ CLY'

IYfd& Rddf^Z_X faUReVU +).) hReVc dfaa]j UV^R_Ud Z_ eYV BR_ZVc R_U faaVc 8YReeRY``TYVV cVRTYVd&

eYVcV h`f]U SV R )'.! cVUfTeZ`_ Z_ a`hVc ac`UfTVU Re 7fW`cU 9R^ T`^aRcVU e` eYV F66m'

6d dY`h_ Sj <ZXfcV *)& =V`cXZRmd WfefcV hReVc dfaa]j UV^R_Ud hZ]] YRgV gVcj ]Zee]V Z^aRTe `_ eYV e`eR]

R^`f_e `W V_VcXj ac`UfTVU Sj R]] `W eYV WVUVcR] cVdVcg`Zcd Z_ eYV 68< 7RdZ_' J_UVc HTV_RcZ` 8& hYV_

=V`cXZR YRd cVRTYVU UV^R_Ud `W /+* ^XU& eYV URZ]j RgVcRXV V_VcXj `feafe Wc`^ R]] 68< WVUVcR]

cVdVcg`Zcd Zd ^`UV]VU e` SV +&/,2 CLY #R__fR] RgVcRXV 2/,&+)2 CLY$' IYV URZ]j RgVcRXV V_VcXj

`feafe f_UVc eYV F66m Zd +&/-+ CLY& R_U eYV R__fR] RgVcRXV Zd 2/-&*.0 CLY' IYfd& eYVcV hZ]] SV `_]j

R cVUfTeZ`_ Z_ URZ]j RgVcRXV XV_VcReZ`_ `W , CLY #R__fR] RgVcRXV cVUfTeZ`_ `W 2-2 CLY$ W`c R]]

cVdVcg`Zcd T`^SZ_VU' <`c eYV T`^SZ_VU XV_VcReZ`_ `W R]] `W eYV WVUVcR] cVdVcg`Zcd Z_ eYV 68< 7RdZ_& eYVcV

Zd `_]j R )'*! cVUfTeZ`_ f_UVc HTV_RcZ` 8'

).-6.+8043+1 %25+-8

LV VgR]fReVU eYV cVTcVReZ`_R] Z^aRTe Sj ]``\Z_X Re eYV acZ^Rcj cVTcVReZ`_R] dVRd`_& UVWZ_VU Sj eYV 9;?H

Rd CRj eYc`fXY @f]j W`c BR_ZVc& CRj eYc`fXY HVaeV^SVc W`c LVde F`Z_e& R_U @f_V eYc`fXY 6fXfde W`c

LR]eVc <' =V`cXV& R_U eR]]jZ_X eYV aVcTV_eRXV `W URjd hYV_ V]VgReZ`_ `W R cVdVcg`Zc Zd ]`hVc eYR_ eYV

eYcVV ]VgV]d `W cVTcVReZ`_R] Z^aRTe& hYZTY RcV& Z_ Z_TcVRdZ_X UVXcVV `W Z^aRTe& eYV ?_ZeZR] ?^aRTe BZ_V #??B$&

GVTcVReZ`_R] ?^aRTe BZ_V #G?B$& R_U LReVc 6TTVdd BZ^ZeReZ`_ #L6B$' 6TT`cUZ_X e` eYV 9;?H& eYV ??B Re BR\V

BR_ZVc Zd *)// WVVe RS`gV ^VR_ dVR ]VgV] #^d]$& eYV G?B Zd *)/, WVVe RS`gV ^d]& R_U eYV L6B Zd *)/) WVVe

RS`gV ^d]' <`c LVde F`Z_e BR\V& eYV ??B Zd /,+'. WVVe RS`gV ^d]& G?B Zd /+2 WVVe RS`gV ^d]& R_U L6B Zd

/+0 WVVe RS`gV ^d]' <`c BR\V LR]eVc <' =V`cXV& eYV ??B Zd *10 WVVe RS`gV ^d]& eYV G?B Zd *1. WVVe RS`gV

^d]& R_U eYV L6B Zd *1- WVVe RS`gV ^d]'

IYV Z^aRTe e` cVTcVReZ`_ Zd dY`h_ Z_ <ZXfcVd ** eYc`fXY *,' ?_ HTV_RcZ` 8& Rd T`^aRcVU hZeY eYV F66m&

eYVcV Zd R d]ZXYe Z^ac`gV^V_e `_ eYV aVcTV_eRXV `W ??B #Sj c`fXY]j *!$ R_U gVcj ]Zee]V UZWWVcV_TV `_ G?B

R_U L6B #<ZXfcV **$'

1

IYV cVTcVReZ`_R] Z^aRTe `_ LVde F`Z_e Zd VZeYVc _`_"ViZdeV_e `c d]ZXYe]j SV_VWZTZR]' 6e LVde F`Z_e& eYV

VieV_e `W cVTcVReZ`_R] Z^aRTe f_UVc eYV ??B Zd ]Vdd Z_ HTV_RcZ` 8 hYV_ T`^aRcVU e` eYV F66m #Sj *!$&

hYZ]V eYV cVTcVReZ`_R] Z^aRTed `W G?B R_U L6B RcV gZcefR]]j eYV dR^V #<ZXfcV *+$' 6e LR]eVc <' =V`cXV&

eYVcV Zd _` UZWWVcV_TV Z_ eYV VieV_e `W cVTcVReZ`_R] Z^aRTe f_UVc R]] eYcVV Z^aRTe ]VgV]d' IYV V]VgReZ`_ `W

LR]eVc <' =V`cXV U`Vd _`e WR]] e` eYV G?B `c L6B Z_ VZeYVc `W eYV eh` dTV_RcZ`d #<ZXfcV *,$'

#14< +8 !4192,97

IYV Z^aRTe `_ W]`h Re 8`]f^Sfd& Wc`^ VZeYVc ac`[VTeVU hReVc dfaa]j _VVUd `c a`eV_eZR] TYR_XVd d`fXYe

Sj =V`cXZR e` eYV 8`cadm `aVcReZ`_ `W eYV WVUVcR] cVdVcg`Zcd #V]RS`cReVU Z_ W`]]`hZ_X dVTeZ`_d `W eYZd

^V^`cR_Uf^$& Zd gVcj d^R]]' ;F9 deRWW ^RUV R T`^aRcZd`_ `W W]`h ViTVVUR_TV Re 8`]f^Sfd SVehVV_

eYV HTV_RcZ` 8 R_U eYV F66m' IYV eh` TfcgVd RcV R]^`de ZUV_eZTR] W`c eYV a`ceZ`_ SV]`h +&))) TWd' <`c

ViR^a]V& R W]`h VbfR] e` `c ]`hVc eYR_ *&,.) TWd& hYZTY Zd ecRT\VU Sj 8`]f^Sfd deR\VY`]UVcd& `TTfcd

-'-! `W eYV eZ^V Z_ S`eY HTV_RcZ` 8 R_U eYV F66m #dZ^f]ReVU *20."+)**$'

<c`^ R hReVc bfR]Zej T`^a]ZR_TV aVcdaVTeZgV& eYV WcVbfV_Tj `W W]`hd Re 8`]f^Sfd SV]`h R URZ]j RgVcRXV

`W **.) TWd Zd R_ Z^a`ceR_e ^VRdfcV W`c T`^aRcZd`_ R^`_X dTV_RcZ`d' J_UVc S`eY HTV_RcZ` 8 R_U eYV

F66m& eYZd aVcTV_eRXV Zd +'.! #dZ^f]ReVU *20."+)**$'

;gV_ eY`fXY eYV F66 aVcW`c^d hV]] Z_ eVc^d `W eYZd ^VecZT& =V`cXZR YRd RUg`TReVU Z_ eYV aRde eYRe

WfceYVc Z^ac`gV^V_e TR_ SV cVR]ZkVU Z_ eVc^d `W S`eY V_UR_XVcVU daVTZVd RTe aVcW`c^R_TV ^VRdfcVd

R_U W]`h Re 8`]f^Sfd ZW TVceRZ_ RdaVTed `W `aVcReZ_X a]R_d Rd dfXXVdeVU Z_ eYV =V`cXZR 8`_eV^a]ReZ`_

RcV RU`aeVU'

*8+8. &03. #14<

IYVcV Zd _` _`eZTVRS]V UZWWVcV_TV SVehVV_ HTV_RcZ` 8 R_U eYV F66m Z_ eVc^d `W eYV W]`h UfcReZ`_ TfcgV

Re eYV =V`cXZR(<]`cZUR deReV ]Z_V& hYZTY dfXXVded eYRe eYV faUReVU hReVc dfaa]j _VVUd Z_ eYV ^Vec`

6e]R_eR RcVR hZ]] _`e cVdf]e Z_ R_j dZX_ZWZTR_e TYR_XV Z_ deReV ]Z_V W]`h hYV_ T`^aRcVU e` eYV F66m' #HVV

<ZXfcV *-'$ LYV_ hV ]``\ ^`cV T]`dV]j Re eYV a`ceZ`_ `W eYV XcRaY SVehVV_ eYV 1) R_U 2. aVcTV_eZ]Vd

ViTVVUR_TV& eYV TfcgV cVdf]eZ_X Wc`^ HTV_RcZ` 8 Zd SRcV]j SV]`h eYV TfcgV cVdf]eZ_X Wc`^ eYV F66m #dVV

<ZXfcV *.$' 6e eYV gVcj S`ee`^ #eYV ]`hVde .!$ `W eYV UfcReZ`_ TfcgV& _`eV eYRe eYVcV Zd _` UZWWVcV_TV

SVehVV_ eYV eh` dTV_RcZ`d' =V`cXZRmd faUReVU +).) hReVc dfaa]j _VVUd& hYV_ T`^aRcVU e` hReVc

dfaa]j dVeeZ_Xd Z_ eYV F66m& U` _`e YRgV R ^ReVcZR] VWWVTe `_ eYV 8`cadm ^Z_Z^f^ W]`h `aVcReZ`_ R_U

eYfd U` _`e TYR_XV eYV deReV ]Z_V W]`h Z_ eYZd cR_XV' EgVcR]]& eYV TYR_XV Z_ deReV ]Z_V W]`h Zd ^Z_`c Z_

T`^aRcZd`_ e` eYV ^RX_ZefUV `W deReV ]Z_V W]`h f_UVc eYV 8`cadm ac`a`dVU SRdZ_"hZUV `aVcReZ`_'

'+;0/+8043

LZeY`fe eYV SV_VWZe `W eYV 8`cadm a`de"ac`TVddZ_X e``]d W`c _RgZXReZ`_ aVcW`c^R_TV ^VRdfcVd #FCd$&

;F9 deRWW fdVU eYV 8`cadm UVdTcZaeZ`_ e` W`c^f]ReV _RgZXReZ`_ aVcW`c^R_TV ^VRdfcVd' JdZ_X eYVdV FCd&

hV W`f_U _` UZWWVcV_TV SVehVV_ HTV_RcZ` 8 R_U eYV F66m' IYfd =V`cXZRmd faUReVU hReVc dfaa]j _VVUd

hZ]] _`e YRgV R_j ^ReVcZR] Z^aRTe `_ _RgZXReZ`_ RgRZ]RSZ]Zej T`^aRcVU hZeY eYV F66m'
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'%%+ /OMPARISON

).7.6;406 "1.;+80437

6d dY`h_ Z_ <ZXfcV */& eYV RgVcRXV URZ]j V]VgReZ`_ `W BR\V BR_ZVc f_UVc HTV_RcZ` 9 hZ]] SV d]ZXYe]j YZXYVc

#Sj RS`fe + Z_TYVd$ Rc`f_U CRj * Rd T`^aRcVU hZeY eYV F66' IYV RgVcRXV URZ]j V]VgReZ`_ `W BR\V BR_ZVc

Rc`f_U 9VTV^SVc * f_UVc HTV_RcZ` 9 Zd d]ZXYe]j ]`hVc #R]d` Sj RS`fe + Z_TYVd$ eYR_ f_UVc eYV F66'

IYV UZWWVcV_TV SVehVV_ HTV_RcZ` 9 R_U eYV F66 Zd d]ZXYe]j ^`cV ac`_`f_TVU Z_ eVc^d `W eYV URZ]j

^Z_Z^f^ V]VgReZ`_ Z_ BR\V BR_ZVc #dVV <ZXfcV *0$' 6e eYV ]`hVde a`Z_e `_ eYV ^Z_Z^f^ URZ]j V]VgReZ`_

TfcgV& hYZTY fdfR]]j eR\Vd a]RTV Z_ eYV ^`_eY `W 9VTV^SVc& eYV V]VgReZ`_ f_UVc HTV_RcZ` 9 Zd ]Vdd eYR_

)', WVVe ]`hVc eYR_ Z_ eYV F66'

IYV V]VgReZ`_ UfcReZ`_ TfcgVd W`c BR\V BR_ZVc RcV dY`h_ Z_ <ZXfcV *1' IYV V]VgReZ`_ UfcReZ`_ TfcgVd W`c

HTV_RcZ` 9 R_U eYV F66 RcV R]^`de ZUV_eZTR] W`c eYV e`a 20! `W eYV V]VgReZ`_ daVTecf^' IYV UZWWVcV_TV

SVehVV_ HTV_RcZ` 9 R_U eYV F66 Zd `_]j d]ZXYe]j XcVReVc& fa e` - Z_TYVd& Z_ eYV ]`hVc ,! `W eYV UfcReZ`_

TfcgV'

IYV Z^aRTe `_ BR\Vd LVde F`Z_e R_U LR]eVc <' =V`cXV Zd ^Z_`c #dVV <ZXfcVd *2 eYc`fXY +-$' IYVcV Zd

gVcj ]Zee]V UZWWVcV_TV Z_ RgVcRXV URZ]j V]VgReZ`_ Re LVde F`Z_e SVehVV_ HTV_RcZ` 9 R_U eYV F66 #<ZXfcV

*2$' IYV UZWWVcV_TV Z_ RgVcRXV URZ]j V]VgReZ`_ Re LR]eVc <' =V`cXV SVehVV_ HTV_RcZ` 9 R_U eYV F66 Zd

R]^`de _`_ViZdeV_e #<ZXfcV ++$' ?_ eVc^d `W ^Z_Z^f^ URZ]j V]VgReZ`_& eYV XcVReVde Z^aRTe `W HTV_RcZ` 9

Z_ T`^aRcZd`_ e` eYV F66 Zd ]Vdd eYR_ )'0 WVVe Z_ LVde F`Z_e #Z_ eYV ^`_eY `W ETe`SVc$& R_U ]Vdd eYR_ )'-

WVVe Re LR]eVc <' =V`cXV #Z_ 9VTV^SVc$' #HVV <ZXfcVd +) R_U +,'$ 6e eYV eZ^V hYV_ LVde F`Z_e R_U

LR]eVc <' =V`cXV ejaZTR]]j cVRTY eYVZc ]`hVde V]VgReZ`_ Z_ R jVRc #fdfR]]j Z_ D`gV^SVc `c 9VTV^SVc$&

eYVcV Zd ]Zee]V UZWWVcV_TV SVehVV_ HTV_RcZ` 9 R_U eYV F66' ;gV_ ]Vdd TYR_XV Zd VgZUV_e Z_ eYV V]VgReZ`_

UfcReZ`_ TfcgVd W`c BR\Vd LVde F`Z_e R_U LR]eVc <' =V`cXV #<ZXfcVd +* R_U +-$'

(4<.6 $.3.6+8043

IYV ac`[VTeVU hReVc hZeYUcRhR]d R_U 8`cadm ac`a`dVU `aVcReZ`_d _VTVddRcj e` dfaa`ce eYV^ hZ]] _`e

YRgV R ^ReVcZR] Z^aRTe `_ eYV ac`UfTeZ`_ `W YjUc`a`hVc Re 7fW`cU 9R^' J_UVc HTV_RcZ` 9& hZeY hReVc

dfaa]j _VVUd `W /+* ^XU W`c eYV CVec` 6e]R_eR 6cVR R_U 8`cad"RU[fdeVU +))0 UV^R_Ud V]dVhYVcV& eYV

URZ]j RgVcRXV V_VcXj XV_VcReVU Re BR\V BR_ZVc Zd ^`UV]VU e` SV ,*- CLY #<ZXfcV +.$& R_U eYV R__fR]

RgVcRXV V_VcXj XV_VcReVU Re BR\V BR_ZVc Zd ^`UV]VU e` SV **-&0-- CLY' ?_ T`^aRcZd`_& eYV URZ]j

RgVcRXV V_VcXj XV_VcReVU f_UVc eYV F66 Zd ^`UV]VU e` SV ,*. CLY R_U eYV R__fR] RgVcRXV Zd **-&2/+

CLY' IYfd& Rddf^Z_X faUReVU +).) hReVc dfaa]j UV^R_Ud Z_ eYV BR_ZVc R_U faaVc 8YReeRY``TYVV

cVRTYVd& eYVcV h`f]U SV R )'+! cVUfTeZ`_ Z_ a`hVc ac`UfTVU Re 7fW`cU 9R^ T`^aRcVU e` eYV F66'

6d dY`h_ Sj <ZXfcV +.& =V`cXZRmd WfefcV hReVc dfaa]j UV^R_Ud hZ]] YRgV gVcj ]Zee]V Z^aRTe `_ eYV e`eR]

R^`f_e `W V_VcXj ac`UfTVU Sj R]] `W eYV WVUVcR] cVdVcg`Zcd Z_ eYV 68< 7RdZ_' J_UVc HTV_RcZ` 9& hYV_

=V`cXZR YRd cVRTYVU UV^R_Ud `W /+* ^XU& eYV URZ]j RgVcRXV V_VcXj `feafe Wc`^ R]] 68< WVUVcR]

cVdVcg`Zcd Zd ^`UV]VU e` SV +&/,. CLY #R__fR] RgVcRXV 2/*&2+, CLY$' IYV URZ]j RgVcRXV V_VcXj

`feafe f_UVc eYV F66 Zd +&/,0 CLY& R_U eYV R__fR] RgVcRXV Zd 2/+&.** CLY' IYfd& eYVcV hZ]] `_]j SV R

*)

cVUfTeZ`_ Z_ URZ]j RgVcRXV XV_VcReZ`_ `W + CLY #R__fR] RgVcRXV cVUfTeZ`_ `W .11 CLY$ W`c R]]

cVdVcg`Zcd T`^SZ_VU' <`c eYV T`^SZ_VU XV_VcReZ`_ `W R]] `W eYV WVUVcR] cVdVcg`Zcd Z_ eYV 68< 7RdZ_& eYVcV

Zd `_]j R )'*! cVUfTeZ`_ f_UVc HTV_RcZ` 9'

).-6.+8043+1 %25+-8

IYV Z^aRTe e` cVTcVReZ`_ Zd dY`h_ Z_ <ZXfcVd +/ eYc`fXY +1' ?_ HTV_RcZ` 9 Rd T`^aRcVU hZeY eYV F66&

eYVcV Zd R d]ZXYe Z^ac`gV^V_e `_ eYV aVcTV_eRXV `W ??B R_U G?B #S`eY Sj c`fXY]j *!$ R_U gVcj ]Zee]V

UZWWVcV_TV `_ L6B #<ZXfcV +/$'

IYV cVTcVReZ`_R] Z^aRTe `_ LVde F`Z_e Zd ^Z_`c' 6e LVde F`Z_e& eYV VieV_e `W cVTcVReZ`_R] Z^aRTed f_UVc

eYV ??B R_U L6B RcV RS`fe `_V aVcTV_e ^`cV Z_ HTV_RcZ` 9 hYV_ T`^aRcVU e` eYV F66& hYZ]V eYV

cVTcVReZ`_R] Z^aRTed `W G?B Zd eYV dR^V #<ZXfcV +0$' 6e LR]eVc <' =V`cXV& eYVcV Zd _` UZWWVcV_TV Z_ eYV

VieV_e `W cVTcVReZ`_R] Z^aRTe f_UVc R]] eYcVV Z^aRTe ]VgV]d' IYV V]VgReZ`_ `W LR]eVc <' =V`cXV U`Vd _`e

WR]] e` eYV G?B `c L6B Z_ VZeYVc `W eYV eh` dTV_RcZ`d #<ZXfcV +1$'

#14< +8 !4192,97

6XRZ_& W]`hd Re 8`]f^Sfd SVehVV_ eYV eh` dTV_RcZ`d RcV gVcj dZ^Z]Rc' <`c ViR^a]V& R W]`h VbfR] e` `c

]`hVc eYR_ *&,.) TWd& hYZTY Zd ecRT\VU Sj 8`]f^Sfd deR\VY`]UVcd& `TTfcd .'+! `W eYV eZ^V Z_ eYV F66&

R_U .',! Z_ HTV_RcZ` 9 #dZ^f]ReVU *2,2"+)**$' <c`^ R hReVc bfR]Zej T`^a]ZR_TV aVcdaVTeZgV& eYV

WcVbfV_Tj `W W]`hd Re 8`]f^Sfd SV]`h R URZ]j RgVcRXV `W **.) TWd Zd R_ Z^a`ceR_e ^VRdfcV W`c

T`^aRcZd`_ R^`_X dTV_RcZ`d' J_UVc S`eY HTV_RcZ` 9 R_U eYV F66& eYZd aVcTV_eRXV Zd ,'+! #dZ^f]ReVU

*2,2"+)**$'

*8+8. &03. #14<

IYVcV Zd _` _`eZTVRS]V UZWWVcV_TV SVehVV_ HTV_RcZ` 9 R_U eYV F66& Z_ eVc^d `W eYV W]`h UfcReZ`_ TfcgV

Re eYV =V`cXZR(<]`cZUR deReV ]Z_V& hYZTY RXRZ_ dfXXVded eYRe eYV faUReVU hReVc dfaa]j _VVUd Z_ eYV ^Vec`

6e]R_eR RcVR hZ]] _`e cVdf]e Z_ R_j dZX_ZWZTR_e TYR_XV Z_ deReV ]Z_V W]`h hYV_ T`^aRcVU e` eYV F66' #HVV

<ZXfcV +2'$ LYV_ hV ]``\ ^`cV T]`dV]j Re eYV a`ceZ`_ `W eYV XcRaY SVehVV_ eYV 1) R_U 2. aVcTV_eZ]Vd

ViTVVUR_TV& eYV TfcgV cVdf]eZ_X Wc`^ HTV_RcZ` 9 Zd SRcV]j SV]`h eYV TfcgV cVdf]eZ_X Wc`^ eYV F66 #dVV

<ZXfcV ,)$' 6e eYV gVcj S`ee`^ #eYV ]`hVde .!$ `W eYV UfcReZ`_ TfcgV& _`eV eYRe eYVcV Zd _` UZWWVcV_TV

SVehVV_ eYV eh` dTV_RcZ`d' LYV_ =V`cXZRmd faUReVU +).) hReVc dfaa]j _VVUd RcV VgR]fReVU RXRZ_de

eYV F66 hZeY R_ R]eVc_ReZgV SRdZ_"hZUV hReVc fdV #8`cad"RU[fdeVU +))0 UV^R_U$& eYVdV _VVUd U` _`e

YRgV R ^ReVcZR] VWWVTe `_ eYV 8`cadm ^Z_Z^f^ W]`h `aVcReZ`_ R_U eYfd U` _`e TYR_XV eYV deReV ]Z_V W]`h

Z_ eYZd cR_XV'

'+;0/+8043

JdZ_X deRWW"UVgV]`aVU _RgZXReZ`_ aVcW`c^R_TV ^VRdfcVd& hV W`f_U _` UZWWVcV_TV SVehVV_ HTV_RcZ` 9

R_U eYV F66' IYfd =V`cXZRmd faUReVU hReVc dfaa]j _VVUd hZ]] _`e YRgV R_j ^ReVcZR] Z^aRTe `_

_RgZXReZ`_ RgRZ]RSZ]Zej T`^aRcVU hZeY eYV F66'
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?_ T`_T]fdZ`_& HTV_RcZ` 9 aVcW`c^d VddV_eZR]]j eYV dR^V Rd eYV F66 Z_ R]] `W eYV aVcW`c^R_TV ^VRdfcVd

hV VgR]fReVU' IYZd T`_WZc^d `fc WZ_UZ_X Wc`^ eYV acVgZ`fd dfS"dVTeZ`_ eYRe =V`cXZRmd +)*. LReVc

Hfaa]j GVbfVde Zd _`e ^ReVcZR]]j UZWWVcV_e Wc`^ hYRe eYV 8`cad R]cVRUj T`_dZUVcVU R_U ac`a`dVU Z_ eYV

9;?H'

444# ?ATER 6ANAGEMENT 1VALUATION

9EACHTREE /REEK 2LOW =ARGET

IYV 8`cad `aVcReVd 7fW`cU 9R^ e` ac`gZUV W]`h e` dfaa`ce R W]`h eRcXVe [fde fadecVR^ `W eYV T`_W]fV_TV

`W FVRTYecVV 8cVV\ R_U eYV 8YReeRY``TYVV GZgVc' IYZd ]`TReZ`_ Zd RS`fe eh` ^Z]Vd U`h_decVR^ Wc`^ eYV

JH=H XRXZ_X deReZ`_ `W 8YReeRY``TYVV GZgVc Re 6e]R_eR& =6 #)+,,/)))$& R_U R]^`de Z^^VUZReV]j

U`h_decVR^ Wc`^ eYV 8Zej `W 6e]R_eRmd cRh hReVc Z_eR\V' IcVReVU hRdeVhReVc Zd UZdTYRcXVU Z_e` eYV

8YReeRY``TYVV GZgVc [fde U`h_decVR^ Wc`^ FVRTYecVV 8cVV\ Wc`^ eYV 8`SS 8`f_ej G'B' Hfee`_ LReVc

F`]]feZ`_ 8`_ec`] F]R_e #LF8F$ R_U eYV 6e]R_eR GC 8]Rje`_ LF8F' IYVdV UZdTYRcXVd R_U T`ccVda`_UZ_X

hReVc bfR]Zej Z_ eYV cZgVc RcV T]`dV]j Rdd`TZReVU hZeY eYV W]`h eRcXVe Re FVRTYecVV 8cVV\'

IYc`fXY T``cUZ_ReVU `aVcReZ`_d hZeY eYV 6e]R_eR GVXZ`_R] 8`^^ZddZ`_ R_U =V`cXZR F`hVc 8`^aR_j&

eYV 8`cad& RWeVc cVTVZgZ_X W`cVTRde ecZSfeRcj W]`hd SVehVV_ 7fW`cU 9R^ R_U eYV FVRTYecVV 8cVV\

T`_W]fV_TV& V_dfcVd eYRe cV]VRdVd Wc`^ 7fW`cU 9R^ RcV V_`fXY e` ^VVe eYV _VVUd `W hReVc hZeYUcRhR]

WRTZ]ZeZVd R]`_X eYV 8YReeRY``TYVV GZgVc R_U e` ^VVe eYV RS`gV"^V_eZ`_VU W]`h eRcXVe RWeVc eYV

hZeYUcRhR]d eR\V a]RTV' IYV T``cUZ_ReZ`_ YRd R ^ZU"hVV\ T`ccVTeZ`_ ^VTYR_Zd^ e` RTT`f_e W`c R_j

Vcc`cd Z_ W`cVTRdeZ_X hReVc dfaa]j _VVUd R_U ecZSfeRcj W]`hd'

?_ acRTeZTV& eYZd W]`h eRcXVe Zd ^Ve Sj =V`cXZR F`hVc 8`^aR_j `aVcReZ_X Zed C`cXR_ <R]]d ac`[VTe e` ^VVe

hReVc dfaa]j _VVUd U`h_decVR^ `W C`cXR_ <R]]d #8`SS 8`f_ej R_U eYV 8Zej `W 6e]R_eR$ R_U eYV W]`h

eRcXVe Re eYV FVRTYecVV 8cVV\ T`_W]fV_TV' IYV 8`cad dTYVUf]Vd aVR\Z_X Y`fc XV_VcReZ`_d Re 7fW`cU 9R^

e` ^R\V dfcV eYVcV Zd V_`fXY hReVc de`cVU Re C`cXR_ <R]]d e` ^VVe eYV T`^SZ_VU _VVUd' ?_ hReVc

bfR_eZej ^`UV]Z_X #>;8"GVdHZ^ acVdV_e]j R_U >;8". acVgZ`fd]j$& C`cXR_ <R]]d Zd ecVReVU Rd R cf_"`W"

cZgVc ac`[VTe& R_U eYV hReVc dfaa]j _VVUd R_U eYV W]`h eRcXVed RcV ^Ve UZcVTe]j hZeY cV]VRdV Wc`^ 7fW`cU

9R^' IYV ^`UV]Z_X Zd T`_dZdeV_e hZeY eYV acRTeZTV Z_ eYV dV_dV eYRe R_j a`eV_eZR] UVWZTZe Z_ ^VVeZ_X

VZeYVc hReVc dfaa]j `c eYV W]`h eRcXVe Re FVRTYecVV 8cVV\ T`_W]fV_TV Zd V]Z^Z_ReVU Sj RUUZeZ`_R] cV]VRdV

Wc`^ de`cRXV Re BR\V BR_ZVc'

>Zde`cZTR]]j& eYV 8`cad YRd `aVcReVU 7fW`cU 9R^ e` ac`gZUV R W]`h eRcXVe `W 0.) TfSZT W``e aVc dVT`_U

#TWd$ eYc`fXY`fe eYV jVRc' ?_ acVgZ`fd Uc`fXYe jVRcd& eYV HeReV `W =V`cXZR YRd Rd\VU eYV 8`cad e` ]`hVc

eYV W]`h eRcXVe eV^a`cRcZ]j UfcZ_X eYV T`]UVc hVeeVc ^`_eYd' IYV HeReV acVdV_eVU e` eYV 8`cad eYV

hReVc cVd`fcTV SV_VWZed `W acVdVcgZ_X hReVc UfcZ_X eZ^Vd `W cV]ReZgV RSf_UR_TV Z_ R Uc`fXYe jVRc' IYV

HeReV R]d` RUUcVddVU hReVc bfR]Zej T`_TVc_d& UV^`_decReZ_X T`^a]ZR_TV e` hReVc bfR]Zej deR_URcUd `W

S`eY dZ^f]ReVU R_U `SdVcgVU UZdd`]gVU `ijXV_ T`_TV_ecReZ`_d Z_ eYV 8YReeRY``TYVV GZgVc' 6WeVc

T`_dZUVcReZ`_ R_U eVTY_ZTR] VgR]fReZ`_ `W eYV HeReVmd cVbfVded& eYV 8`cad Z^a]V^V_eVU cVUfTVU W]`h

dfaa`ce e` /.) TWd UfcZ_X eYV jVRcd `W +))1& +))2& +)**& R_U +)*+& hZeY _` T`_dVbfV_e gZ`]ReZ`_d `W

hReVc bfR]Zej deR_URcUd'

*+

IYV 8`cadm dfTTVddWf] Z^a]V^V_eReZ`_ `W W]`h eRcXVe cVUfTeZ`_d Z_ eYV hVeeVc aVcZ`Ud `W eYV Uc`fXYe

jVRcd Z_UZTReVd eYRe eYV `aVcReZ`_ `W 7fW`cU 9R^ TR_ SV ^`UZWZVU hZeY`fe _VXReZgV VWWVTed `_ hReVc

bfR]Zej R_U `eYVc RdaVTed `W eYV 8YReeRY``TYVV GZgVc' IYVdV dfTTVddWf] cVUfTeZ`_d dfXXVde

T`_dZUVcReZ`_ `W WfceYVc cVUfTeZ`_d Z_ eYV W]`h eRcXVe Re FVRTYecVV 8cVV\ Z_ eYV hVeeVc aVcZ`Ud `W R]]

jVRcd e` RTYZVgV de`cRXV SV_VWZed Re _`c^R] eZ^Vd R_U cVUfTVU ac`SRSZ]ZeZVd `W eYV djdeV^ V_eVcZ_X

Uc`fXYe `aVcReZ`_d'

IYV ^`UV]d fdVU e` VgR]fReV eYV SV_VWZed `W R cVUfTVU W]`h eRcXVe Re eYV FVRTYecVV 8cVV\ T`_W]fV_TV `_

eYV ]R\V ]VgV]d RcV R dVe `W 68< 7RdZ_ >;8"GVdHZ^ ^`UV]d& hYZTY hVcV cV]VRdVU e`XVeYVc hZeY eYV 9;?H Z_

ETe`SVc +)*.' LV fdVU eh` R]eVc_ReZgVd Wc`^ eYZd dVe `W ^`UV]d' IYV WZcde `_V Zd hYRe eYV 8`cad cVWVcd

e` Rd eYV D` 6TeZ`_ 6]eVc_ReZgV #D66$ cVW]VTeZ_X TfccV_e hReVc fdV R_U hReVc ^R_RXV^V_e' ?_ eYZd

R]eVc_ReZgV& eYV FVRTYecVV 8cVV\ W]`h eRcXVe Zd dVe Re 0.) TWd W`c eYV V_eZcV jVRc' IYV dVT`_U R]eVc_ReZgV

Zd eYV F66& Rd UZdTfddVU RS`gV' ?_ eYV F66& eYV 8`cad cVgZdVU eYV FVRTYecVV 8cVV\ W]`h eRcXVe e` /.) TWd

UfcZ_X eYV hVeeVc R_U T`]UVc YR]W `W eYV jVRc #D`gV^SVc eYc`fXY 6acZ]$' ?_ `cUVc e` VgR]fReV eYV VWWVTe

`W WfceYVc cVUfTZ_X eYV W]`h eRcXVe UfcZ_X eYV hVeeVc R_U T`]UVc YR]W `W eYV jVRc& hV W`c^f]ReVU R eYZcU

R]eVc_ReZgV& hYZTY hV cVWVc e` Rd eYV F66 GVUfTVU `c eYV F66 ..)' IYV F66 GVUfTVU YRd R D`gV^SVc

eYc`fXY 6acZ] FVRTYecVV 8cVV\ W]`h eRcXVe `W ..) TWd& Sfe Zd `eYVchZdV eYV dR^V Rd eYV F66' ?_ S`eY eYV

F66 R_U eYV F66 GVUfTVU dTV_RcZ`d& eYV W]`h eRcXVe cV^RZ_d Re 0.) Wc`^ CRj eYc`fXY ETe`SVc'

D`eV eYRe eYV hReVc UV^R_U fdVU Z_ eYV D66 Zd _`e eYV dR^V Rd eYRe Z_ eYV F66' IYV 8`cad fdVU

=V`cXZRmd +))0 cVT`cUVU hReVc UV^R_U #*+1 ^XU `W hZeYUcRhR] Wc`^ BR\V BR_ZVc R_U +00 ^XU Wc`^ eYV

faaVc 8YReeRY``TYVV GZgVc$ Rd eYV SRdZd `W eYV UV^R_U dVe Z_ eYV D66' IYV F66& Y`hVgVc&

Z_T`ca`cReVU ++. ^XU `W =V`cXZRmd cVbfVde `W +20 ^XU Wc`^ BR_ZVc R_U -)1 ^XU Wc`^ eYV faaVc

8YReeRY``TYVV GZgVc'
**

IYV _Vh]j W`c^f]ReVU F66 GVUfTVU #F66 ..)$ YRd eYV dR^V UV^R_U Rd Z_ eYV

F66' 6 T`^aRcZd`_ SVehVV_ eYV D66 R_U eYV F66 #`c eYV F66 GVUfTVU$ eYVcVW`cV U`Vd _`e VgR]fReV

eYV VWWVTe `W cVUfTVU FVRTYecVV 8cVV\ W]`h eRcXVed' IYV SV_VWZTZR] VWWVTe `W cVUfTZ_X eYV FVRTYecVV

8cVV\ W]`h eRcXVe Z_ eYV hVeeVc R_U T`]UVc eZ^V TR_ SVde SV dVV_ Z_ R UZcVTe T`^aRcZd`_ SVehVV_ eYV

F66 R_U eYV F66 GVUfTVU #F66 ..)$'

6d TR_ SV dVV_ Z_ <ZXfcVd ,* eYc`fXY ,.& eYVcV Zd R aVcdZdeV_e BR_ZVc de`cRXV SV_VWZe eYc`fXY eYV ^`de

dVgVcV Uc`fXYed cVT`cUVU Z_ YZde`cj Wc`^ eYV cVUfTVU hZ_eVc(dacZ_X FVRTYecVV 8cVV\ W]`h eRcXVe Z_ eYV

F66 GVUfTVU Rd T`^aRcVU e` eYV F66' IYV ^RiZ^f^ SV_VWZe eYc`fXY eYV ^`de dVgVcV Uc`fXYe& eYV

+))0"+))2 aVcZ`U& Zd *'- WVVe Z_ V]VgReZ`_& `c c`fXY]j --&))) RTcV"WVVe Z_ de`cRXV' IYV SV_VWZed Wc`^ R

cVUfTVU FVRTYecVV 8cVV\ W]`h eRcXVe Z_ `eYVc Uc`fXYed RcV ]Vdd dfSdeR_eZR]& Sfe deZ]] VgZUV_e' <`c

ViR^a]V& eYV de`cRXV SV_VWZe Wc`^ eYV F66 GVUfTVU #F66 ..)$ TR_ SV Rd ^fTY Rd )'2 WVVe #`c R]^`de

,)&))) RTcV"WVVe$ Z_ *2./& )'2 WVVe #`c ^`cV eYR_ +2&))) RTcV"WVVe$ Z_ *212& )'0 WVVe #`c ^`cV eYR_

++&))) RTcV"WVVe$ Z_ *21/& R_U )'/ WVVe #`c ^`cV eYR_ +*&))) RTcV"WVVe$ Z_ *2-*'

IY`dV YZXYVc BR\V ]VgV]d eYV_ ac`gZUV djdeV^ SV_VWZed e` eYV V_eZcV 7RdZ_' ?_ R Uc`fXYe jVRc hYV_ SRdZ_

Z_W]`h Zd ]`hVc eYR_ RgVcRXV R_U T`^aVeZ_X _VVUd Z_ eYV 7RdZ_ decVeTY ]Z^ZeVU cVd`fcTVd& ^RZ_eRZ_Z_X

de`cRXV Z_ eYV BR\V& eYV ^`de fadecVR^ de`cRXV cVdVcg`Zc& acVdVcgVd ^RiZ^f^ `aVcReZ`_R] W]ViZSZ]Zej e`

**
?_ eYV F66& -) ^XU T`^Vd Wc`^ eYV =]RUVd GVdVcg`Zc' ?_ eYV F66 GVUfTVU #F66 ..)$& eYRe -) ^XU T`^Vd Wc`^

BR\V BR_ZVc'
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^VVe R]] RfeY`cZkVU afca`dVd R_U cVUfTVd eYV R^`f_e `W eZ^V" Sj WZgV ^`_eYd p eYRe eYV 7RdZ_ Zd Z_

Uc`fXYe `aVcReZ`_d'

B``\Z_X Re W]`hd Z_ eYV ^ZUU]V 8YReeRY``TYVV cVRTY& _` Z^aRTe Zd VgZUV_e Wc`^ eYV TYR_XV Z_ eYV

FVRTYecVV 8cVV\ W]`h eRcXVe' 6 T`^aRcZd`_ `W W]`h ViTVVUR_TV Re 8`]f^Sfd hRd ^RUV R^`_X eYV D66&

eYV F66& R_U eYV F66 GVUfTVU #F66 ..)$ dTV_RcZ`d' IYV UZWWVcV_TV Z_ W]`hd SV]`h +&))) TWd R^`_X eYV

dTV_RcZ`d Zd R]^`de _`_"ViZdeV_e'

<`c W]`hd SV]`h R URZ]j RgVcRXV `W **.) TWd Z_ eYV ^ZUU]V 8YReeRY``TYVV cVRTY& R ^VRdfcV Z^a`ceR_e

Wc`^ R hReVc bfR]Zej T`^a]ZR_TV aVcdaVTeZgV& eYVcV Zd R]d` ]Zee]V UZWWVcV_TV SVehVV_ eYV dTV_RcZ`d'

J_UVc eYV D66& eYV F66& R_U eYV F66 GVUfTVU #F66 ..)$ dTV_RcZ`d& eYV aVcTV_eRXVd RcV ,'*!& ,'+! R_U

,'+! #dZ^f]ReVU *2,2"+)**$'

B``\Z_X Re hReVc bfR]Zej aRcR^VeVcd daVTZWZTR]]j& hReVc bfR]Zej TR_ SV ac`eVTeVU hZeY R cVUfTVU

FVRTYecVV 8cVV\ W]`h eRcXVe Z_ eYV D`gV^SVc"6acZ] eZ^V aVcZ`U' 7RdVU fa`_ UZdd`]gVU `ijXV_ #9E$& eYV

aRcR^VeVc ]`_X ecRT\VU Rd R \Vj Z_UZTRe`c `W T`_UZeZ`_d Z_ eYV faaVc 8YReeRY``TYVV GZgVc& ]`hVcZ_X eYV

FVRTYecVV 8cVV\ W]`h eRcXVe Z_ eYV hZ_eVc ^`_eYd U`Vd _`e acVdV_e R hReVc bfR]Zej TYR]]V_XV

U`h_decVR^' =ZgV_ aRde ac`S]V^d hZeY 9E Z_ eYZd cVRTY& eYV dZX_ZWZTR_e Z^ac`gV^V_ed eYRe YRgV SVV_

^RUV hZeY cVdaVTe e` eYZd aRcR^VeVc& R_U eYV dZX_ZWZTR_TV `W 9E Z_ UVeVc^Z_Z_X hRdeV]`RU R]]`TReZ`_d&

=V`cXZR SV]ZVgVd eYRe R_j TYR_XVd Z_ eYV FVRTYecVV 8cVV\ W]`h eRcXVe ^fde SV RTTVaeRS]V Wc`^ R 9E

aVcdaVTeZgV'

IYV YjUc`Uj_R^ZT hReVc bfR]Zej ^`UV] =6 G?K"* hRd fdVU e` RddVdd UZdd`]gVU `ijXV_ Z_ eYV

8YReeRY``TYVV GZgVc f_UVc D66& eYV F66& R_U eYV F66 GVUfTVU #F66 ..)$' HaVTZWZTR]]j& ^`UV] cVdf]ed

Re eYV 9E dRX _VRc 9`X GZgVc& eYV a`Z_e `W ^Z_Z^f^ 9E T`_TV_ecReZ`_ Z_ eYV cZgVc SV]`h eYV hRdeVhReVc

UZdTYRcXVd Z_ eYV ^Vec` 6e]R_eR RcVR& hVcV RddVddVU W`c T`^a]ZR_TV hZeY eYV Z_decVR^ UZdd`]gVU `ijXV_

hReVc bfR]Zej TcZeVcZR #URZ]j RgVcRXV `W .') ^Z]]ZXcR^d aVc ]ZeVc O^X(]P R_U _`e ]Vdd eYR_ -') ^X(]$'

HaVTZWZTd `_ eYV CVec`a`]ZeR_ 8YReeRY``TYVV GZgVc C`UV] fdVU W`c eYZd VgR]fReZ`_ RcV ac`gZUVU Z_

6aaV_UZi ;'

GVdf]ed UV^`_decReV eYRe 9E TcZeVcZR RcV ViaVTeVU e` SV ^Ve eYc`fXY`fe eYV jVRc f_UVc R]] eYcVV

R]eVc_ReZgVd' IRS]V - ac`gZUVd eYV ^`UV] cVdf]ed W`c eYV ^Z_Z^f^ URZ]j RgVcRXV 9E T`_TV_ecReZ`_d Sj

jVRc' <ZXfcV ,/ dY`hd eYV ^`UV] cVdf]ed W`c URZ]j RgVcRXV 9E T`_TV_ecReZ`_d W`c VRTY jVRc W`c eYV D664

<ZXfcV ,0 dY`hd eYV URZ]j RgVcRXV 9E T`_TV_ecReZ`_d W`c VRTY jVRc W`c eYV F664 R_U <ZXfcV ,1 dY`hd eYV

URZ]j RgVcRXV 9E T`_TV_ecReZ`_d W`c VRTY jVRc W`c eYV F66 GVUfTVU #F66 ..)$' IYVdV cVdf]ed dY`h eYRe

eYV 9E TcZeVcZR RcV ^Ve eYc`fXY`fe eYV dZ^f]ReZ`_ aVcZ`U W`c VRTY R]eVc_ReZgV'

*-

=ABLE ), 6INIMUM 9REDICTED 0ISSOLVED 8XYGEN /ONCENTRATIONS BY @EAR

6INIMUM 0AILY -VERAGE 08 /ONCENTRATION !MG$5"

@EAR 7-- 9--
9-- ;EDUCED

!9-- **%"

+))) -'20 -'2. -'2/

+))* .'*- .',0 .'-/

+))+ .'*2 .')1 .'*1

+)), .'0. .'0, .'1,

+))- .',1 .',+ .'-.

+)). /')2 .'2+ /')-

+))/ .'+2 .')1 .'*-

+))0 .'*+ .')) .')+

+))1 .'+* .'*+ .'+)

<`c `eYVc aRcR^VeVcd W`c hYZTY hReVc bfR]Zej deR_URcUd YRgV SVV_ UVWZ_VU& VT`djdeV^ cVda`_dV Rd hV]]

Rd RddVdd^V_e R_U ^R_RXV^V_e& RcV ^`cV T`^a]Vi eYR_ W`c UZdd`]gVU `ijXV_' IYV SVde RgRZ]RS]V UReR

Z_UZTReV eYRe& f_UVc S`eY eYV F66 R_U eYV F66 GVUfTVU #F66 ..)$ R]eVc_ReZgVd& hZeY Z^a]V^V_eReZ`_ `W

eYV deReVmd `_X`Z_X hReVc bfR]Zej ^R_RXV^V_e ac`XcR^d& hReVcd eYRe TfccV_e]j dfaa`ce UVdZX_ReVU fdVd

h`f]U SV ViaVTeVU e` T`_eZ_fV e` U` d` R_U T`_eZ_fVU ac`XcVdd e`hRcU cVde`cReZ`_ h`f]U SV ViaVTeVU

W`c hReVcd eYRe RcV TfccV_e]j Z^aRZcVU'

?EST 9OINT 9OTENTIAL ;ULE /URVE ;EVISION AND 2LOOD ;ISK 6ITIGATION 8PERATION

LReVc GVd`fcTV 7V_VWZe `W Gf]V 8fcgV GVgZdZ`_

LVde F`Z_e GVdVcg`Zc Zd eYV dVT`_U ]RcXVde WVUVcR] de`cRXV ac`[VTe Z_ eYV 68< 7RdZ_' ?e YRd ,)/&*,* RTcV"

WVVe `W T`_dVcgReZ`_ de`cRXV Re Zed df^^Vc #Wf]]$ a``] ]VgV] hYV_ V]VgReZ`_ Zd ^RZ_eRZ_VU Re /,. WVVe

CHB' ?_ R_eZTZaReZ`_ `W dVRd`_R] acVTZaZeReZ`_ R_U YZXY Z_W]`h VgV_ed& eYV 8`cad ]`hVcd eYV e`a `W

T`_dVcgReZ`_ a``] Wc`^ /,. WVVe CHB Re eYV V_U `W ETe`SVc e` /+1 WVVe CHB Z_ ^ZU"9VTV^SVc' IYZd Zd

TR]]VU R hZ_eVc UcRhU`h_' IYV 8`cad \VVad eYV ac`[VTe Re /+1 WVVe CHB Wc`^ ^ZU"9VTV^SVc e` ^ZU"

<VScfRcj& hYV_ R XcRUfR] cZdV `W eYV cf]V TfcgV deRced e`hRcU R Wf]] a``] ]VgV] RXRZ_ Z_ @f_V' IYV

UcRhU`h_ Wc`^ /,. WVVe CHB e` /+1 WVVe CHB T`ccVda`_Ud e` R de`cRXV UZWWVcV_TV `W */+&.)) RTcV"WVVe&

`c .,! `W LVde F`Z_e T`_dVcgReZ`_ de`cRXV' ?_ eYV UcRhU`h_ aVcZ`U& eYZd de`cRXV daRTV Zd RgRZ]RS]V W`c

de`cZ_X W]``U hReVc Wc`^ ViaVTeVU dVRd`_R] YZXY acVTZaZeReZ`_ VgV_ed'

<c`^ eYV hReVc cVd`fcTV ^R_RXV^V_e aVcdaVTeZgV& eYVcV RcV dVgVcR] a`eV_eZR] ZddfVd hZeY eYV hZ_eVc

UcRhU`h_& VdaVTZR]]j `_V Rd dYRca Rd eYZd `_V' <Zcde& eYV UcRhU`h_ TRfdVd R ]RcXV R^`f_e `W de`cVU

hReVc e` SV cV]VRdVU Wc`^ eYV WVUVcR] cVdVcg`Zc djdeV^ Z_ eYV ]ReV WR]]& hYV_ eYV SZ`]`XZTR] Xc`hZ_X

dVRd`_ W`c SZ`eR Z_ eYV cZgVc Zd `gVc R_U eYV _VVU W`c cV]VRdV e` eYV cZgVc Zd _`e Rd ^fTY Rd Z_ eYV cZgVcZ_V

Xc`hZ_X dVRd`_' HVT`_U& eYV 8`cad UVWZ_Vd eYV aVcZ`U SVehVV_ 9VTV^SVc R_U <VScfRcj Rd eYV cVWZ]]

dVRd`_ W`c eYV WVUVcR] cVdVcg`Zcd' IYV hZ_eVc UcRhU`h_ T`_ecRUZTed eYV T`_TVae `W R cVWZ]] dVRd`_& hYV_

eYV R^`f_e eYRe TR_ SV de`cVU Zd XcVRe]j ]Z^ZeVU Sj eYV UVacVddVU hZ_eVc de`cRXV TRaRTZej' IYZcU& eYV

cZdV `W cf]V TfcgV ]RcXV]j T`ccVda`_Ud e` hYRe Zd TR]]VU HefcXV`_ HaRh_Z_X HVRd`_ #CRcTY eYc`fXY CRj$
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f_UVc eYV 8`cadm SRdZ_"hZUV `aVcReZ`_ dTYV^V' IYV HefcXV`_ HaRh_Z_X HVRd`_ YRaaV_d e` SV eYV

dVRd`_ hZeY eYV ]RcXVde ^Z_Z^f^ W]`h cVbfZcV^V_e Z_ eYV 6aR]RTYZT`]R GZgVc' IYV _VVU e` cVWZ]] WVUVcR]

de`cRXV& Z_T]fUZ_X LVde F`Z_e GVdVcg`Zc& e` eYV Wf]] a``] ]VgV] Zd Z_ UZcVTe T`^aVeZeZ`_ hZeY TR]]d W`c YZXYVc

cV]VRdVd W`c U`h_decVR^ afca`dVd' BRde Sfe _`e ]VRde& eYV UcRhU`h_ ZedV]W R_U eYV a`eV_eZR] #Rd hV]] Rd

cVR] ViaVcZV_TV$ eYRe LVde F`Z_e ^Rj _`e SV cVWZ]]VU e` Zed Wf]] a``] ]VgV] Re eYV SVXZ__Z_X `W df^^Vc

Yfced 8`_XcVddZ`_R]]j"RfeY`cZkVU cVTcVReZ`_R] afca`dV `W eYV LVde F`Z_e ac`[VTe'

HeR\VY`]UVcd Z_ eYV LVde F`Z_e RcVR YRgV ]`_X ViacVddVU eYV _VVU e` defUj eYV a`eV_eZR] W`c V]Z^Z_ReZ_X

`c ]Z^ZeZ_X eYV VieV_e `W eYV hZ_eVc UcRhU`h_ e` Z^ac`gV T`_UZeZ`_d W`c eYV 8`_XcVddZ`_R]]j"RfeY`cZkVU

cVTcVReZ`_ Re eYV ac`[VTe' IYV 8`cad YRd T`f_eVcVU eYRe R_j cVUfTeZ`_ Z_ hZ_eVc UcRhU`h_& `c Z_TcVRdV

Z_ hZ_eVc a``] ]VgV]d& h`f]U cVUfTV eYV R^`f_e `W dVRd`_R] W]``U cVeRZ_Z_X de`cRXV R_U eYfd SV

UVecZ^V_eR] e` W]``U cZd\ ^ZeZXReZ`_ `aVcReZ`_' <`c eYZd cVRd`_& eYV 8`cad UZU _`e T`_dZUVc cRZdZ_X eYV

LVde F`Z_e hZ_eVc cf]V TfcgV Z_ eYV LReVc 8`_ec`] CR_fR] faUReV ac`TVdd'

=V`cXZR ;F9 YRd h`c\VU hZeY deR\VY`]UVcd Z_ eYV LVde F`Z_e GVdVcg`Zc RcVR R_U f_UVcdeR_Ud eYVZc

a`dZeZ`_d' FcZ`c h`c\ U`_V Sj eYV >jUc`]`Xj J_Ze R_U `eYVc T`_df]eR_ed dY`hd RaacVTZRS]V hReVc

cVd`fcTV SV_VWZed Wc`^ cRZdZ_X eYV hZ_eVc cf]V TfcgV& _`e `_]j Re LVde F`Z_e& Sfe R]d` Re BR_ZVc R_U `eYVc

]`TReZ`_d Z_ eYV SRdZ_' ;F9md ]ReVde ^`UV]Z_X SRdVU `_ eYV 8`cadm F66 ^`UV] #hZeY TYR_XVd ^RUV `_]j

e` Z_TcVRdV LVde F`Z_e hZ_eVc cf]V TfcgV Wc`^ /+1 WVVe CHB e` /,+ WVVe CHB$ RXRZ_ UV^`_decReVd dfTY

SV_VWZed' <ZXfcVd ,2 e` -, dY`h de`cRXV SV_VWZed e` LVde F`Z_e Z_ eYV jVRcd `W *21*& *21/& +)))& +))-&

R_U +))/' IYV ^RiZ^f^ V]VgReZ`_ SV_VWZe e` LVde F`Z_e Zd -'1 WVVe Z_ jVRc *2.-' <ZXfcVd -- e` -0 dY`h

de`cRXV SV_VWZed e` BR_ZVc Z_ eYV jVRcd `W *21*& +)))& +))-& R_U +))/' IYV ^RiZ^f^ SV_VWZe e` BR_ZVc Zd

*'1- WVVe Z_ jVRc +))-' IYVcV Zd R]d` R d]ZXYe Z^ac`gV^V_e Z_ cVTcVReZ`_R] Z^aRTe e` S`eY BR_ZVc R_U

LVde F`Z_e #<ZXfcVd -1 R_U -2$' B``\Z_X Re W]`hd Z_ eYV ^ZUU]V 8YReeRY``TYVV cVRTY& ^`UV]Z_X Z_UZTReVd

eYRe W]`hd Z^a`ceR_e W`c hReVc bfR]Zej T`^a]ZR_TV h`f]U _`e SV RWWVTeVU Sj eYV cf]V TfcgV TYR_XV& hZeY

W]`hd Re 8`]f^Sfd VbfR] e` `c XcVRe eYR_ **.) TWd eYV dR^V aVcTV_eRXV `W eZ^V f_UVc eYV YZXYVc cf]V

TfcgV Rd eYV TfccV_e cf]V TfcgV' <Z_R]]j& R_ Z_TcVRdV Z_ eYV hZ_eVc cf]V TfcgV Zd ]Z\V]j e` SV_VWZe hReVc

bfR]Zej Z_ LVde F`Z_e BR\V' >ZXYVc hReVc dfcWRTV V]VgReZ`_d XV_VcR]]j T`_ecZSfeV e` ]`hVc ]VgV]d

TY]`c`aYj]] R Z_ cVdVcg`Zcd& R_U hReVc bfR]Zej ^`UV]Z_X f_UVceR\V_ Sj =V`cXZR dfaa`ced eYRe T`_T]fdZ`_'

GVgZdZ`_ e` <]``U GZd\ CZeZXReZ`_ EaVcReZ`_

=V`cXZR ;F9 f_UVcdeR_Ud eYV cVRd`_ SVYZ_U eYV 8`cadm cV]fTeR_TV e` T`_dZUVc R cVgZdVU LVde F`Z_e

hZ_eVc cf]V TfcgV' >`hVgVc& R cVgZVh `W eYV 8`cadm W]``U ^ZeZXReZ`_ `aVcReZ`_ Z_ eYV aRde R_U R cVgZdZ`_

e` eYV ViZdeZ_X ac`TVUfcV e` cVUfTV W]``U cZd\ h`f]U R]]`h eYV 8`cad e` T`_dZUVc cRZdZ_X LVde F`Z_emd

hZ_eVc cf]V TfcgV hZeY`fe YRgZ_X _VXReZgV Z^aRTed `_ W]``U ^ZeZXReZ`_ `aVcReZ`_d'

IYV 8`cad \Z_U]j ac`gZUVU =V`cXZR Z_W`c^ReZ`_ cVXRcUZ_X Zed W]``U cZd\ `aVcReZ`_d UfcZ_X CRj +)),& `_V

`W eYV ^`de dfSdeR_eZR] W]``U VgV_ed Z_ cVTV_e YZde`cj' ;F9md cVgZVh dfXXVded eYRe bfZT\Vc cVda`_dV e`

YZXY g`]f^Vd `W Z_W]`h e` eYV LVde F`Z_e ac`[VTe ^ZXYe YRgV Rg`ZUVU ]RcXV g`]f^Vd `W hReVc SVZ_X

de`cVU Z_ eYV cVdVcg`Zc R_U eYV ac`[VTemd V]VgReZ`_ cZdZ_X e`hRcU eYV e`a `W eYV W]``U ^ZeZXReZ`_ de`cRXV

#/-) WVVe CHB RTT`cUZ_X e` eYV 68< GVdHZ^ ^`UV]$' <ZXfcV .) dY`hd eZ^V dVcZVd `W LVde F`Z_e Z_W]`h&

cV]VRdV& R_U a``] V]VgReZ`_ Wc`^ CRj , e` CRj *)& +)),' ?e TR_ SV dVV_ eYRe& Rd eYV ,"Y`fc Z_W]`h e` eYV

*/

ac`[VTe c`dV RS`gV LVde F`Z_emd a`hVc Y`fdV TRaRTZej `W Rc`f_U */&.)) TWd #Raac`iZ^ReV]j Re *)3))

CRj /& +)),$ R_U T`_eZ_fVU e` Z_TcVRdV& eYV ac`[VTe cV]VRdV ]RXXVU SVYZ_U Z_W]`h W`c .- Y`fcd #f_eZ]

*/3)) CRj 1& +)),$' 6e `_V a`Z_e& cV]VRdV hRd ]Vdd eYR_ Z_W]`h Sj Rd ^fTY Rd 2+&-)) TWd'

IYV 8`cad YRd dZ_TV YR_U]VU R WRde cZdZ_X W]``U a``] R_U ]RcXV g`]f^Vd `W Z_W]`h bfZeV VWWVTeZgV]j Z_ S`eY

+))2 R_U ^`de cVTV_e]j Z_ 9VTV^SVc +)*.& RTT`^a]ZdYZ_X eYZd Z_ eYV WRTV `W ]Z^ZeReZ`_d a`dVU Sj cVR]"

eZ^V& Z_T`^a]VeV Z_W`c^ReZ`_' I` ^`gV SVj`_U R W`Tfd `_ aRde W]``U VgV_ed R_U a`de"Y`T RddVdd^V_ed

fdZ_X e`eR] \_`h]VUXV `W eYV Z_T`^Z_X W]`h dVbfV_TV& ;F9 h`c\VU hZeY eYV 8`cad R_U eYV DReZ`_R]

LVReYVc HVcgZTV H`feYVRde GZgVc <`cVTRde 8V_eVc #H;G<8$ e` eVde eYV Z_T`ca`cReZ`_ `W ac`SRSZ]Zej"SRdVU

W`cVTRde Z_W`c^ReZ`_ Z_ W]``U cZd\ ^ZeZXReZ`_ `aVcReZ`_d R_U dVV\ cVgZdVU W]``U ^ZeZXReZ`_ ac`TVUfcVd e`

cVW]VTe eYZd Z_T`ca`cReZ`_' ?_ eYZd Raac`RTY& eYV ^`UV]Vc(`aVcRe`c U`Vd _`e YRgV Wf]] \_`h]VUXV `W eYV

Z_T`^Z_X W]`h dVbfV_TV' ?_deVRU& YV `c dYV YRd ac`[VTe Z_W`c^ReZ`_ R_U W`cVTRde Z_W`c^ReZ`_ `_V eZ^V

deVa Re R eZ^V' ?_ `eYVc h`cUd& eYV ^`UV]Vc(`aVcRe`c Zd Z_ R gZcefR] W]``U ^ZeZXReZ`_ `aVcReZ`_' IYV X`R]

Zd e` ZUV_eZWj cVgZdVU ac`TVUfcVd hZeY T]VRc cf]Vd `_ hYV_ TVceRZ_ RTeZ`_d _VVU e` SV eR\V_ XZgV_ Z_W]`h

dVV_ Re eYV ac`[VTe& cf_`WW T`_UZeZ`_d Z_ eYV T`_ecZSfeZ_X UcRZ_RXV RcVR& R_U ac`SRSZ]Zej `W TVceRZ_ ]VgV]d

`W acVTZaZeReZ`_ Z_ eYV _VRc WfefcV'

?e Zd cVRd`_RS]V e` eYZ_\ eYRe Z_ +)), eYV ac`[VTe V]VgReZ`_ h`f]U _`e YRgV cZdV_ d` WRde e`hRcU eYV e`a `W

W]``U ^ZeZXReZ`_ de`cRXV YRU eYV 8`cad ^RUV VRc]ZVc R_U YZXYVc cV]VRdVd #_`e ViTVVUZ_X Z_W]`h `_ eYV

cZdZ_X ]Z^S `W R_ VgV_e `W T`fcdV$ hZeY eYV SV_VWZTZR] Z_W`c^ReZ`_ `W nhReVc `_ eYV Xc`f_Uo p UVWZ_VU Rd

cf_`WW eYRe YRd R]cVRUj ^ReVcZR]ZkVU Z_ eYV cVdVcg`Zcmd T`_ecZSfeZ_X UcRZ_RXV RcVR Sfe YRd _`e jVe

cVRTYVU eYV de`cRXV #R_U eYfd cV^RZ_Z_X eV^a`cRcZ]j nf_RTT`f_eVU W`co e` eYV ac`[VTe Z_W]`h$ p R_U

nhReVc Z_ eYV RZco `c W`cVTRde `W acVTZaZeReZ`_ Z_ eYV dY`ce eVc^ #R WVh URjd$' HfTY R W`cVTRde `W Z_W]`h

h`f]U XZgV eYV 8`cad VRc]j Z_W`c^ReZ`_ `_ Y`h ^fTY hReVc Zd `_ Zed hRj e` eYV ac`[VTe R_U hZeY Y`h

^fTY TVceRZ_ej' 6c^VU hZeY eYZd Z_W`c^ReZ`_& eYV 8`cad TR_ ^R\V VRc]j cV]VRdVd e` n^ReTY Z_W]`h&o

VgV_ hYV_ eYV nZ_W]`ho Zd deZ]] `_ Zed hRj e` eYV ac`[VTe R_U YRd _`e bfZeV cVRTYVU eYV cVdVcg`Zc jVe& R_U

eYfd Rg`ZU eYV UV]RjVU RTeZ`_ eYRe hRd `SdVcgVU Z_ VgV_ed dfTY Rd eYV CRj +)), `_V'

=V`cXZR ;F9 T`_ecRTeVU hZeY >jUc`]`XZTd e` UVgV]`a cVgZdZ`_d e` eYV LVde F`Z_e W]``U ^ZeZXReZ`_

`aVcReZ`_ SRdVU `_ eYV 8`cadm W]``U T`_ec`] ac`TVUfcV Rd cVW]VTeVU Sj eYV 8`cadm *212 9cRWe LReVc

8`_ec`] CR_fR]*+& eYV 8`cadm cVT`cUVU ac`[VTe `aVcReZ`_ UReR #V]VgReZ`_& Z_W]`h& R_U cV]VRdVd$& cVT`cUVU

W]`h dVbfV_TV Sj JH=H& R_U W]`h R_U acVTZaZeReZ`_ W`cVTRde ^RUV Sj H;G<8 SVehVV_ +)). R_U +)*.'

IYV defUj hRd UVdZX_VU e` VgR]fReV eh` bfVdeZ`_d3 ?d Ze a`ddZS]V e` UVdZX_ R cf]V `c R dVe `W cf]Vd& XZgV_

cVR]"eZ^V XRXV cVRUZ_Xd Wc`^ JH=H R_U W`cVTRde Z_W`c^ReZ`_ Wc`^ H;G<8& eYRe h`f]U #*$ R]]`h W`c VRc]ZVc

cV]VRdVd Wc`^ eYV LVde F`Z_e ac`[VTe e` RTYZVgV ]`hVc aVR\ cV]VRdV R_U _` h`cdV aVR\ cVdVcg`Zc

V]VgReZ`_& R_U #+$ ^Z_Z^ZkV WR]dV RTeZ`_d eYRe ]`hVc cVdVcg`Zc V]VgReZ`_ f__VTVddRcZ]j R_U YRgV R

_VXReZgV VWWVTe `_ LVde F`Z_e R_U djdeV^ de`cRXV5

IYV defUj UV^`_decReVU eYRe S`eY `feT`^Vd RcV RTYZVgRS]V' 6d dY`h_ Sj eYV >jUc`]`XZTd GVa`ce

#6aaV_UZi <$& eYV ^`UV]Vc(`aVcRe`c hRd WRTVU hZeY eYV dR^V Z_W]`h T`_UZeZ`_d& dR^V cVR]"eZ^V XRXV

cVRUZ_Xd Wc`^ JH=H& R_U eYV dR^V H;G<8 W`cVTRde `W decVR^ W]`h R_U acVTZaZeReZ`_' 6WeVc eYV dZ_X]V

*+
6e eYV eZ^V ;F9 T`_ecRTeVU eYZd h`c\& eYV 9;?H hRd _`e RgRZ]RS]V'

ACF238

ACF EIS for Master Water Control Manual Updates C-1184



*0

gR]fV H;G<8 W`cVTRde YRd SVV_ ecR_dW`c^VU Z_e` ac`SRSZ]Zej"SRdVU V_dV^S]V W`cVTRde& R dVe `W cf]Vd

UVdZX_VU e` YV]a eYV `aVcRe`cd eR\V TVceRZ_ RTeZ`_d& Z_T]fUZ_X hYRe hV TR]] ?_W]`h <`]]`hZ_X Gf]V #?<G$&

hRd Z_T`ca`cReVU Z_e` R W]``U `aVcReZ`_ ^`UV]' IYZd cVgZdVU W]``U ^ZeZXReZ`_ `aVcReZ`_ hRd eYV_ eVdeVU

hZeY cVR]"eZ^V T`_UZeZ`_d SVehVV_ +)). R_U +)*.' IYV cf]Vd hVcV cVgZdVU Z_ R_ ZeVcReZgV ^R__Vc& R_U

eYV cVdf]ed dY`h eYRe& UfcZ_X eYV HVaeV^SVc +))2 W]``UZ_X VgV_e& dfSdeR_eZR]]j ]`hVcVU aVR\ cV]VRdV #Sj

*.!$ Wc`^ LVde F`Z_e #Sj VieV_dZ`_ R ]`hVc cZd\ W]``U `aVcReZ`_$ T`f]U YRgV SVV_ RTYZVgVU hZeY eYV

W`cVTRde Z_W`c^ReZ`_ R_U eYV _Vh cf]Vd #<ZXfcV .*$' IYZd hRd RTYZVgVU _`e Re eYV ViaV_dV `W cVdVcg`Zc

de`cRXV VZeYVc& dZ_TV RWeVc"VgV_e cVdVcg`Zc V]VgReZ`_ SRcV]j TYR_XVU R_U eYV ]`_X"eVc^ cVdVcg`Zc

V]VgReZ`_ ViTVVUR_TV TfcgV hRd R]^`de ZUV_eZTR] e` eYV `aVcReZ`_ hZeY`fe eYV _Vh cf]Vd' 9VeRZ]d `W eYZd

defUj TR_ SV W`f_U Z_ eYV >jUc`]`XZTd GVa`ce ReeRTYVU e` eYZd ^V^`cR_Uf^ Z_ 6aaV_UZi <'

IYZd defUj UV^`_decReVU eYRe R cVgZdVU W]``U ^ZeZXReZ`_ `aVcReZ`_ SRdVU `_ ac`SRSZ]Zej"SRdVU W`cVTRde

Z_W`c^ReZ`_ Zd _`e `_]j a`ddZS]V Sfe R]d` VWWVTeZgV Z_ cVUfTZ_X W]``U cZd\d R_U VRdj e` Z^a]V^V_e'

<fceYVc^`cV& eYV TfccV_e W`c^f]ReZ`_ `W eYV cf]Vd R_U eYV aRcR^VeVcd Z_ eYV cf]Vd RcV [fde ViR^a]Vd `W

hYRe T`f]U SV Z^a]V^V_eVU' EeYVc aRcR^VeVc gR]fVd `c `eYVc W`c^d `W cf]Vd RZ^VU Re cVUfTZ_X W]``U

cZd\d TR_ R]d` SV eVdeVU' =V`cXZR ;F9 V_T`fcRXVd eYV 8`cad e` T`_eZ_fV e` h`c\ hZeY eYV HeReV R_U

H;G<8 Z_ afcdfZe `W cVUfTVU W]``U cZd\d R_U Z_TcVRdVU hReVc cVd`fcTV SV_VWZed Wc`^ LVde F`Z_e

GVdVcg`Zc'

7AVIGATION

IYV 8`cad YRd _`e Z^a]V^V_eVU R_j ^VR_Z_XWf] _RgZXReZ`_ `aVcReZ`_ dZ_TV *222& ^`de]j SVTRfdV eYV

]RT\ `W _RgZXReZ`_ UV^R_U R_U 8`cadm Z_RSZ]Zej e` `SeRZ_ _VTVddRcj -)* hReVc bfR]Zej TVceZWZTReZ`_ Wc`^

eYV HeReV `W <]`cZUR W`c UcVUXZ_X R_U d_RXXZ_X `aVcReZ`_d e` ^RZ_eRZ_ _RgZXReZ`_ TYR__V]d'

?_ eYV _Vh]j cV]VRdVU 9;?H& eYV 8`cad ac`a`dVd e` cVdf^V _RgZXReZ`_ `aVcReZ`_ `_ R cVXf]Rc SRdZd W`c eYV

hVeeVc aVcZ`U `W @R_fRcj eYc`fXY 6acZ] #`c CRj UVaV_UZ_X `_ YjUc`]`XZT T`_UZeZ`_d$ `W VRTY jVRc' IYV

8`cad T`_eV^a]ReVU ac`gZUZ_X `_]j R dVgV_"W``e TYR__V] W`c _RgZXReZ`_ eY`fXY& cVbfZcZ_X R W]`h `W

*/&+)) TWd Rd ^VRdfcVU Re 6aR]RTYZT`]R GZgVc Re 7]`f_ede`h_& <]`cZUR'

=V`cXZR ;F9 YRd dVcZ`fd T`_TVc_d `gVc eYV ac`a`dVU _RgZXReZ`_ W`c R _f^SVc `W cVRd`_d R_U eY`dV

T`_TVc_d RcV UZdTfddVU Z_ ^`cV UVeRZ] SV]`h'

<Zcde& eYV Z_T`ca`cReZ`_ `W _RgZXReZ`_ `aVcReZ`_ dfSdeR_eZR]]j Z_TcVRdVU eYV _f^SVc `W URjd hYV_ eYV

68< djdeV^ Zd f_UVc Uc`fXYe `aVcReZ`_' ;F9 deRWW e``\ eYV 8`cadm F66 ^`UV] R_U W`c^f]ReVU R F66 D`

DRgZXReZ`_ R]eVc_ReZgV Sj efc_Z_X `WW eYV _RgZXReZ`_ `aVcReZ`_' IYV F66 D` DRgZXReZ`_ R]eVc_ReZgV h`f]U

cVdf]e Z_ R e`eR] Uc`fXYe `aVcReZ`_ `W ,&/++ URjd `W eYV *2,2"+)** aVcZ`U `W dZ^f]ReZ`_' ?_ T`^aRcZd`_&

eYV 8`cadm F66 R]eVc_ReZgV hZeY _RgZXReZ`_ `aVcReZ`_ h`f]U cVdf]e Z_ R e`eR] Uc`fXYe `aVcReZ`_ `W -&1,,

URjd' IYZd Zd R ,,! Z_TcVRdV Z_ Uc`fXYe `aVcReZ`_' <fceYVc^`cV& hYZ]V eYV F66 D` DRgZXReZ`_

R]eVc_ReZgV h`f]U _`e cVdf]e Z_ R_j URjd `W ;iecV^V 9c`fXYe `aVcReZ`_& eYV F66 R]eVc_ReZgV hZeY

_RgZXReZ`_ `aVcReZ`_ h`f]U TRfdV eYV djdeV^ e` SV Z_ ;iecV^V 9c`fXYe `aVcReZ`_ W`c /* URjd'

*1

IYV VWWVTe `W F66 _RgZXReZ`_ `aVcReZ`_& Z_ T`^aRcZd`_ e` eYV _` _RgZXReZ`_ R]eVc_ReZgV& TR_ SV dVV_ Z_

<ZXfcVd .+ eYc`fXY /)' DRgZXReZ`_ ecZXXVcd R_U Uc`fXYe ecZXXVcd RcV ViacVddVU Z_ R SZ_Rcj ^R__Vc& hZeY

eYV gR]fV * cVacVdV_eZ_X n`_o R_U ) cVacVdV_eZ_X n`WWo T`_UZeZ`_d'

?_ acVgZ`fd R_R]jdVd `W eYV 8`cadm `aVcReZ`_ `W eYV 68< djdeV^& ;F9 deRWW YRd dVV_ Z_ XV_VcR] Uc`fXYe

`aVcReZ`_d eR\Z_X a]RTV Z_ eYV ejaZTR] Uc`fXYe jVRcd `W eYV *2.)md #*2.*& *2.-"*2./$& eYV *21)md #*21*&

*21/& R_U *211"*212$& eYV efc_ `W eYV TV_efcj #*222"+))*$& R_U eYV ^`de cVTV_e `_Vd #+))/"+))1$'

Ja`_ cVgZVh `W eYV F66 R]eVc_ReZgV& Y`hVgVc& deRWW _`eZTVU ejaZTR] _`_"Uc`fXYe jVRcd hZeY Uc`fXYe

`aVcReZ`_ eR\Z_X a]RTV' <`c ViR^a]V& Uc`fXYe `aVcReZ`_d T]`dV]j W`]]`h _RgZXReZ`_ `aVcReZ`_d Z_ *2-)&

#<ZXfcV .+$& Z_ *21. #<ZXfcV ./$& Z_ *22+ #<ZXfcV .0$& R_U Z_ +))- #<ZXfcV .1$'

;gV_ Z_ eYV ejaZTR] Uc`fXYe jVRcd hYV_ Uc`fXYe `aVcReZ`_d h`f]U fdfR]]j `TTfc& eYV F66 R]eVc_ReZgV

hZeY _RgZXReZ`_ `aVcReZ`_ h`f]U ScZ_X `_ Uc`fXYe `aVcReZ`_ VRc]ZVc eYR_ eYV `_V hZeY`fe _RgZXReZ`_'

6]d`& eYV `_dVe `W Uc`fXYe `aVcReZ`_ Z_ eYVdV eZ^Vd fdfR]]j Z^^VUZReV]j W`]]`hd eYV T`_T]fdZ`_ `W R

_RgZXReZ`_ `aVcReZ`_& hYZTY dec`_X]j Z_UZTReVd TRfdReZ`_' <`c ViR^a]V& f_UVc *2-* YjUc`]`Xj& R Uc`fXYe

`aVcReZ`_ h`f]U `TTfc Z_ CRj f_UVc eYV F66 R]eVc_ReZgV hZeY`fe _RgZXReZ`_' J_UVc eYV F66 hZeY

_RgZXReZ`_& Y`hVgVc& eYV Uc`fXYe `aVcReZ`_ h`f]U eR\V a]RTV Z_ CRcTY& Z^^VUZReV]j RWeVc R _RgZXReZ`_

`aVcReZ`_ Wc`^ @R_fRcj e` <VScfRcj *2-* #<ZXfcV .+$' J_UVc YjUc`]`XZT T`_UZeZ`_d `W *2.- e` *2./ R_U

eYV F66 R]eVc_ReZgV hZeY`fe _RgZXReZ`_& eYVcV h`f]U _`e SV R Uc`fXYe `aVcReZ`_ f_eZ] @f]j *2..& R_U Ze

h`f]U `_]j ]Rde f_eZ] CRj *2./' LZeY eYV F66 _RgZXReZ`_ R]eVc_ReZgV& Y`hVgVc& eYV Uc`fXYe `aVcReZ`_

h`f]U deRce Z_ @f_V *2.-& ^`cV eYR_ R jVRc VRc]ZVc& R_U h`f]U ]Z_XVc `_ R_U `WW f_eZ] VRc]j *2.0 #<ZXfcV

.-$' HZ^Z]Rc dZefReZ`_d TR_ SV dVV_ hZeY eYV YjUc`]`Xj `W *21* #<ZXfcV ..$& +))/"+))1 #<ZXfcV .2$& R_U

+)** #<ZXfcV /)$'

HVT`_U& Z_ eYV _RgZXReZ`_ dVRd`_ `W Uc`fXYe `c UcZVc jVRcd& eYV djdeV^ TjT]Vd ^f]eZa]V eZ^Vd SVehVV_

eYV eh` ViecV^Vd `W R _RgZXReZ`_ `aVcReZ`_& hYV_ */&+)) TWd Zd _VVUVU& R_U R Uc`fXYe `aVcReZ`_& hYV_

`_]j R .&))) TWd W]`h cVbfZcV^V_e Zd acVdV_e' IYZd cVgVcdR] SVehVV_ eh` ViecV^Vd Zd UZcVTe]j

T`_ecRUZTe`cj e` eYV 8`cadm UVdZcV W`c deVRUj `aVcReZ`_ R_U d^``eY ecR_dZeZ`_'

IYV cVgVcdR] TR_ SV dVV_ f_UVc gRcZ`fd YjUc`]`XZT T`_UZeZ`_d' <`c ViR^a]V& f_UVc *2-+ YjUc`]`Xj& eYV

djdeV^ h`f]U SV `aVcReVU W`c R ^`_eY `W _RgZXReZ`_ SVW`cV Ze a]f_XVd Z_e` R Uc`fXYe `aVcReZ`_ Z_ eYV

_Vie eh` ^`_eYd& hYZTY Zd eYV_ W`]]`hVU Sj R_`eYVc eh` ^`_eYd `W _RgZXReZ`_ #<ZXfcV .+$' J_UVc *2.*

T`_UZeZ`_d& eYV djdeV^ h`f]U ViaVcZV_TV R]^`de eh` ^`_eYd `W _RgZXReZ`_ W`]]`hVU Sj R ^`_eY `W

Uc`fXYe `aVcReZ`_& hYZTY Zd eYV_ W`]]`hVU Sj R_`eYVc eh` ^`_eYd `W _RgZXReZ`_ R_U R_`eYVc eh`

^`_eYd `W Uc`fXYe `aVcReZ`_ #<ZXfcV .,$' HZ^Z]Rc SZa`]Rc SVYRgZ`c TR_ SV dVV_ f_UVc *2.0 #<ZXfcV .-$&

+))/"+))0 #<ZXfcV .2$& R_U +)** #<ZXfcV /)$ T`_UZeZ`_d'

IYZcU& eYV ^VcV ac`daVTe eYRe _RgZXReZ`_ `aVcReZ`_& hYZTY cVbfZcVd dfSdeR_eZR] W]`h dfaa`ce Wc`^

de`cRXV& ^Rj eR\V a]RTV Z_ R Uc`fXYe jVRc ]Z\V *2.-& *21*& +))/& +))0& R_U +)** cRZdVd dVcZ`fd T`_TVc_d'

IYVcV RaaVRcd e` SV _` W`cVTRde YjUc`]`XZT T`_UZeZ`_d fdVU Rd R eYcVdY`]U W`c R _RgZXReZ`_ dVRd`_ e`

T`^^V_TV' EeYVc eYR_ djdeV^ 8`^a`dZeV He`cRXV SVZ_X YVR]eYj Re eYV SVXZ__Z_X `W R _RgZXReZ`_

dVRd`_& eYVcV RaaVRcd e` SV _` YjUc`]`XZT Z_W`c^ReZ`_ eYRe TR_ SV fdVU e` de`a eYV Z^a]V^V_eReZ`_ `W
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de`cRXV"T`deZ_X _RgZXReZ`_ `aVcReZ`_ f_eZ] eYRe de`cRXV a]f_XVd Z_e` N`_V , W`c R cVgVcdR] e` Uc`fXYe

`aVcReZ`_'

=V`cXZR ;F9 V_T`fcRXVd eYV 8`cad e` VdeRS]ZdY R_ Z_W]`h W`cVTRde ^VTYR_Zd^& `_V eYRe Zd _`e f_]Z\V eYV

`_V UZdTfddVU Z_ eYV dVTeZ`_ eZe]VU LVde F`Z_e F`eV_eZR] Gf]V 8fcgV GVgZdZ`_ R_U <]``U GZd\ CZeZXReZ`_

EaVcReZ`_' HfTY W`cVTRde TR_ YV]a eYV 8`cad Z^a]V^V_e _RgZXReZ`_ `aVcReZ`_ `_]j hYV_ T`_UZeZ`_d

hRccR_e dfTY R_U Rg`ZU T`de]j _RgZXReZ`_ `aVcReZ`_d eYRe RXXcRgReV de`cRXV SfcUV_d Z_ Uc`fXYe jVRcd'

<`fceY& eYVcV RaaVRcd e` SV R_ Vcc`c Z_ eYV _RgZXReZ`_ aVcW`c^R_TV ^VRdfcV W`c d`^V `W eYV

R]eVc_ReZgVd Z_T]fUZ_X eYV F66' HeRWW hRd _`e RS]V e` cVa]ZTReV eYV _RgZXReZ`_ RgRZ]RSZ]Zej `W eYV F66 hZeY

R_ VgR]fReZ`_ e``] UVgV]`aVU fdZ_X `_]j UVdTcZaeZ`_d ac`gZUVU Sj eYV 8`cad' <`c ViR^a]V& eYV 8`cad

deReVU eYRe eYV F66 YRd R -+'.! dVgV_"W``e _RgZXReZ`_ TYR__V] RgRZ]RSZ]Zej& hYZ]V hV T`f]U `_]j TR]Tf]ReV

R_ RgRZ]RSZ]Zej `W +*'2!' JdZ_X eYV dR^V f_UVcdeR_UZ_X R_U aVcW`c^R_TV ^VRdfcV& eYV F66 hZeY`fe

_RgZXReZ`_ cVbfZcV^V_e h`f]U YRgV R *2'+! RgRZ]RSZ]Zej `W dVgV_"W``e TYR__V]' IYZd ^VR_d eYRe eYVcV Zd

R_ Z_TcVRdV `W `_]j +'2! `c R ^VcV eh` jVRcd `W RUUZeZ`_R] _RgZXReZ`_ RgRZ]RSZ]Zej f_UVc eYV F66

_RgZXReZ`_ `aVcReZ`_ Z_ eYV V_eZcV 0,"jVRc aVcZ`U' IYV T`de `W eYZd XRZ_ Z_ _RgZXReZ`_& Y`hVgVc& TR_ SV

YZXY Rd VgZUV_TVU Sj R W`fc WVVe UZWWVcV_TV Z_ ^Z_Z^f^ BR_ZVc V]VgReZ`_ #SVehVV_ eYV F66 R_U eYV F66

D` DRgZXReZ`_ R]eVc_ReZgVd$ R_U Sj eYV a`Z_ed RS`gV cV]ReVU e` Z^aRTed `_ djdeV^ de`cRXV R_U eYV

Z_TcVRdVU V^VcXV_Tj Uc`fXYe `aVcReZ`_ `W eYV djdeV^'

<ZWeY& ;F9 deRWW YRd SVV_ dfTTVddWf] Z_ W`c^f]ReZ_X R_ R]eVc_ReZgV e` RTYZVgV eYV dR^V ]VgV] `W _RgZXReZ`_

RgRZ]RSZ]Zej hZeY`fe eYV Z^aRTed `_ de`cRXV dVV_ hZeY eYV F66' LZeY ^Z_`c TYR_XVd e` eYV _RgZXReZ`_

aRcR^VeVcd& +*'2! _RgZXReZ`_ RgRZ]RSZ]Zej YRd SVV_ RTYZVgVU hZeY BR_ZVc V]VgReZ`_ gZcefR]]j f_TYR_XVU

Wc`^ eYV F66 D` DRgZXReZ`_ R]eVc_ReZgV' LV V_T`fcRXV eYV 8`cad e` h`c\ hZeY ;F9 e` WfceYVc Via]`cV

Z^a]V^V_eZ_X ^`cV Rae R_U ^`cV VWWZTZV_e _RgZXReZ`_ `aVcReZ`_d'

<Z_R]]j& _RgZXReZ`_ `aVcReZ`_ dY`f]U SV Z^a]V^V_eVU `_]j hYV_ eYVcV Zd UV^R_U W`c _RgZXReZ`_& R_U

dY`f]U _`e dVcgV Rd R dVT`_URcj R_U Z^a]ZTZe W]`h cVbfZcV^V_e' ?_ eYV _RgZXReZ`_ dVRd`_ `W @R_fRcj

eYc`fXY CRj& eYV W]`h cVbfZcV^V_e `W */&+)) TWd TR_ SV ^fTY YZXYVc eYR_ W]`h cReVd UVeVc^Z_VU Sj eYV

G?EF @Z^ L``UcfWW cV]VRdV cVbfZcV^V_ed' IYV 8`cad dY`f]U _`e ecVRe eYV */&+)) TWd Rd R W]`h eYRe YRd

e` eR\V a]RTV Z_ eYV _RgZXReZ`_ dVRd`_' IYZd W]`h dY`f]U `_]j eR\V a]RTV W`]]`hZ_X R_ VdeRS]ZdYVU

ac`TVdd' =V`cXZR ;F9 dfXXVded eYV W`]]`hZ_X Rd VddV_eZR] V]V^V_ed `W dfTY R ac`TVdd3 T]VRc UVT]RcReZ`_d

`W _VVUd Wc`^ a`eV_eZR] fdVcd& WRg`cRS]V YjUc`]`XZT T`_UZeZ`_d Rd W`cVTRde Sj VdeRS]ZdYVU ac`e`T`]d&

T]`dV T``cUZ_ReZ`_ R^`_X ^f]eZa]V fdVcd d` eYV dR^V W]`h T`_TV_ecReVU Z_ R dY`ce aVcZ`U TR_ dfaa`ce

^R_j fdVcd& R_U R_ VgR]fReZ`_ R_U UVT]RcReZ`_ `W de`cRXV Z^aRTe Wc`^ eYV 8`cad' ;F9 Zd hZ]]Z_X e` h`c\

hZeY eYV 8`cad Z_ UVgV]`aZ_X eYZd ac`TVUfcV R_U Zed V]V^V_ed'

6ETHODOLOGY OF -LTERNATIVE 1VALUATION$9ERFORMANCE 6EASURES

FVcW`c^R_TV CVRdfcVd W`c ;_UR_XVcVU HaVTZVd

?_ acVgZ`fd T`^^f_ZTReZ`_d hZeY eYV 8`cad R_U eYV JH <ZdY R_U LZ]U]ZWV HVcgZTV #HVcgZTV$& =V`cXZR ;F9

RUg`TReVU UVgV]`aZ_X aVcW`c^R_TV ^VRdfcVd SRdVU `_ aYjdZTR] VgZUV_TV& cReYVc eYR_ RcSZecRcj SV]ZVWd

eYRe RcV _`e dfaa`ceVU Sj dTZV_TV' ?_ @R_fRcj +)*,& ;F9 acVdV_eVU Z_ hcZeZ_X eYV T`_TVae `W eYV =V`cXZR

+)

8`_eV^a]ReZ`_& R_ `aVcReZ`_ dVe SRdVU `_ aVcW`c^R_TV ^VRdfcVd UVdZX_VU e` ^VVe R]] RfeY`cZkVU

afca`dVd& Z_T]fUZ_X SZ`]`XZTR] _VVUd `W V_UR_XVcVU daVTZVd Z_ eYV 6aR]RTYZT`]R GZgVc'

;F9 deRWW R_U T`_ecRTe`cd UVgV]`aVU R daRh_Z_X dVRd`_ `aVcReZ`_ e` V_YR_TV eYV RgRZ]RSZ]Zej `W

defcXV`_ daRh_Z_X YRSZeRe' JdZ_X aVcW`c^R_TV ^VRdfcVd `W daRh_Z_X YRSZeRe RgRZ]RSZ]Zej UVgV]`aVU Sj

eYV HVcgZTV& eYV =V`cXZR 8`_eV^a]ReZ`_ ac`gZUVd SVeeVc YRSZeRe RgRZ]RSZ]Zej eYR_ eYV G?EF U`Vd' JdZ_X

W]``Ua]RZ_ T`__VTeZgZej aVcW`c^R_TV ^VRdfcVd UVgV]`aVU Sj eYV HVcgZTV& eYV =V`cXZR 8`_eV^a]ReZ`_

ac`gZUVd SVeeVc T`_eZ_f`fd W]``Ua]RZ_ T`__VTeZgZej eYR_ eYV G?EF'*,

=V`cXZR ;F9 R]d` a`Z_eVU `fe eYV ]RT\ `W aYjdZTR] VgZUV_TV dfaa`ceZ_X aVcW`c^R_TV ^VRdfcVd W`c W]`hd

SVehVV_ .&))) TWd R_U *)&))) TWd' ?_ eYV gRcZ`fd 7Z`]`XZTR] EaZ_Z`_d eYV HVcgZTV YRd ZddfVU `_ `aVcReZ`_

`W @Z^ L``UcfWW B`T\ R_U 9R^& V_f^VcReZ`_ `W W]`hd SVehVV_ .&))) TWd R_U *)&))) TWd& R_U

aVcTV_eRXVd SRdVU `_ eY`dV T`f_ed& dVcgVU Rd eYV aVcW`c^R_TV ^VRdfcVd' IYV +)*+ 7Z`]`XZTR] EaZ_Z`_

ReecZSfeVd RUgVcdV VWWVTed e` ]ZdeVU daVTZVd Z_ eYV .&))) e` *)&))) TWd cR_XV' ;F9 hRd RS]V e` dY`h eYRe

eYZd Zd _`e T`ccVTe'

JdZ_X TYRcRTeVcZdeZTd #UVaeY `W Z_f_UReZ`_ R_U d]`aV$ ZUV_eZWZVU Sj eYV HVcgZTV Rd Raac`acZReV YRSZeRe Z_

Zed 7Z`]`XZTR] EaZ_Z`_d R_U SReYj^VecZT UReR eYV 8`cad T`]]VTeVU `W eYV 6aR]RTYZT`]R GZgVc& ;F9 hRd RS]V

e` UVcZgV eYV RXXcVXReVU R^`f_e `W a`eV_eZR] YRSZeRe& dfZeRS]V W`c WRe eYcVVcZUXV ^fddV]d& Re ^`cV eYR_

W`cej dZeVd R]`_X eYV 6aR]RTYZT`]R GZgVc& Rd R Wf_TeZ`_ `W deRXV R_U W]`h' 8`_ecRcj e` eYV +)*+ 7Z`]`XZTR]

EaZ_Z`_& ;F9 W`f_U eYRe eYV ^RiZ^f^ R^`f_e `W RXXcVXReVU ^fddV] YRSZeRe `TTfcd Re W]`hd ^fTY ]`hVc

eYR_ .&))) TWd' IYV cVdf]e T]VRc]j Z_UZTReVd eYRe eYV aVcW`c^R_TV ^VRdfcV `W W]`hd SVehVV_ .&))) R_U

*)&))) TWd Rd W`c^f]ReVU Sj eYV HVcgZTV Zd Z_Raac`acZReV'

;F9 deRWW YRd YRU aVcd`_R] T`^^f_ZTReZ`_d hZeY HVcgZTV deRWW `_ WZV]U Z_gVdeZXReZ`_d `W WRe eYcVVcZUXV

^fddV]d R_U eYVZc YRSZeRe' ?e Zd ;F9 deRWWmd f_UVcdeR_UZ_X eYRe ]RcXV RcVRd `W YRSZeRe R_U ]RcXV

a`af]ReZ`_d `W eYV V_UR_XVcVU ^fddV]d YRgV SVV_ W`f_U hYV_ W]`h hRd c`fXY]j .&))) TWd' IYV UV_dZej

`W eYV ^fddV]d Z_ eYV dfcgVjVU YRSZeRe Z_UZTReVU R _Vh]j VdeZ^ReVU a`af]ReZ`_ e` SV SVehVV_ . R_U /

^Z]]Z`_& dVgVcR] eZ^Vd eYV `cZXZ_R] VdeZ^ReV eYfd& eYV ]ReVde defUj ZUV_eZWjZ_X S`eY ]RcXV R^`f_ed `W

YRSZeRe R_U ]RcXV a`af]ReZ`_d `W ^fddV]d U`Vd _`e dfaa`ce eYRe eYVcV RcV R_j XRZ_d Rdd`TZReVU hZeY W]`hd

RS`gV .&))) TWd' 6_`eYVc ac`daVTe `W eYZd WZ_UZ_X Zd eYRe eYV RSf_UR_TV `W eYV ^fddV]d ^R\Vd Ze a`ddZS]V

W`c eYV HVcgZTV e` deRce R UV]ZdeZ_X ac`TVdd'

IYfd& =V`cXZR dfXXVded eYRe eYV 8`cad dY`f]U feZ]ZkV eYZd _Vh Z_W`c^ReZ`_ `SeRZ_VU Sj ;F9 R_U eYV

HVcgZTV R_U UZdT`_eZ_fV fdZ_X Z_gR]ZU ]`h W]`h aVcW`c^R_TV ^VRdfcVd Z_ VgR]fReZ_X `aVcReZ`_

R]eVc_ReZgVd'

LReVc Hfaa]j FVcW`c^R_TV CVRdfcVd

H`^V `W eYV aVcW`c^R_TV ^VRdfcVd fdVU Z_ VgR]fReZ_X R]eVc_ReZgVd RaaVRc e` SV Z_Raac`acZReV' <`c

ViR^a]V& Z_ IRS]V -',"*+ LReVc Hfaa]j FVcW`c^R_TV W`c LReVc CR_RXV^V_e Re BR\V BR_ZVc& 8`]f^_d ,

*,
7Vj`_U Z^ac`gVU SZ`]`XZTR] aVcW`c^R_TV ^VRdfcVd& hV YRgV R]d` dVV_ SVeeVc aVcW`c^R_TVd Z_ eVc^d `W `eYVc

SV_VWZed RTc`dd eYV SRdZ_& Z_T]fUZ_X SVeeVc de`cRXV T`_UZeZ`_d Z_ eYV WVUVcR] cVdVcg`Zcd& SVeeVc cVTcVReZ`_ `feT`^Vd&

dZ^Z]Rc YjUc`a`hVc SV_VWZed& R_U Z^ac`gVU W]`h T`_UZeZ`_d Re 8`]f^Sfd'
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eYc`fXY . hVcV fdVU e` T`^aRcV R]eVc_ReZgVd Z_ eVc^d `W eYV WcVbfV_Tj `W eYV cVdVcg`Zc SVZ_X Z_

UZWWVcV_e RTeZ`_ k`_Vd' IYV ac`S]V^ Zd eYRe eYV UZWWVcV_e R]eVc_ReZgVd YRgV UZWWVcV_e RTeZ`_ k`_V

UVWZ_ZeZ`_d& `c eYV T`_dVcgReZ`_ de`cRXV hRd UZgZUVU UZWWVcV_e]j' >`h TR_ R T`^aRcZd`_ `W de`cRXV SVZ_X

Z_ UZWWVcV_e RTeZ`_ k`_Vd SV RTYZVgVU Z_ R WRZc ^R__Vc hYV_ eYV k`_Vd RcV UZgZUVU UZWWVcV_e]j5

>jUc`a`hVc FVcW`c^R_TV CVRdfcVd

;F9 deRWW cVgZVh `W eYV YjUc`a`hVc a`hVc aVcW`c^R_TV ^VRdfcVd Z_UZTReVd a`eV_eZR] Vcc`cd Z_ eYV

TR]Tf]ReZ`_ `W TRaRTZej SV_VWZed Re LVde F`Z_e R_U LR]eVc <' =V`cXV' <`c ViR^a]V& Z_ IRS]V -',",& eYV

LVde F`Z_e& B`hVde 6__fR] >jUc`a`hVc 8RaRTZej dVV^d e` YRgV SVV_ TR]Tf]ReVU hZeY ]`_X"eVc^ RgVcRXV

`W eYV R__fR] TRaRTZeZVd& cReYVc eYR_ eYV deReVU n]`hVdeo R__fR] TRaRTZej' IYV dR^V hRd `SdVcgVU W`c

LR]eVc <' =V`cXV #IRS]V -',"-$'

GVTcVReZ`_ FVcW`c^R_TV CVRdfcVd

IYVcV RaaVRcd e` SV R U`fS]V fdV `W eYV dR^V aVcW`c^R_TV ^VRdfcV Z_ VgR]fReZ_X eYV R]eVc_ReZgVd Re R]]

eYcVV WVUVcR] cVdVcg`Zcd' <`c ViR^a]V& Z_ IRS]V -',"1& eYV 8`]f^_ nDf^SVc `W URjd SV]`h L6B #*&)/)m$o

ac`gZUVd eYV dR^V Z_W`c^ReZ`_ Rd Z_ 8`]f^_ nFVcTV_e `W eZ^V SV]`h L6B #*&)/)m$'o IYV ]ReeVc `_V

RaaVRcd e` T`_eRZ_ gR]fVd Z_ eYV WZcde `_V UZgZUVU Sj eYV ]V_XeY `W eYV cVTcVReZ`_R] dVRd`_' ?_ `eYVc

h`cUd& eYV dR^V deR_URcU YRd SVV_ Raa]ZVU ehZTV Z_ VgR]fReZ_X eYV R]eVc_ReZgVd'

DRgZXReZ`_ FVcW`c^R_TV CVRdfcVd

<`]]`hZ_X eYV 8`cadm UVdTcZaeZ`_ `W _RgZXReZ`_ aVcW`c^R_TV ^VRdfcVd& ;F9 deRWW ecZVU e` VgR]fReV

R]eVc_ReZgVd ac`gZUVU Sj eYV 8`cad Rd hV]] Rd RUUZeZ`_R] `_Vd T`_dZUVcVU Sj ;F9 deRWW' ?e hRd W`f_U eYRe

;F9 deRWW T`f]U _`e cVa]ZTReV aVcW`c^R_TVd `W R]] `W eYV R]eVc_ReZgVd ac`gZUVU Sj eYV 8`cad' IYV cR_\Z_X

h`f]U YRgV SVV_ UZWWVcV_e ZW deRWW f_UVcdeR_UZ_X `W eYV aVcW`c^R_TV ^VRdfcVd Zd T`ccVTe'

=V`cXZR ;F9 V_T`fcRXVd eYV 8`cad e` dYRcV Zed aVcW`c^R_TV ^VRdfcV e``]d hZeY eYV deR\VY`]UVcd d` eYV
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From:

Sent: Friday, January 29, 2016 3:50 PM

To: ACF-WCM

Subject: [EXTERNAL] To The Corp on Lake Lanier GA - regarding the proposed WCM......

Follow Up Flag: Follow up

Flag Status: Flagged

To Whom It May Concern:

Regarding the proposed WCM, I request that you please consider my following requests -

1. Revise the navigation plan to avoid the severe impact the proposed plan will have on Lanier's water levels.
2. Incorporate rigorous drought prediction that will trigger changes in reservoir operations to preserve lake levels

during drought.
3. Manage the reservoirs to retain maximum storage levels in the reservoirs so that drought conditions will not have

the devastating impact that was experienced in December 2007 and 1982.
4. Model and plan for raising Lake Lanier's full pool level to 1073.

Thank you,
Fred Fox
Buford, GA
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From: Char Pettigrew

Sent: Friday, January 29, 2016 5:43 PM

To: ACF-WCM

Cc: 'KRPettigrew'

Subject: [EXTERNAL] US Army Corp of Engineers - Proposed Navigation Plan Concerns

Commander
U.S. Army Corps of Engineers
Mobile District
Attn: PD-EI (ACF-DEIS)
P.O. Box 2288
Mobile, AL 36628

Dear Commander,

As homeowners on Lake Lanier, it’s recently come to our attention that the Corps' proposed navigation plan is
quite likely to have a significant impact on lake levels. We moved to Lake Lanier just a year and a half ago in
the hopes of retiring and fulfilling a life-long dream. We love it here! But with the changes under
consideration, our fear is that our family will be unable to fully enjoy our home and we stand to lose a
considerable amount of property value - which we’ve saved our entire lives to enjoy…

Still, we recognize that the Corp’s task is not an easy one. You have a responsibility not just to lake property
homeowners, like us, but also to manage for flooding, provide crucial water for farmers and ensure adequate
flow for river traffic downstream – well beyond Georgia.

Recent hard rains and high lake levels may make it hard to remember the drought conditions of past years. But
we know that it’s very likely that, despite recent rains, we’ll again experience those difficult times. And so you
should know that for our part, we continue to seek ways to conserve this precious resource and reduce our
personal water usage,

Therefore, we would ask that serious consideration be given revising the proposed plan in order to avoid
dropping levels too far and begin the steps necessary to raising full pool levels from 1,071 to 1,073 feet. We
know that when the rains fall, there are very few reservoirs in which to capture it. And creating more reservoirs
is hugely costly, would take years (decades…), and quite frankly, is unlikely to ever occur. So capturing the
rainfall we receive when it’s plentiful for future use when it’s not seems to be a practical, cost-effective, way
to better prepare for the future while lessening the overall effect on everyone.

Thank you sincerely for your consideration,

Keith & Charlene Pettigrew
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From: Mary Thompson

Sent: Friday, January 29, 2016 5:38 PM

To: ACF-WCM

Subject: [EXTERNAL] WCM COMMENTS

To Whom it may Concern,

I would like to add to and support the detailed and factual commentary provided by the Lake Lanier Association
in a letter to Colonel Jon J. Chytka Commander USACE.

I am very concerned about the navigation operations which would lower Lake Lanier by more than four feet in
a drought similar to the one in 2007-2008. The impact of this is huge in many ways and I would agree that the
following needs to occur:

1. Revise the navigation plan to avoid the severe impact it will have on Lanier’s water levels.

2. Incorporate rigorous drought prediction that will trigger changes in reservoir operations to preserve lake
levels during drought.

3. Manage the reservoirs to retain maximum storage levels in the reservoirs so that drought conditions will not
have the devastating impact that was experienced in December 2007.

4. Plan for raising Lake Lanier’s full pool level to 1073 allowing for more water retention especially in cases of
drought.

5. Bring the WMC in line with what is really happening on this Lake now and not base it on decades old
theories that do not "hold water" today.

Not only will lack of water prove harmful for the huge financial engine that Lake Lanier has become with
millions of yearly visitors to this Lake, I can also tell you as a Lake Lanier Appraiser, the impact on Real Estate
values is huge when water levels go down by 4 feet during a drought as is proposed, when we need it the most.

This will also significantly impact water needed for drinking which has become more evident due to increases
in population in and around the lake. This demand will only increase moving forward and cannot be ignored.

I ask that you please weigh all comments you receive very seriously as there are thousands of concerned
citizens who live on and around Lake Lanier who will be impacted, including businesses who rely on Lake
Lanier for their livelihood.

Respectfully Submitted,

Mary Thompson
Lake Lanier Appraiser and Concerned Citizen

--
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The link ed image c annot be d isplay ed. The fi le may hav e been mov ed, renamed, o r dele ted . Ve rify tha t the l ink points to the co r re ct file and loc ation.

The linked
imagec anno t

be d isp lay ed.

The fi le may

hav e been

mov ed,
ren amed, or

deleted .

Ver ify that

the link

po ints to the

c or rect file

and loc ation.

Mary T. Thompson
Lanier Appraisal Service-Lake Lanier Specialist
Certified Appraiser

Website: Blockedwww.lanierappraisalservice.com
Blog: Blockedwww.activerain.com/blogs/lakelanierappraiser

The content of this fax/e-mail message and any attachment thereto is confidential nonpublic
information intended for the recipients named above.If received in error and you are not one of the
above named recipients, kindly forward it back to the sender and then delete and disregard the
message.You are further notified that the copying, distribution, or dissemination of this fax/e-mail
and any attachment is strictly prohibited unless permission, in writing or by fax/e-mail, is received
from the sender.

Furthermore, this e-mail message may contain company-client privileged communications or it may
contain company work product, both of which are privileged. The privilege is not waived by fax or
electronic transmittal.

Viwtsrwiw#xs#EGJ574#5#Qev}#Xlsqtwsr#
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From: Michael Brown

Sent: Saturday, January 30, 2016 5:05 AM

To: ACF-WCM

Subject: [EXTERNAL] WCM

To whom it may concern:

We are members of LLA and support their suggestions for the WCM.
Thank you.

Sincerely,

Mike and Jan Brown

A

Viwtsrwiw#xs#EGJ575#6#Qmoi#erh#Ner#Fvs{r#

#

#

#
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From: John C. Solomon

Sent: Saturday, January 30, 2016 10:23 PM

To: ACF-WCM

Subject: [EXTERNAL]

Attachments: george.docx

See attached

Responses to ACF243 – John Solomon
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Nslr#G1#Wspsqsr#

I|igyxmzi#Hmvigxsv#

Etepeglmgspe#Fe}#Gleqfiv#sj#Gsqqivgi#

A

B

Responses to ACF243 – John Solomon

A. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.

B. The PAA includes provisions for increased flows when sufficient water is available within the basin to support

the availability of a 7-ft navigation depth in the Apalachicola River each year between January and May.

Increased flows beyond that level to provide opportunity for navigation use of the Apalachicola River would

have adverse effects on other authorized purposes of the ACF Basin projects. USACE, Mobile District received a

10-year permit from the Florida Department of Environmental Protection (DEP) on November 27, 2013, to

conduct snagging operations on the river to maintain navigability depending on annual availability of operation

and maintenance funds. Dredging of the navigation channel in the Apalachicola River has not been conducted

since the Florida DEP denied USACE a permit for the work in 2005. Additionally, because the ACF navigation

project is considered a low use waterway from a commercial navigation standpoint, USACE has been unable to

budget for operation and maintenance funds to conduct maintenance dredging on the river. These constraints

will likely continue to exist for the foreseeable future.
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From: Taylor, George

Sent: Saturday, January 30, 2016 9:03 PM

To: ACF-WCM

Subject: [EXTERNAL] ACF DEIS and WCM Comments

Attachments: ACF WCM Comment Ltr.pdf

Attached please find our comments on the ACF draft water control manual and DEIS.

Viwtsrwiw#xs#EGJ577#6#Skpixlsvti#Ts{iv#

# #
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From: Holly Parker

Sent: Saturday, January 30, 2016 6:25 PM

To: ACF-WCM

Subject: [EXTERNAL] ACF EIS Comments

Attachments: BBSC Comments on ACF Water Control Manual and Draft EIS.pdf

Please see attached.

Thank you,
Holly Parker

Responses to ACF245 – Big Bend Sierra Club
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Responses to ACF245 – Big Bend Sierra Club

A. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.

ACF245

ACF EIS for Master Water Control Manual Updates C-1229



Responses to ACF245 – Big Bend Sierra Club

B. No response is required.

C. The WSSA (appendix B of the EIS) evaluates alternatives to reallocation as a means of satisfying Georgia’s water

needs and concludes that reallocation of storage in Lake Lanier is the most economically efficient. USACE is not

authorized to operate the ACF Basin reservoir projects to provide releases specifically for the benefit of fish and

wildlife resources or associated habitat conditions in Apalachicola Bay. The analysis presented in section 6 of the

EIS indicates that the PAA would have a minimal effect on flow conditions in the Apalachicola River and into the

bay as compared to current reservoir operations under the NAA. Because flow and water quality changes in the

Apalachicola River and Bay are not expected under the PAA, no incremental effect on fish and wildlife resources

in the bay would be anticipated. In regard to downstream releases to meet the water supply needs of Metro

Atlanta, the 11th Circuit Court of Appeals found that the River and Harbor Act of 1946 (RHA) required USACE to

ensure the downstream water supply needs of Metro Atlanta. Therefore, USACE makes releases to meet this

downstream water supply authority/requirement in the RHA.
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From: Ben Emanuel

Sent: Saturday, January 30, 2016 8:09 PM

To: ACF-WCM

Cc: Gordon Rogers

Subject: [EXTERNAL] ACF WCM DEIS Comment

Attachments: ACF WCM DEIS Comment FRK-AR Jan2016.pdf

Please find attached a comment letter submitted jointly by American Rivers and Flint Riverkeeper® as public comment
on the Draft Environmental Impact Statement and Water Control Manual for the Apalachicola-Chattahoochee-Flint River
Basin.

Please feel free to contact us if there are questions regarding these comments.

Thank you.

Ben Emanuel

Ben Emanuel | Associate Director, Clean Water Supply Programs | American Rivers

108 East Ponce de Leon Ave., Suite 212 | Decatur, GA 30030

American Rivers | Rivers Connect Us | AmericanRivers.org
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Tuutwyzsnynjx$ns$Wjxytwnsl$Mjfqym~$Kqt|x$ns$Ljtwlnf�x$Zuujw$Kqnsy$Wn{jw$Gfxns$

,f{fnqfgqj$fy$|||2FrjwnhfsWn{jwx2twl3WzssnslIw~-2$

Tzw$y|t$twlfsn�fyntsx$fwj$rjrgjwx$tk$ymj$Fufqfhmnhtqf1Hmfyyfmtthmjj1Kqnsy$

Xyfpjmtqijwx0$Nsh2$,FHKX-2$Ltwits$Wtljwx0$J}jhzyn{j$Inwjhytw$fsi$Wn{jwpjjujw$fy$
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Kqnsy$Wn{jwpjjujw0$xjw{jx$ts$ymj$FHKX$Lt{jwsnsl$Gtfwi$fsi$ts$ymj$FHKX$Yjhmsnhfq$

T{jwxnlmy$fsi$Httwinsfynts$\twpnsl$Lwtzu2$Fx$FHKX$rjrgjwx0$|j$|tzqi$qnpj$yt$

yfpj$ymnx$tuutwyzsny~$yt$wjnyjwfyj$ymfy$ymj$FHKX$Xzxyfnsfgqj$\fyjw$Rfsfljrjsy$Uqfs$

,X\RU-0$uzgqnxmji$ns$Rf~$64590$mfx$gjjs$xzgrnyyji$yt$ymj$Z2X2$Fwr~$Htwux$tk$

Jslnsjjwx$,ZXFHJ-0$Rtgnqj$Inxywnhy0$fx$uzgqnh$htrrjsy$ts$ymj$FHK$\HR$fsi$IJNX2$

\j$kjjq$ymfy$ymj$xzgrnyyfq$tk$ymj$FHKX$X\RU$nx$ywjrjsitzxq~${fqzfgqj$fx$uzgqnh$

htrrjsy$ts$ymj$\HR$fsi$IJNX0$fsi$|j$mtuj$ymj$ZXFHJ$|nqq$ln{j$kzqq$htsxnijwfynts$

yt$ymj$X\RU2$Tzw$htrrjsyx$ns$ymnx$qjyyjw0$rjfs|mnqj0$fwj$xzgrnyyji$ts$gjmfqk$tk$

tzw$y|t$twlfsn�fyntsx0$gzy$sty$FHKX2$

Tzw$htrrjsyx$fwj$gwnjk$fsi$hfs$gj$xzrrfwn�ji$fx$ktqqt|x?$

" Ymj$ZXFHJ$rzxy$jsxzwj$ymfy$ymj$\HR$wjkqjhyx$fhhzwfyj$uwtojhyntsx$tk$|fyjw$

ijrfsi$kwtr$htrrzsnynjx$wjq~nsl$ts$ymj$FHK$x~xyjr$ktw$|fyjw$xzuuq~2$

$

" Ymj$ZXFHJ$rzxy$jsxzwj$ymfy$nsyjwfljsh~$httwinsfynts$ts$ymj$\HR$kzqq~$

fhhtzsyx$ktw$ymj$nrutwyfsy$jhtx~xyjrx$uwjxjsy$ns$ymj$FHK$gfxns$fsi$ymjnw$

|fyjw$sjjix2$

$

" Ymj$ZXFHJ$rzxy$wj1j}frnsj$ymj$Zsnrufnwji$Kqt|x$,ZNK-$ifyfxjy$ktw$ymj$Kqnsy$

Wn{jw$gfxns$zynqn�ji$ns$nyx$m~iwtqtlnh$rtijqnsl$ktw$ymj$FHK$x~xyjr2$

$

Ymj$ZXFHJ$rzxy$jsxzwj$ymfy$ymj$\HR$wjkqjhyx$fhhzwfyj$uwtojhyntsx$tk$|fyjw$

ijrfsi$kwtr$htrrzsnynjx$wjq~nsl$ts$ymj$FHK$x~xyjr$ktw$|fyjw$xzuuq~2$

Fqymtzlm$rzsnhnufq$|fyjw$zxj$ns$ymj$zuujw$Kqnsy$Wn{jw$gfxns$mfx$f$wjqfyn{jq~$xrfqq$

vzfsynyfyn{j$nrufhy$ts$gfxns$nskqt|x$nsyt$ymj$FHK$x~xyjr$fy$Onr$\ttiwzkk$Ifr$

,ljsjwfqq~$qjxx$ymfs$54$ujwhjsy-0$tzw$hqtxj$|twp$|nym$Kqnsy$gfxns$|fyjw$uwt{nijwx$

gtym$|nymns$fsi$tzyxnij$tk$ymj$Rjywtutqnyfs$Stwym$Ljtwlnf$\fyjw$Uqfssnsl$Inxywnhy$

,RSL\UI-$nsktwrx$tzw$j}ujhyfyntsx$tk$kzyzwj$|fyjw$ijrfsi$ymwtzlmtzy$ymj$fwjf2$

Rfs~$|fyjw$uwt{nijwx$ymwtzlmtzy$ymj$Rjywt$Fyqfsyf$fwjf0$fsi$nsijji$ymwtzlmtzy$

ymj$sfynts0$fwj$j}ujwnjshnsl$ijhqnsnsl$hzxytrjw$ijrfsi$ywjsix$ymfy$mf{j$gjjs$

zsfsynhnufyji$ns$rfs~$hfxjx2$Ymjxj$ywjsix$hfs$gj$fyywngzyji$yt$f${fwnjy~$tk$kfhytwx$

,|fyjw$jkknhnjsh~$fsi$htsxjw{fynts0$jhtstrnh$ywjsix$fsi$hqnrfynh${fwnfgnqny~$frtsl$

ymjr-0$rfs~$tk$|mnhm$|nqq$htsynszj$yt$nrufhy$|fyjw$ijrfsi$nsyt$ymj$kzyzwj2$Ymjxj$

ywjsix$fwj$wjuwjxjsyji$ns$ymj$ufxy$|fyjw$zxj$ifyf$hfuyzwji$g~$RSL\UI$wjutwynsl2$

Fx$ymwtzlmtzy$ymj$sfynts0$rfs~$Rjywt$Fyqfsyf$|fyjw$x~xyjrx$fwj$j}ujwnjshnsl$

ijhqnsnsl$ujw1hfunyf$ijrfsi2$Rjfs|mnqj0$j}fruqjx$fwj$nshwjfxnsl$tk$htrrzsnynjx$

j}ujwnjshnsl$ijhqnsnsl$ytyfq$rzsnhnufq$|fyjw$ijrfsi$j{js$izwnsl$ujwntix$tk$

utuzqfynts$fsi$jhtstrnh$lwt|ym2$

A

Responses to ACF246 – American Rivers

A. The final EIS includes updated information regarding Georgia’s water supply needs.
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Rjfs|mnqj0$6459$utuzqfynts$uwtojhyntsx$g~$ymj$Ljtwlnf$Lt{jwstw�x$Tkknhj$tk$

Uqfssnsl$fsi$Gziljy$fsynhnufyj$qt|jw$utuzqfynts$lwt|ym$wfyjx$ymfs$uwj{ntzxq~$

j}ujhyji2$Htrgnsji$|nym$ijhqnsnsl$ujw1hfunyf$|fyjw$ijrfsi0$wjizhji$utuzqfynts$

lwt|ym$wfyjx$hfqq$nsyt$vzjxynts$ymj$t{jwfqq$|fyjw$ijrfsi$uwtojhyntsx$ymwtzlmtzy$ymj$

Rjywt$Fyqfsyf$wjlnts2$Fy$ymnx$hwnynhfq$ozshyzwj$ns$ijyjwrnsnsl$|fyjw$rfsfljrjsy$ns$

ymj$FHK$gfxns0$fsi$|nym$sj|$ywjsix$ns$|fyjw$zxj$gjhtrnsl$hqjfwjw0$ny$nx$nshzrgjsy$

zuts$ymj$ZXFHJ$yt$f{tni$t{jw1jxynrfynsl$rzsnhnufq$|fyjw$ijrfsi2$

Ymj$ZXFHJ$rzxy$jsxzwj$ymfy$nsyjwfljsh~$httwinsfynts$ts$ymj$\HR$kzqq~$

fhhtzsyx$ktw$ymj$nrutwyfsy$jhtx~xyjrx$uwjxjsy$ns$ymj$FHK$gfxns$fsi$ymjnw$

|fyjw$sjjix2$Ymj$FHK$wn{jw$x~xyjr$xzuutwyx$lqtgfqq~$nrutwyfsy$gntin{jwxny~$fsi$

mnlmq~$htrrjwhnfqq~$nrutwyfsy$fvzfynh$fsi$jxyzfwnsj$jhtx~xyjrx2$Ktwrfq$

htsxzqyfynts$gjy|jjs$ymj$ZXFHJ$fsi$sfyzwfq$wjxtzwhj$fljshnjx$xzhm$fx$ymj$Z2X2$Knxm$

fsi$\nqiqnkj$Xjw{nhj$rzxy$sty$tsq~$yfpj$uqfhj0$gzy$ymjxj$htsxzqyfyntsx$rzxy$gj$

uwtujwq~$xywzhyzwji$ns$twijw$yt$jsxzwj$ymfy$jhtx~xyjr$|fyjw$sjjix$fwj$rjfsnslkzqq~$

fhhtzsyji$ktw$ns$ZXFHJ$rfsfljrjsy$uqfsx2$$

F$ywjrjsitzx$gti~$tk$xhnjsynknh$wjxjfwhm$mfx$hqfwnknji$ymj$wtqj$tk$xywjfrkqt|$fx$ymj$

�rfxyjw${fwnfgqj�$ns$ymj$mjfqym$tk$wn{jwnsj$jhtx~xyjrx$fsi$ymjnw$jxyzfwnjx0$fsi$

ymwtzlm$rjfsnslkzq$htsxzqyfynts$ymj$ZXFHJ$mfx$ymj$fgnqny~$yt$yfpj$nsyt$fhhtzsy$ymnx$

gti~$tk$xhnjshj$ns$twijw$yt$uwjxjw{j$fsi$rfnsyfns$gtym$ymj$jhtx~xyjrx$fsi$

jhtstrnjx$|mtxj$xzw{n{fq$ijujsix$xt$rzhm$ts$xywjfrkqt|x$|nymns$ymj$FHK$wn{jw$

x~xyjr2$$

Rjwj$htsxnijwfynts$tk$nsin{nizfq$xujhnjx0$nshqzinsl$jsifsljwji$xujhnjx$fx$wjvznwji$

ktw$htsxzqyfynts$zsijw$ymj$kjijwfq$Jsifsljwji$Xujhnjx$Fhy0$nx$sjnymjw$fijvzfyj$yt$

fiiwjxx$ymj$uwjxjsy$fsi$kzyzwj$htsinyntsx$ns$ymj$FHK0$stw$itjx$xzhm$htsxnijwfynts$

kzqknqq$ymj$kzqq$wjvznwjrjsyx$tk$ymj$qf|$izwnsl$nsyjwfljsh~$htsxzqyfyntsx2$Xujhnknhfqq~0$

rjwjq~$xujhnk~nsl$rnsnrzr$kqt|x$izwnsl$iwtzlmy$htsinyntsx$nx$nsxzkknhnjsy$

htsxnijwfynts@$uwtujwq~$xywzhyzwji$htsxzqyfyntsx$|nqq$fiiwjxx$ymj$kzqq$kqt|1hzw{j$

sjjix$tk$ymj$FHK$jhtx~xyjr0$jxujhnfqq~$izwnsl$,gzy$sty$qnrnyji$yt-$iwtzlmyx2$

Ymj$ZXFHJ$rzxy$wj1j}frnsj$ymj$Zsnrufnwji$Kqt|x$,ZNK-$ifyfxjy$ktw$ymj$Kqnsy$

Wn{jw$gfxns$zynqn�ji$ns$nyx$m~iwtqtlnh$rtijqnsl$ktw$ymj$FHK$x~xyjr2$Ln{js$ymj$

ywjrjsitzx$nshwjfxj$ns$htsxzruyn{j$|fyjw$zxj$kwtr$ymj$Kqnsy$Wn{jw$gfxns$t{jw$

fuuwt}nrfyjq~$ymj$ufxy$84$~jfwx0$ymj$ijlwjj$tk$xnrnqfwny~$gjy|jjs$ymj$zsnrufnwji$

Kqnsy$Wn{jw$gfxns$nskqt|x$wjuwjxjsyji$ns$ymj$iwfky$\HR$fsi$tgxjw{ji$kqt|x$fy$Z2X2$

Ljtqtlnhfq$Xzw{j~$lfzlnsl$xyfyntsx$ns$ymj$Kqnsy$gfxns$hfqqx$ktw$f$wj1j}frnsfynts$tk$ymj$

rtijqji$ZNK2$Ymj$ZNK$itjx$sty$fhhzwfyjq~$wjuwjxjsy$ymj$ywzj$�zsnrufnwji�$

htsinyntsx$ns$ymj$Kqnsy2$Htsxzruyn{j$|fyjw$zxj$mfx$nshwjfxji$nrrjsxjq~$ymwtzlmtzy$

ymj$Kqnsy$Wn{jw$gfxns$xnshj$ymj$rni15><4x$izj$yt$rzsnhnufq0$nsizxywnfq$fsi$

B

Responses to ACF246 – American Rivers

B. Updating WCMs for projects is an inherent USACE function. It is important to distinguish this operational update

from other feasibility studies performed by USACE. The Master WCM update is not a study and is only a change

to operation of existing constructed projects. Alternatives were developed in accordance with USACE

authorities. Furthermore, USACE has spent the last 26 years attempting to update its WCMs for the ACF Basin.

During that time, USACE has participated in interagency working groups, comprehensive studies, interstate

compacts, settlement discussions, meetings between state governors, litigation, and negotiations led by the U.S.

Secretary of the Interior. Throughout the NEPA process there has been extensive interagency and public

coordination.
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flwnhzqyzwfq$|fyjw$zxj$fsi$f$qfhp$tk$htwwjxutsinsl$wjyzws$kqt|x0$|mnqj$j{futwfyn{j$

qtxx$tk$|fyjw$kwtr$szrjwtzx$nrutzsirjsyx$tk$fqq$xn�jx$ymwtzlmtzy$ymj$Kqnsy$gfxns$

mfx$nshwjfxji$ktw$ijhfijx2$$

Fx$nx$|nijq~$pst|s0$flwnhzqyzwfq$|fyjw$zxj$ns$ufwynhzqfw$mfx$nshwjfxji$iwfrfynhfqq~$

ns$ymj$qt|jw$Kqnsy$Wn{jw$gfxns$t{jw$fuuwt}nrfyjq~$ymj$qfxy$84$~jfwx2$\fyjw$

|nymiwf|fqx$kwtr$gtym$xzwkfhj$xywjfrx$ns$ymj$Kqnsy$gfxns$fsi$kwtr$lwtzsi|fyjw$

xtzwhjx$,rfnsq~$ymj$Kqtwnifs$fvznkjw-$ktw$flwnhzqyzwfq$nwwnlfynts$mf{j$mfi$iwfrfynh$

sjlfyn{j$nrufhyx$ts$xywjfrkqt|$fy$lfzlnsl$xyfyntsx$ymwtzlmtzy$ymj$gfxns0$jxujhnfqq~$

ns$iwtzlmy$~jfwx2$Ymnx$|fyjw$htsxzruynts$mfx$rfwpjiq~$wjizhji$ymj$nskqt|x$kwtr$

ymj$Kqnsy$x~xyjr0$nshqzxn{j$tk$Xuwnsl$Hwjjp0$nsyt$Qfpj$Xjrnstqj$fsi$\ttiwzkk$Ifr2$

Htsxzruyn{j$ufyyjwsx$mf{j$fqxt$hmfslji$ymj$i~sfrnhx$tk$ymj$Kqtwnifs$Fvznkjw$

x~xyjr0$nshqzinsl$ymj$ynrnsl$tk$wjhmfwlj3$wjht{jw~$ktqqt|nsl$iwtzlmy$htsinyntsx$fsi$

fxxthnfyji$xzwkfhj$kqt|$hzw{jx2$

Ln{js$ymj$rfotw$|fyjw$wjxtzwhj$ij{jqturjsy$ymfy$mfx$thhzwwji$ns$ymj$Kqnsy$gfxns$ns$

wjhjsy$ijhfijx$fsi$ymj$kfhy$ymfy$ymj$ZNK$mfx$nruqnhfyntsx$ktw$ijyjwrnsnsl$|mfy$kqt|x$

xmtzqi$gj$wjqjfxji$nsyt$ymj$Fufqfhmnhtqf$Wn{jw0$jxujhnfqq~$izwnsl$iwtzlmy0$ny$nx$

hwnynhfq$ymfy$ymj$ZNK$rtwj$fhhzwfyjq~$wjuwjxjsy$uwj1ij{jqturjsy$htsinyntsx2$Ns$fqq$

hqnrfynh$htsinyntsx$fsi$jxujhnfqq~$ns$iwtzlmy$~jfwx0$ny$nx$hwnynhfqq~$nrutwyfsy$yt$

uwt{nij$jhtx~xyjr$kqt|x$nsyt$ymj$Fufqfhmnhtqf$utwynts$tk$ymj$x~xyjr0$fsi$ozxy$fx$

nrutwyfsy$ymfy$rfsfljrjsy$g~$ymj$ZXFHJ$fsi$tymjw$jsynynjx$jsxzwjx$fijvzfyj$

jhtx~xyjr$kqt|x$ns$iwtzlmy$~jfwx$ymwtzlmtzy$ymj$jsynwj$FHK$gfxns0$nshqzxn{j$tk$ymj$

Kqnsy$fsi$Hmfyyfmtthmjj$gfxnsx2$Kfnqzwj$yt$it$xt$|nqq$qnpjq~$qjfi$yt$xyfwp$jhtqtlnhfq$

ijlwfifynts$ns$ymj$Fufqfhmnhtqf$Wn{jw$fsi$jxyzfw~0$fx$|jqq$fx$jqxj|mjwj$ymwtzlmtzy$

ymj$FHK$gfxns2$Kzwymjw$jhtqtlnhfq$ijlwfifynts0$ns$yzws0$|tzqi$gj$ywjrjsitzxq~$

ifrflnsl$yt$htrrzsnynjx$fsi$jhtstrnjx$ymwtzlmtzy$ymj$wjlnts2$$

Kzwymjw0$xnshj$ymj$ZXFHJ$mfx$st$htsywtq$t{jw$kqt|x$jsyjwnsl$ymj$x~xyjr$kwtr$nyx$

Kqnsy$�fwr0�$ny$nx$hwnynhfq$yt$fhhzwfyjq~$wjuwjxjsy$ymtxj$kqt|x$ns$gtym$rtijqnsl$fsi$ns$

uwfhynhfq0$wjfq1ynrj$rfsfljrjsy$xt$ymfy$wjqjfxjx$kwtr$ymj$ZXFHJ1htsywtqqji$

nrutzsirjsyx$ts$ymj$Hmfyyfmtthmjj$fwr$fwj$sjnymjw$�ytt$qfwlj�$stw$�ytt$xrfqq0�$

rfpnsl$xzwj$ymfy$gtym$|fyjw$xzuuq~$fsi$jhtqtlnhfq$kqt|x$ns$ymj$Hmfyyfmtthmjj$Wn{jw$

fwj$ln{js$ymj$fyyjsynts$ymj~$ijrfsi2$

Knsfqq~0$|j$wjnyjwfyj$tzw$xzuutwy$tk$ymj$FHKX$X\RU$fx$tkknhnfq$htrrjsy$yt$ymj$

ZXFHJ$ts$ymj$FHK$\HR$fsi$IJNX2$Jfhm$tk$ymj$X\RU�x$nsxynyzyntsfq$fsi$m~iwtqtlnh$

wjhtrrjsifyntsx$nx$pj~$yt$ltti$rfsfljrjsy$tk$ymj$FHK$jhtx~xyjr2$Ymjwj$nx$

jstzlm$|fyjw$ns$ymj$x~xyjr$yt$uwt{nij$ktw$fs$j}hjqqjsy$gfqfshj$tk$tkkxywjfr$fsi$

nsxywjfr$sjjix2$Ymj$ZXFHJ$rzxy$uqf~$nyx$wtqj$ns$ymfy$gfqfshj0$fsi$ymj$FHKX$X\RU$

htsyfnsx$rjfsnslkzq$rjfxzwjx$ktw$fhhtruqnxmnsl$xzhm2$

C

D

Responses to ACF246 – American Rivers

C. The unimpaired flow data set has continued to expand since its initial development and release in 1997 to

support USACE’s ACT/ACF Comprehensive Water Resources Study. Documentation of the updated unimpaired

flow data set for the period 1939–2011 is included in appendix O of the final EIS. As stated in Unimpaired Flow

Report in Volume I, Surface Water Availability, of USACE’s 1997 ACT/ACF Comprehensive Water Resources

Study, as with all data sets, development of this data set involved various assumptions and approximations. The

analyst must consider those items and judge their effect on any analysis employing the unimpaired flows. Use of

the data should be carefully evaluated based on the methods, assumptions, and data irregularities described in

the report. Missing data fill-in, correlations, net evaporation calculations, channel routings, withdrawals and

returns, leakages, and flow smoothing are some of the many factors considered before using the data. A

comparison of the observed and unimpaired flow of the lower Flint U.S. Geological Survey gages at Albany,

Newton, and Bainbridge indicates that the August 2011 unimpaired flow of 590 cfs, 680 cfs, and 1,160 cfs,

respectively, is greater than observed. That would indicate that flows have been adjusted to account for

consumptive water use during the irrigation period.

D. The ACF Stakeholder’s sustainable water management plan (SWMP) was received by USACE in early June 2015.

USACE received the report and its recommendations too late to be fully evaluated and considered in the draft

EIS. Further, the SWMP, as initially submitted to USACE, did not include the necessary supporting technical

documentation and underlying assumptions to fully evaluate the recommended management measures. The

SWMP recommendations were considered to the extent possible in the final EIS.
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\j$fuuwjhnfyj$ymj$tuutwyzsny~$yt$xzgrny$ymjxj$htrrjsyx$ts$ymj$FHK$\HR$fsi$

IJNX2$Nk$|j$hfs$hqfwnk~$fs~$tk$ymj$htrrjsyx$fgt{j0$uqjfxj$htsyfhy$zx$zxnsl$ymj$

nsktwrfynts$gjqt|2$

Xnshjwjq~0$

Ltwits$Wtljwx$ $

J}jhzyn{j$Inwjhytw$*$Kqnsy$

Wn{jwpjjujw³$

Kqnsy$Wn{jwpjjujw³$

$

$

|||2KqnsyWn{jwpjjujw2twl$

$

$

$

$

$

$

$

$

$

$

$

$

$

Gjs$Jrfszjq$

Fxxthnfyj$Inwjhytw$

Hqjfs$\fyjw$Xzuuq~$Uwtlwfrx$

Frjwnhfs$Wn{jwx$

$

$

|||2FrjwnhfsWn{jwx2twl3Kqnsy$

$

$

Responses to ACF246 – American Rivers
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1

From: Joe Piersante

Sent: Saturday, January 30, 2016 4:43 PM

To: ACF-WCM

Subject: [EXTERNAL] Proposed WCM

Importance: High

Gentleman,

Please consider the following points when deciding a proposal that will

Affect millions of residents in and around Atlanta.

1. Revise the navigation plan to avoid the severe impact the proposed plan will

have on Lanier's water levels.

2. Incorporate rigorous drought prediction that will trigger changes in reservoir

operations to preserve lake levels during drought.

3. Manage the reservoirs to retain maximum storage levels in the reservoirs so

that drought conditions will not have the devastating impact that was

experienced in December 2007.

4. Model and plan for raising Lake Lanier's full pool level to 1073.

Lake Lanier resident and property owner since 1975

Thank You for your consideration

Joe

A

B

C

D

Viwtsrwiw#xs#EGJ57;#4#Nsi#Tmivwerxi#

#

#

#

#

#

E1 Rezmkexmsr#mw#sri#sj#wizivep#tvsnigx#tyvtswiw#jsv#{lmgl#Gsrkviww#eyxlsvm~ih#xli#EGJ#Fewmr#tvsnigx/#erh#YWEGI#

gsrwmhivw#xlex#tyvtswi#epsrk#{mxl#epp#sxliv#eyxlsvm~ih#tyvtswiw#{lir#qeomrk#stivexmsrep#higmwmsrw1#

#

Yrhiv#xli#hvsyklx#stivexmsrw#tvszmwmsrw#mr#xli#TEE/#YWEGI#{syph#qsvi#tvsegxmzip}#qereki#{exiv#viwsyvgiw#mr#

xli#viwivzsmvw#ew#hvmiv#gsrhmxmsrw#iqivki#mr#xli#fewmr1#Mr#xli#ievp}#wxekiw#sj#hvsyklx#stivexmsrw/#xli#{exiv#

qerekiqirx#gsrwxvemrxw#sr#xli#tvsnigxw#{syph#fi#wyfxpi#erh#xli#ijjigxw#mr#xli#w}wxiq#fevip}#rsxmgiefpi1#

Stivexmsrw#{syph#figsqi#tvskviwwmzip}#qsvi#gsrwxvemrih#ew#hvsyklx#gsrhmxmsrw#figsqi#qsvi#wizivi1#

Gsrwivzmrk#wxsveki#mr#xlex#{e}#{syph#irefpi#xli#tvsnigxw#xs#gsrxmryi#qiixmrk#epp#eyxlsvm~ih#tvsnigx#tyvtswiw#

erh#riihw#mr#xli#fewmr#yrxmp#hvsyklx#gsrhmxmsrw#mqtvszi#erh#{syph#tvsqsxi#jewxiv#vigsziv}#sj#xli#viwivzsmvw1#

Gsqtevih#xs#xli#hvsyklx#stivexmsrw#tvszmwmsrw#mr#xli#REE/#xli#tvszmwmsrw#mr#xli#TEE#{syph#viwypx#mr#mqtvszih#

gsrhmxmsrw#mr#Peoi#Permiv#yrhiv#i|xviqi#hvsyklx#gsrhmxmsrw#wygl#ew#sggyvvih#mr#533;R533<1#Mx#wlsyph#fi#rsxih#

xlex#rezmkexmsr#mw#rsx#wyttsvxih#{lir#hvsyklx#stivexmsrw#evi#mr#ijjigx1#

F1 YWEGI#vikypexmsrw#hs#rsx#epps{#ywi#sj#jsvigewxw#mr#viep0xmqi#tvsnigx#stivexmsrw1##Jsvigewxih#gsrhmxmsrw#qe}#fi#

ywih#jsv#tperrmrk#jyxyvi#stivexmsrw/#fyx#vipiewiw#{mpp#jspps{#xli#{exiv#gsrxvsp#stivexmsrw#tper#fewih#sr#

sfwivzih#gsrhmxmsrw#{mxlmr#xli#{exivwlih#xs#xli#i|xirx#tvegxmgefpi1#Xli#Hvsyklx#Gsrxmrkirg}#Tper#+HGT,#

wigxmsrw#6035#erh#6036#gsrxemrih#ew#er#i|lmfmx#mr#xli#[GQw#mr#ettirhm|#E#sj#xli#IMW#mrgpyhiw#hmwgywwmsr#sj#

hvsyklx#mhirxmjmgexmsr#erh#Rexmsrep#Mrxikvexih#Hvsyklx#Mrjsvqexmsr#W}wxiq#+RMHMW,1#Er#RMHMW#tmpsx#tvskveq#lew#

fiir#iwxefpmwlih#jsv#xli#EGJ#Vmziv#Fewmr#{mxl#xli#ksep#sj#hizipstmrk#e#vikmsrep#Hvsyklx#Ievp}#[evrmrk#

Mrjsvqexmsr#W}wxiq1#Xli#w}wxiq#{mpp#ywi#oi}#mrhmgexsvw#sj#hvsyklx#xs#qeoi#xmqip}#hvsyklx#jsvigewx1#YWEGI#mw#e#

gsrxvmfyxsv#erh#ywiv#sj#xli#RMHMW#tmpsx#tvsnigx#xsspw1#

G1 Yrhiv#xli#hvsyklx#stivexmsrw#tvszmwmsrw#mr#xli#TEE/#YWEGI#{syph#qsvi#tvsegxmzip}#qereki#{exiv#viwsyvgiw#mr#

xli#viwivzsmvw#ew#hvmiv#gsrhmxmsrw#iqivki#mr#xli#fewmr1#Mr#xli#ievp}#wxekiw#sj#hvsyklx#stivexmsrw/#xli#{exiv#

qerekiqirx#gsrwxvemrxw#sr#xli#tvsnigxw#{syph#fi#wyfxpi#erh#xli#ijjigxw#mr#xli#w}wxiq#fevip}#rsxmgiefpi1#

Stivexmsrw#{syph#figsqi#tvskviwwmzip}#qsvi#gsrwxvemrih#ew#hvsyklx#gsrhmxmsrw#figsqi#qsvi#wizivi1#

Gsrwivzmrk#wxsveki#mr#xlex#{e}#{syph#irefpi#xli#tvsnigxw#xs#gsrxmryi#qiixmrk#epp#eyxlsvm~ih#tvsnigx#tyvtswiw#

erh#riihw#mr#xli#fewmr#yrxmp#hvsyklx#gsrhmxmsrw#mqtvszi#erh#{syph#tvsqsxi#jewxiv#vigsziv}#sj#xli#viwivzsmvw1#

Gsqtevih#xs#xli#hvsyklx#stivexmsrw#mr#xli#REE/#xli#tvszmwmsrw#mr#xli#TEE#{syph#viwypx#mr#mqtvszih#gsrhmxmsrw#

mr#Peoi#Permiv#yrhiv#i|xviqi#hvsyklx#gsrhmxmsrw#wygl#ew#sggyvvih#mr#533;R533<1#

H1 Ew#wxexih#mr#wigxmsr#71414/#xli#Qewxiv#[GQ#ythexi#lew#fiir#gsrhygxih#xs#hixivqmri#ls{#xli#jihivep#tvsnigxw#

mr#xli#EGJ#Fewmr#wlsyph#fi#stivexih#jsv#xlimv#eyxlsvm~ih#tyvtswiw/#mr#pmklx#sj#gyvvirx#gsrhmxmsrw#erh#ettpmgefpi#

pe{w1#Vemwmrk#xli#xst#sj#xli#gsrwivzexmsr#tssp#ex#Peoi#Permiv#{syph#viuymvi#vieppsgexmrk#wxsveki#jvsq#xli#jpssh#

gsrxvsp#tssp#erh#{syph#ehzivwip}#ejjigx#xli#pizip#sj#jpssh#vmwo#qerekiqirx#tvszmhih#f}#xli#tvsnigx1#Sri#sj#xli#

wgviirmrk#gvmxivme#hiwgvmfih#mr#IMW#wigxmsr#41717#{ew#xs#qemrxemr#ex#piewx#xli#gyvvirx#pizip#sj#jpssh#vmwo#

qerekiqirx1#Eggsvhmrkp}/#vemwmrk#xli#gsrwivzexmsr#tssp#ex#Peoi#Permiv#f}#5#jx#{syph#rsx#qiix#xlmw#gvmxivmsr#erh#

{ew#rsx#gevvmih#jsv{evh1
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From: Georgakakos, Aris

Sent: Saturday, January 30, 2016 11:59 PM

To: ACF-WCM

Subject: [EXTERNAL] Re: WCM Update Review Comments--Please use version attached herein

Attachments: GWRI_Comments_to_DEIS_&_Updated_ACF-WCM_Jan2016.pdf

Dear USACE,

If possible, please use the review comments attached herein. The version transmitted earlier

contained formatting errors.

Thank you and best regards,

Professor Georgakakos

GWRI

From: Georgakakos, Aris P
Sent: Sunday, January 31, 2016 12:25 AM
To: ACF-WCM@usace.army.mil
Subject: WCM Update Review Comments

Dear USACE Colleagues,

Attached please our review of the DEIS and WCM Update reports. We wish to thank you for the

opportunity to review these important documents.

Best regards,

Professor Aris Georgakakos

Director, Georgia Water Resources Institute

Georgia Institute of Technology

Blockedhttp://www.gwri.gatech.edu/
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Memorandum

?R- $IGG;H>?LU 6X4X "LGS $ILJM I@ &HACH??LMU .I<CF? %CMNLC=N

"NNHW 1%Y&* `"$'Y%&*4a

3TRP- 1LI@?MMIL "X (?ILA;E;EIM ;H> %LX .X ,CMN?HG;=B?LU (?ILAC; 8;N?L 3?MIOL=?M

*HMNCNON? `(83*aU (?ILAC; 5?=B

>WEMHFV- $IGG?HNM IH NB? %L;@N &HPCLIHG?HN;F *GJ;=N "MM?MMG?HN @IL 6J>;NCHA NB? "$'

.;MN?L 8;N?L $IHNLIF .;HO;F

1DVH- gd +;HO;LS fdej

5BCM =IGGOHC=;NCIH MOGG;LCT?M IOL L?PC?Q =IGG?HNM @IL NB? %L;@N &HPCLIHG?HN;F *GJ;=N

"MM?MMG?HN `%&*4a ;H> 8;N?L $IHNLIF .;HO;F `8$.a 6J>;N? @IL NB? "J;F;=BC=IF;Y

$B;NN;BII=B??Y'FCHN `"$'a 3CP?L #;MCHX

5B? (?ILAC; 8;N?L 3?MIOL=?M *HMNCNON? `(83*a CM ; G?G<?L I@ NB? /;NCIH;F *HMNCNON?M @IL 8;N?L

3?MIOL=?M ?MN;<FCMB?> <S @?>?L;F F;Q `8;N?L 3?MIOL=?M 3?M?;L=B "=N I@ emlhaX (83* CM ; MN;N?Y

@?>?L;F J;LNH?LMBCJ MNLCPCHA NI JLIPC>? <?NN?L M=C?HNC@C= ;H> JIFC=SYL?F?P;HN CH@ILG;NCIH NI Q;N?L

L?MIOL=?M G;H;A?G?HN ;A?H=C?MU JIFC=S G;E?LMU ;H> INB?L MN;E?BIF>?LM CH NB? MIONB?;MN ;H>

?FM?QB?L?X 8CNB L?MJ?=N NI NB? "$'U (83* B;M ?RN?HMCP?U GOFNCYS?;L CHPIFP?G?HN CH <;MCH JF;HHCHA

;H> G;H;A?G?HN CHP?MNCA;NCIHM CH =IIJ?L;NCIH QCNB GIMN MN;E?BIF>?L ALIOJM @LIG "F;<;G;U

'FILC>;U ;H> (?ILAC;X .IMN L?=?HNFS `fdefYfdeiaU (83* JLIPC>?> N?=BHC=;F MOJJILN `CH=FO>CHA

H?Q >;N;U GI>?FCHA NIIFMU G;H;A?G?HN ;FN?LH;NCP?MU ;H> =IGJL?B?HMCP? <;MCHQC>? ;MM?MMG?HNMa

NI NB? "$' 4N;E?BIF>?LM @IL NB? >?P?FIJG?HN I@ ; MB;L?>YPCMCIH <;MCH G;H;A?G?HN JF;HX "$'4 CM ;

idg`=a HIHJLI@CN MN;E?BIF>?L ALIOJ =IGJLCMCHA ij LCP?L <;MCH ILA;HCT;NCIHM CH "F;<;G;U 'FILC>;U

;H> (?ILAC;_CH=FO>CHA =CNC?MU @;LG?LMU ?HPCLIHG?HN;F ALIOJMU JIQ?L ;H> Q;N?L ONCFCNC?MU

H;PCA;NCIH =IGJ;HC?MU @CMB?LS =IGGOHCNC?MU F;E? ;MMI=C;NCIHMU /(0cMU ;H> G;HS INB?LMX

5B? %L;@N &*4 CM PIFOGCHIOM ;H> ;>>L?MM?M P;LCIOM ;MJ?=NM I@ "$' Q;N?L G;H;A?G?HNX 0OL

L?PC?Q G;CHFS @I=OM?M IH NB? >?P?FIJG?HN ;H> ?P;FO;NCIH I@ IJ?L;NCIH;F ;H> Q;N?L MOJJFS

G;H;A?G?HN ;FN?LH;NCP?M >?M=LC<?> CH $B;JN?LM h ;H> iU <ON CN ;FMI CH=FO>?M INB?L A?H?L;F

=IGG?HNMX

5B? =IGG?HNM CH=FO>?> I@@?L?> B?L?CH ;L? MNLC=NFS (83*[M ;H> >I HIN L?@F?=N PC?QM ;H> IJCHCIHM

I@ ;HS INB?L ILA;HCT;NCIH IL CH>CPC>O;FX 5B? L?PC?Q ?@@ILN Q;M MOJJILN?> <S @OH>M JLIPC>?> <S

(83* ;H> (?ILAC; 5?=BX

0OL L?PC?Q =IGG?HNM ;L? I@@?L?> OH>?L NB? ;MMOGJNCIH NB;N NB? %&*4 ;H> JLIJIM?> 8$. 6J>;N?

L?JL?M?HN QILE CH JLIAL?MMU CHN?H>?> NI JLIPC>? ;H IJJILNOHCNS NI CH=ILJIL;N? MN;E?BIF>?L CHJON

School of Civil and Environmental Engineering

ACF248

f

NIQ;L> CGJLIPCHA NB? 8$. 6J>;N? JLI=?MM ;H> JLI>O=N CH Q;SM NB;N G??N MN;E?BIF>?L

?RJ?=N;NCIHMX

'IL ?;=B =IGG?HN ;L?;U Q? JLIPC>? ; <LC?@ IONFCH? I@ NB? 64"$& CGJF?G?HN;NCIH ;JJLI;=B ;H>

ION=IG?U C>?HNC@S MNL?HANBM ;H> JIMMC<F? MBILN=IGCHAMU ;H> MOAA?MN Q;SM NB;N G;S MNL?HANB?H NB?

JLIJIM?> 8$. 6J>;N?X 0OL =IGG?HN ;L?;M ;L? ILA;HCT?> ;H> JL?M?HN?> CH L?@?L?H=? NI ;

A?H?L;F JF;HHCHA JLI=?MM NB;N ;>B?L?M NI QC>?FS ;==?JN?> JLCH=CJF?M I@ CHN?AL;N?> Q;N?L L?MIOL=?M

G;H;A?G?HNX 5BCM A?H?L;F JLI=?MM CM IONFCH?> H?RNX
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1. A General Planning Process

1.1 Integrated Water Resources Management (IWRM) Principles

*HN?AL;N?> Q;N?L L?MIOL=?M G;H;A?G?HN `*83.a B;M <??H CHNLI>O=?> ;H> CM <?CHA JL;=NC=?> CH

L?MJIHM? NI LCMCHA Q;N?L OM? JL?MMOL?M ;H> NB? @;CFOL? I@ =IHP?HNCIH;F QCM>IG NI JLIPC>? ?@@?=NCP?

MIFONCIHMX *HN?AL;N?> 8;N?L 3?MIOL=?M .;H;A?G?HN `*83.a CM ; JLI=?MM QBC=B JLIGIN?M NB?

=IIL>CH;N?> >?P?FIJG?HN ;H> G;H;A?G?HN I@ Q;N?LU F;H>U ;H> L?F;N?> L?MIOL=?MU CH Q;SM NB;N

JLIGIN? ?KOCN;<F? ?=IHIGC= ;H> MI=C;F Q?F@;L? QCNBION =IGJLIGCMCHA NB? MOMN;CH;<CFCNS I@ PCN;F

?=IMSMN?GM `(FI<;F 8;N?L 3?MIOL=?M 1;LNH?LMBCJaX

5I ?HMOL? NB;N <;MCH JF;HM `MO=B ;M NB? JLIJIM?> "$' 8$. OJ>;N?a ;L? AOC>?> <S *83.

JLCH=CJF?M ;H> NBOM L?@F?=N NB? MB;L?> PCMCIH I@ NB? <;MCH MN;E?BIF>?LMU NB? JF;HHCHA JLI=?MM

MBIOF> CH=FO>? M?P?L;F E?S MN;A?MX 5B?M? MN;A?M ;L? IONFCH?> <?FIQ ;M NB?S L?F;N? NI NB? 8$.

OJ>;NCHA JLI=?MMW

&$ 2UVDEOLUK VKH <WTSRUHU DQG 2ZSHFVDVLRQU RI VKH <ODQQLQJ <TRFHUUX 5B? JF;HHCHA JLI=?MM

MBIOF> @CLMN M??E NI ?MN;<FCMB <LI;> MN;E?BIF>?L ;AL??G?HN ;H> =F;LCNS IH *83. JOLJIM?M ;H>

?RJ?=N;NCIHMX 5B?M? >?FC<?L;NCIHM ;L? CGJILN;HN NI >?N?LGCH? NB? NSJ? I@ CH@ILG;NCIH H??>?> @IL

NB? ;MM?MMG?HNMU Q;N?L G;H;A?G?HN ;FN?LH;NCP?M NI <? ;MM?MM?>U ?RJ?LN EHIQF?>A? ;H> GI>?F`Ma

H??>?>U ;H> L?F?P;HN =LCN?LC; ;H> G?NLC=M NI <? MIFC=CN?> ;H> KO;HNC@C?>X

'$ 2UVDEOLUK .SSTRSTLDVH >[UVHP <HTIRTPDQFH 0TLVHTLD# 8HVTLFU# DQG 2XDOWDVLRQ <TRFHGWTHU$

&RN?HMCP? MN;E?BIF>?L =IHMOFN;NCIHM MBIOF> N;E? JF;=? NI `6a MIFC=CN JIN?HNC;F =LCN?LC; ;H> G?NLC=M

L?MJIHMCP? NI MN;E?BIF>?L CHN?L?MNMU `7a >?P?FIJ MN;E?BIF>?L ;AL??G?HN IH ; MJ?=C@C= M?N I@ =LCN?LC;

;H> G?NLC=M NI <? OM?> CH NB? ;MM?MMG?HNMU ;H> `8a ;AL?? IH ; @;CL ?P;FO;NCIH^L;HECHA MSMN?G

<;M?> IH NB?M? G?NLC=MX 5B? =LCN?LC; ;H> G?NLC=M ?P?HNO;FFS M?F?=N?> MBIOF> <? KO;HNC@C;<F? <;M?>

IH ?RCMNCHA >;N; ;H> CH@ILG;NCIHX

($ 3RTPWODVH D 0RPSTHKHQULXH >HV RI =HOHXDQV BDVHT 8DQDJHPHQV .OVHTQDVLXHU !B8.U"$

4N;E?BIF>?L CHJON ;H> =IHMOFN;NCIHM ;L? L?KOCL?> CH NBCM MN;A? NI >?N?LGCH? NB? NSJ? I@ 8."M NI

<? =IHMC>?L?> CH NB? *83. JF;HHCHA ;H> G;H;A?G?HN JLI=?MMX

)$ .UUHUU 1DVD DQG 5QIRTPDVLRQ .XDLODELOLV[ DQG 2UVDEOLUK >VDNHKROGHT .JTHHPHQV$

$IHMCMN?HN QCNB JL?PCIOM @CH>CHAM ;H> L?=IGG?H>;NCIHMU ;FF L?F?P;HN >;N; ;H> CH@ILG;NCIH

;P;CF;<F? NI MOJJILN NB? JF;HHCHA JLI=?MM MBIOF> <? C>?HNC@C?>U =IGJCF?>U ;H> ;AL??> OJIH <S NB?

<;MCH MN;E?BIF>?LMX .IMN I@N?HU @;CFOL? NI ;AL?? IH NBCM ;MJ?=N =;OM?M CLL?=IH=CF;<F? MN;E?BIF>?L

>CM;AL??G?HNM F;N?LX

*$ 5GHQVLI[ DQG%RT 1HXHORS 2ZSHTV 6QRYOHGJH DQG 8RGHOLQJ ?RROU$ %O? NI NB?CL CHB?L?HN

H;NOL? ;H> Q;N?L OM?MU Q;N?L L?MIOL=?M JF;HM ?P?HNO;FFS F?;> NI P;FO? DO>A?G?HNM <?NQ??H

MN;E?BIF>?L CHN?L?MN NL;>?I@@MX &RJ?LN EHIQF?>A? CM H??>?> NI CH@ILG NBCM JLI=?MM ;H> CHN?LJL?N

HOG?LC=;F NL;>?I@@M ;H> >C@@?L?H=?MX -CE?QCM?U MOCN;<F? GI>?F`Ma ;H> JIMNYJLI=?MMCHA NIIFM H??>

NI <? C>?HNC@C?>U =OMNIGCT?>U ;H>^IL >?P?FIJ?> NI GI>?F NB? LCP?L <;MCH L?MIOL=?MU OM?MU ;H>

G;H;A?G?HN ;FN?LH;NCP?MV =IGJON? NB? ;AL??> OJIH G?NLC=MV ;H> KO;HNC@S NB? <?H?@CNMU CGJ;=NMU

;H> NL;>?I@@M OH>?LFSCHA P;LCIOM 8." =;H>C>;N?MX

Viwtsrwiw#xs#EGJ57<e#4#K[VM#

# #
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+$ .UUHUU B8. 0DQGLGDVHU# 5GHQVLI[ VKH 8RUV <THIHTDEOH B8.# DQG 1HXHORS D >KDTHG ALULRQ

.FVLRQ <ODQ$ 5BCM CM ; =LCNC=;F MN;A? ;CGCHA NI C>?HNC@S NB? GIMN JL?@?L;<F? 8." @IL CH=FOMCIH CH

NB? 1F;HX 5B? C>?HNC@C=;NCIH JLI=?MM =;HHIN <? FCH?;L <ON GOMN CH=FO>? M?P?L;F ?I;G6I?K; 6C9

?CI;G68I?K; =S=F?M I@@?LCHA MN;E?BIF>?LM ;GJF? IJJILNOHCNS NI CHN?LH;FCT? NB? ;MM?MMG?HN L?MOFNMU

JLIPC>? CHJON IH 8." L?@CH?G?HNMU ;H> >?P?FIJ =IHM?HMOM IH NB? GIMN JL?@?L;<F? 8."X

,$ 8RQLVRT 5B=8 <ODQ 5PSOHPHQVDVLRQ DQG 8DNH 9HFHUUDT[ .GMWUVPHQVU$ 5BCM JIMNY

JF;HHCHA JB;M? ;CGM NI ?HMOL? NB;N JF;H CGJF?G?HN;NCIH `6a JLI=??>M ;M CHN?H>?> ;H> `7a B;M NB?

;HNC=CJ;N?> ION=IG?M IL CM L?PCM?> NI ;=BC?P? NB?GX

,?S @?;NOL?M I@ NB? ;<IP? JF;HHCHA MN;A?M ;L? NB;N NB?S `6a M??E NI CH=ILJIL;N? MN;E?BIF>?L

@??><;=E NBLIOABION NB? JF;HHCHA JLI=?MM ;H> `7a ;L? CN?L;NCP? ;H> M?F@YNOHCHA NI NB? EHIQF?>A?

;H> CH@ILG;NCIH NB?S A?H?L;N?X 'IL CHMN;H=?U NB? 8." ;MM?MMG?HNM CH 4N;A? j ;L? FCE?FS NI =L?;N?

CH@ILG;NCIH NB;N L?KOCL?M @OLNB?L ;H;FSMCMX *H MO=B =;M?MU 4N;A? g MBIOF> <? L?PCMCN?> NI @ILGOF;N?

;>>CNCIH;F 8."M NI <? ;MM?MM?> CH ; @IFFIQYOJ LIOH> I@ 4N;A? jX

8? OM? NB? A?H?L;F JF;HHCHA JLI=?MM IONFCH?> ;<IP? ;M ; =IH=?JNO;F @L;G?QILE NI ILA;HCT? IOL

L?PC?Q =IGG?HNM I@ NB? "$' 8$. 6J>;N?X 4IG? =IGG?HNM NBOM J?LN;CH NI JLI=?MMYL?F;N?>

;MJ?=NM ;H> MIG? NI N?=BHC=;F ;FN?LH;NCP?M ;H> ;MM?MMG?HNMX 8? <?ACH QCNB =IGG?HNM J?LN;CHCHA

NI IP?L;FF MN;E?BIF>?L ?HA;A?G?HN IJJILNOHCNC?M NBOM @;L ;@@IL>?> <S NB? 8$. OJ>;NCHA JLI=?MMX

1.2 Opportunities for Stakeholder Engagement

*N CM QC>?FS L?=IAHCT?> NB;N ?@@?=NCP? MN;E?BIF>?L CHPIFP?G?HN CM H?C; FJ6 CDC @IL NB? >?P?FIJG?HN

I@ MOMN;CH;<F? Q;N?L G;H;A?G?HN JF;HMX 5BCM M?=NCIH L?PC?QM NB? ?RN?HN NI QBC=B MN;E?BIF>?LM

Q?L? ;@@IL>?> MO=B IJJILNOHCNC?M ;H> J;LNC=CJ;N?> CH NB? >?P?FIJG?HN I@ NB? Q;N?L G;H;A?G?HN

;FN?LH;NCP?M FCMN?> CH NB? %L;@N &*4X

#;MCH MN;E?BIF>?LM `CH=FO>CHA JLCG;LS MN;E?BIF>?LM QBI >?J?H> >CL?=NFS IH <;MCH L?MIOL=?M <ON

;FMI M?=IH>;LS MN;E?BIF>?LM QBI B;P? ; LIF? CH <;MCH L?MIOL=?M G;H;A?G?HN IL =;H JLIPC>?

?RJ?LN EHIQF?>A?U CH@ILG;NCIHU >;N;U IL NIIFMa Q?L? JLIPC>?> QCNB IJJILNOHCNC?M NI I@@?L CHJON

NBLIOAB NBL?? JO<FC= M=IJCHA J?LCI>MX 64"$& L?PC?Q?>U ;H;FST?>U ;H> ILA;HCT?> NB? MIFC=CN?>

=IGG?HNMU ;H> M?F?=NCP?FS =IHMC>?L?> MIG? I@ NB?M? =IGG?HNM CH NB? 8$. OJ>;NCHA JLI=?MM ;H>

NB? %L;@N &*4X #?SIH> NB?M? M=IJCHA J?LCI>MU NB? %L;@N &*4 L?JL?M?HNM ;HINB?L IJJILNOHCNS @IL

MN;E?BIF>?L CHJON IH NB? JLIJIM?> ;=NCIH ;FN?LH;NCP?M ;H> NB? JLI=?>OL?M OM?> NI >?LCP? NB?GX

#.,,)-21"

8BCF? NB? MN;E?BIF>?L ?HA;A?G?HN IJJILNOHCNC?M ;L? ;JJL?=C;N?>U Q? <?FC?P? NB;N GIL? ?@@?=NCP?

MN;E?BIF>?L CHPIFP?G?HN IJJILNOHCNC?M QIOF> B;P? <??H <?H?@C=C;F NI NB? JF;HHCHA JLI=?MM ;H>

QIOF> B;P? ;FL?;>S ;>>L?MM?> GIMN =IGG?HNM L?=?CP?> CH NBCM @CH;F L?PC?Q MN;A?X *H J;LNC=OF;LU

NB? @ILGOF;NCIH ;H> ;MM?MMG?HN I@ Q;N?L G;H;A?G?HN ;FN?LH;NCP?M QIOF> B;P? <?H?@CNN?> @LIG ;

GIL? CHN?L;=NCP? ;H> CN?L;NCP? JLI=?MM ;FFIQCHA @IL GIL? MN;E?BIF>?L =IHMOFN;NCIH ;H> AOC>;H=?X

&3**)12+.-1"

*H IOL ?RJ?LC?H=? QCNB NB? "$'4 ;H> INB?L MCGCF;L JF;HHCHA JLI=?MM?MU NB? @ILGOF;NCIH ;H>

;MM?MMG?HN I@ Q;N?L G;H;A?G?HN ;FN?LH;NCP?M CM H?P?L ; FCH?;L JLI=?MMX .?;HCHA@OF 8."M

F?;>CHA NI MOMN;CH;<F? ION=IG?M ;FQ;SM L?KOCL? M?P?L;F CHN?L;=NCP? CN?L;NCIHM B?FJCHA NI L?@CH?
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CHCNC;FFS @ILGOF;N?> 8."M OHNCF ;FF L?F?P;HN CHN?LP?HNCIH G?;MOL?M ;L? ?P;FO;N?> ;H> MN;E?BIF>?L

CHN?L?MNM ;H> ?RJ?=N;NCIHM ;L? ?RJFIL?> ;H> ;>>L?MM?>X 8? L?=IGG?H> NB;N 64"$& ;>IJN ; GIL?

NL;HMJ;L?HN ;H> J;LNC=CJ;NILS JLI=?MM NBLIOAB QBC=B MN;E?BIF>?L CHJON `GIL? HO;H=?>

JL?@?L?H=?MU CH@ILG;NCIHU NIIFMU ;H> ?RJ?LN EHIQF?>A?a =;H GIL? ?@@?=NCP?FS <? F?P?L;A?> NI AOC>?

NB? JF;HHCHA JLI=?MMX

2. Establishing the Purposes and Expectations of the WCM
Updating Process

5B? JOLJIM? I@ NB? %L;@N &*4 ;H> 8$. OJ>;NCHA JLI=?MM CM =F?;LFS MN;N?> CH NB? >I=OG?HN ;H>

MOGG;LCT?> ;M @IFFIQMW \5BCM ?HPCLIHG?HN;F CGJ;=N MN;N?G?HN `&*4a ?P;FO;N?M JLIJIM;FM <S NB?

6X4X "LGS $ILJM I@ &HACH??LM `64"$&a NI ;>IJN ;H OJ>;N?> .;MN?L 8;N?L $IHNLIF .;HO;FU

"J;F;=BC=IF;Y$B;NN;BII=B??Y'FCHN `"$'a 3CP?L #;MCHU "F;<;G;U 'FILC>;U (?ILAC; `.;MN?L 8$. IL

.;MN?L .;HO;FaV CH=FO>CHA ; Q;N?L MOJJFS MNIL;A? ;MM?MMG?HN `844"a ;>>L?MMCHA L?;FFI=;NCIH I@

MNIL;A? CH -;E? 4C>H?S -;HC?L `-;E? -;HC?LaX]

#.,,)-21"

8;N?L G;H;A?G?HN CH NB? "$' <;MCH I==OLM CH GOFNCJF? F;S?LMX 8;N?L G;H;A?G?HN >?=CMCIHM ;L?

G;>? <S AIP?LHG?HN ?HNCNC?M ;N NB? GOHC=CJ;FU L?ACIH;FU MN;N?U ;H> @?>?L;F F?P?FMX ">>CNCIH;FFSU

P;LCIOM HIHYAIP?LHG?HN;F MN;E?BIF>?LM ?RCMN NBLIOABION NB? <;MCH CH=FO>CHAU ;GIHA INB?LMU

JIQ?L ONCFCNC?MU H;PCA;NCIH =IGJ;HC?MU L?=L?;NCIH OM?LMU ;ALC=OFNOL;F Q;N?L OM?LMU ;H>

?HPCLIHG?HN;F ALIOJMX " <LI;> <;MCH JF;HHCHA ?@@ILN MBIOF> M??E NI CHPIFP? ?;=B I@ NB?M? ?HNCNC?M

CH NB? JF;HHCHA JLI=?MMX )IQ?P?LU 64"$&[M G;H>;N? OH>?L NB? 8$. OJ>;NCHA JLI=?MMU NBIOAB

=LCNC=;FFS MCAHC@C=;HNU CM HIN ;FFY?H=IGJ;MMCHA ;H> CH=FOMCP?X .;HS INB?L JF;HHCHA >?=CMCIHMU MO=B

;M Q;N?L QCNB>L;Q;F J?LGCNMU =IHMNLO=NCIH I@ Q;N?L MNIL;A? @;=CFCNC?MU L?B;<CFCN;NCIH I@ Q;N?L

>CMNLC<ONCIH ;H> >L;CH;A? MSMN?GMU ;H> Q;N?L =IHM?LP;NCIH G?;MOL?M >OLCHA >LIOABNMU ;L? G;>?

<S MN;N? ;H> FI=;F ?HNCNC?MX 5BOMU NB? 8$. OJ>;NCHA JLI=?MM JL?M?HN?> CH NB? %L;@N &*4 B;M ;

FCGCN?> M=IJ? QCNB L?MJ?=N NI NB? L;HA? I@ MN;E?BIF>?L CHN?L?MNM ;H> G;H;A?G?HN IJNCIHM NB;N CN CM

?RJ?=N?> NI =IHMC>?LX (CP?H NB? =IHMNL;CHNM I@ NB? 8$. OJ>;NCHA JLI=?MMU 64"$& B;M ;>?KO;N?FS

>?@CH?> NB? JOLJIM? I@ NB? JF;HHCHA JLI=?MMX

&3**)12+.-1"

0OL MOAA?MNCIH B?L? MN?GM @LIG NB? L?;FCT;NCIH NB;N NB? 8$. OJ>;NCHA JLI=?MM =;HHIN <S CNM?F@

>DA?HI?86AAM ;>>L?MM NB? <;MCH JF;HHCHA H??>MX 1?LCI>C= 8$. OJ>;N?M CH L?MJIHM? NI JC?=?G?;F

L?KO?MNM <S CH>CPC>O;F <;MCH MN;E?BIF>?LM IL =IOLN LOFCHAM IHFS M?LP? NI J?LJ?NO;N? J;MN L?;=NCP?

JF;HHCHA JLI=?MM?M NB;N ;L? F;LA?FS L?MJIHMC<F? @IL NB? =BLIHC= ;H> FCNCACIOM "$' =IH@FC=NMX 8?

L?=IGG?H> NB;N 64"$& ;H> INB?L @?>?L;FU MN;N?U ;H> FI=;F ;A?H=C?M ;M Q?FF ;M HIHYAIP?LHG?HN;F

MN;E?BIF>?LM =IIL>CH;N? ;H> CHN?HMC@S NB?CL ?@@ILNM NIQ;L> >?P?FIJCHA ; GIL? =IGJL?B?HMCP?

<;MCH JF;H NB;N CHN?AL;N?M ;FF =LCNC=;F ;MJ?=NM I@ Q;N?L G;H;A?G?HNX

1;LNC=OF;L ;NN?HNCIH MBIOF> <? J;C> NI >?P?FIJCHA ; =IGJL?B?HMCP? 9GDJ=>I B6C6=;B;CI JF;HU

MCH=? >LIOABNM JL?M?HN NB? AL?;N?MN =B;FF?HA? NI <;MCH Q;N?L OM?LMX *H NBCM L?A;L>U Q? <?FC?P? NB;N

NB? 8$. OJ>;NCHA JLI=?MM JLIPC>?M <INB NB? IJJILNOHCNS ;H> NB? G?=B;HCMG NI ?MN;<FCMBCHA ;

=IGJL?B?HMCP? >LIOABN <;MCH G;H;A?G?HN @L;G?QILE ;H> JF;HX .IL? >?N;CF?> =IGG?HNM IH NBCM

;MJ?=N ;L? JLIPC>?> CH F;N?L M?=NCIHMX
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3. Establishing Appropriate System Performance Criteria,
Metrics, and Evaluation Procedures

5B? 8$. OJ>;NCHA JLI=?MM L?FC?M IH J?L@ILG;H=? G?NLC=M NI G?;MOL? NB? L?F;NCP? CGJ;=NM ;H>

<?H?@CNM I@ Q;N?L G;H;A?G?HN ;FN?LH;NCP?M ;=LIMM NB? <;MCH Q;N?L OM?MX 1?L@ILG;H=? G?NLC=M ;L?

=IGJON?> @LIG GI>?F L?MOFNM ;H> ;MMI=C;N?> MN;NCMNC=MU ;H> ; L;HECHA MSMN?G CM ?GJFIS?> NI B?FJ

=BIIM? <?NQ??H >C@@?L?HN Q;N?L G;H;A?G?HN ;FN?LH;NCP?MX 5B? L;HECHA MSMN?G OM?M NB?

J?L@ILG;H=? G?NLC= P;FO?M ;H> =IGJ;L?M NB?G ;=LIMM >C@@?L?HN ;FN?LH;NCP?M <S =IHP?LNCHA NB?G

CHNI L;HEM_FIQ?L L;HEM CH>C=;N? GIL? JL?@?LL?> ;FN?LH;NCP?MX *H>CPC>O;F L;HEM ;MMI=C;N?> QCNB

?;=B G?NLC= ;L? NB?H =IG<CH?> CHNI IH? =IGJIMCN? L;HE @IL ?;=B ;FN?LH;NCP?X 5B? GIMN @;PIL;<F?

;FN?LH;NCP? CM =IHMC>?L?> NI <? NB? IH? QCNB NB? FIQ?MN =IGJIMCN? L;HEX

#.,,)-21"

8? G;CHN;CH NB;N 64"$& G;>? ; MIOH> >?=CMCIH NI CH=FO>? KO;HNCN;NCP? J?L@ILG;H=? G?NLC=M CH

;MM?MMCHA NB? G?LCNM I@ ;FN?LH;NCP? 8."MX )IQ?P?LU NB? %L;@N &*4 >I?M HIN =F?;LFS MN;N? BIQ ;H>

QBS MJ?=C@C= J?L@ILG;H=? G?NLC=M Q?L? =BIM?HU =L?;NCHA >IO<NM ;M NI QB?NB?L Q;N?L OM?L

CHN?L?MNM B;P? <??H @OFFS ;H> G?;HCHA@OFFS =IHMC>?L?>X .IL?IP?LU M?P?L;F G?NLC=M OM?> >I HIN

;>?KO;N?FS =;JNOL? MSMN?G J?L@ILG;H=?X 'IL CHMN;H=?U NQI I@ NB? BS>LIJIQ?L G?NLC=M G?;MOL?

;P?L;A? ;HHO;F JIQ?L A?H?L;NCIHX 6H@ILNOH;N?FSU NB?M? G?NLC=M >I HIN MO@@C=C?HNFS >?M=LC<?

BS>LIJIQ?L <?H?@CNMU <?=;OM? J?;ECHA IJ?L;NCIHM ;H> N?GJIL;FFS P;LC;<F? ?F?=NLC=CNS JLC=CHA

CGJFS NB;N BS>LIJIQ?L <?H?@CNM =;HHIN <? ;==OL;N?FS =IGJON?> @LIG ;HHO;F ;P?L;A?MX 0>>FSU ;H

;JJ?H>CR I@ NB? %L;@N &*4 `"$' )S>LIJIQ?L *GJ;=N "H;FSMCM %L;@Na >?M=LC<?M >?N;CF?>

BS>LIJIQ?L G?NLC=M NB;N MBIOF> B;P? <??H OM?> CH 8." L;HECHA CHMN?;> I@ NB? G?NLC=M =BIM?HX

0NB?L ?R;GJF?M =LCNC=;F I@ NB? G?NLC=M OM?> ;L? FCMN?> CH .SSHQGLZ . I@ NBCM F?NN?LX

#;M?> IH IOL "$'4 JF;HHCHA JLI=?MM ?RJ?LC?H=?U Q? ;FMI MO<GCN NB;N INB?L J?L@ILG;H=? G?NLC=M

GIL? L?MJIHMCP? NI ;H> L?MIH;NCHA QCNB MN;E?BIF>?L CHN?L?MNM MBIOF> B;P? <??H =IHMC>?L?>X

4IG? I@ NB?M? G?NLC=M G;S L?KOCL? NB? OM? I@ GIL? ;>P;H=?> >;N; ;H> NIIFM @IL NB?CL ?P;FO;NCIHU

<ON NB? 8$. OJ>;NCHA JLI=?MM MBIOF> HIN <? FCGCN?> <S NB? =;J;<CFCNC?M I@ IH? J;LNC=OF;L NIIF <ON

L;NB?L M??E NI F?P?L;A? INB?L ?RCMNCHA NIIFMU ?RJ?LC?H=?U ;H> EHIQYBIQX 'IL ?R;GJF?U NB?L? ;L? HI

G?NLC=M ;MM?MMCHA NB? CGJ;=NM I@ NB? P;LCIOM 8."M IH NB? "J;F;=BC=IF; #;S BS>LI>SH;GC= ;H>

M;FCHCNS =IH>CNCIHMU S?N MO=B CGJ;=NM ;L? ;N NB? =?HN?L I@ NB? IHYAICHA 4OJL?G? $IOLN =;M?

<?NQ??H 'FILC>; ;H> (?ILAC;X *@ NB? <;S CGJ;=NM ;L? CGJILN;HN ?HIOAB NI <? FCNCA;N?> <?@IL? NB?

4OJL?G? $IOLNU MBIOF>H[N NB?S <? ;MM?MM?> ;M J;LN I@ NB? 8$. OJ>;NCHA JLI=?MMZ

5B? L;HECHA MSMN?G OM?> CH NB? %L;@N &*4 =IG<CH?M ;FF I@ NB? CH@ILG;NCIH =IHN;CH?> CH NB?

CH>CPC>O;F G?NLC=M NI L;HE NB? 8."M ;H> C>?HNC@S NB? IH? QCNB NB? FIQ?MN L;HEX 5B? L;HECHA

MSMN?G CM CHN?H>?> NI JLIPC>? ; @;CL ;JJLI;=B NI CH=ILJIL;NCHA ;H> Q?CABCHA NB? CH@ILG;NCIH @LIG

G;HS >C@@?L?HN G?NLC=MX )IQ?P?LU NB? CGJF?G?HN;NCIH I@ NBCM ;JJLI;=B B;M P;LCIOM MBILN=IGCHAM

;H> H??>M NI <? CGJLIP?>X 5B? L;NCIH;F? I@ NB? J;LNC=OF;L L;HECHA MSMN?G ?GJFIS?> CH NB? %L;@N

&*4 CM HIN ?RJF;CH?>U ;H> CNM JIN?HNC;F <C;M?M =;MN >IO<NM IH NB? @;CLH?MM I@ NB? 8." M?F?=NCIH

JLI=?MM ;H> NB? P;FC>CNS I@ CNM ION=IG?X 'IL ?R;GJF?U L;HECHA CM MIF?FS <;M?> IH 67HDAJI;

G;AHCNO>? ;H> >I?M HIN ;==IOHN @IL G;A6I?K; G;AHCNO>? >C@@?L?H=?MX 'IL CHMN;H=?U NB? M?P?H

;FN?LH;NCP?M ?P;FO;N?> CH $B;JN?L h I@ NB? %L;@N &*4 ;FF B;P? 8;FN?L 'X (?ILA? -IQ?MN "HHO;F

)S>LIJIQ?L $;J;=CNS P;FO?M `J;A? hYjja NB;N ;L? QCNBCH dXdgn I@ ?;=B INB?LX &P?H NBIOAB NB?M?
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G?NLC=M P;FO?M ;L? ?MM?HNC;FFS C>?HNC=;FU NB? L;HECHA MSMN?G HIH?NB?F?MM ;MMCAHM NB?G L;HEM @LIG

IH? NI M?P?HX 5B? JLI<F?G CM NB;N NB? M;G? L;HECHA `@LIG IH? NI M?P?Ha CM ;JJFC?> NI G?NLC=M I@

INB?L Q;N?L OM?M `MO=B ;M H;PCA;NCIHU L?=L?;NCIHU ;H> ?HPCLIHG?HN;F G;H;A?G?HNa QCNB GO=B

GIL? MCAHC@C=;HN >C@@?L?H=?MX 'OLNB?LGIL?U NB? L;HECHA MSMN?G CM L;NB?L M?HMCNCP? NI NB? HOG<?L

I@ ;FN?LH;NCP?M <?CHA ?P;FO;N?>X 5BOMU C@ "FN?LH;NCP? j Q?L? L?GIP?>U NB?H NB? H;PCA;NCIH

J?L@ILG;H=? L;HECHA `CH J;A? hYjka QIOF> =;OM? NB? @CH;F L;HE I@ "FN?LH;NCP? k NI =B;HA? @LIG e

NI gU ;H> MIG? I@ NB? L?G;CHCHA ;FN?LH;NCP?M QIOF> <? JL?@?L;<F? NI H;PCA;NCIH CHN?L?MNM NB;H

"FN?LH;NCP? kX

&3**)12+.-1"

*H NB? %L;@N &*4U NB? >?=CMCIH NI =BIIM? IH? Q;N?L G;H;A?G?HN ;FN?LH;NCP? IP?L ;HINB?L >?J?H>M

IH `?a NB? G?NLC=M NB;N G?;MOL? 8." J?L@ILG;H=? QCNB L?MJ?=N NI NB? P;LCIOM Q;N?L OM?M ;H> `??a

NB? FIAC= I@ NB? L;HECHA MSMN?GX "FN?LCHA NB?M? ?F?G?HNM F?;>M NI >C@@?L?HN L;HEM ;H> >C@@?L?HN

JL?@?LL?> ;FN?LH;NCP?MX 5BCM CM QBS NB? G?NLC=M OM?> GOMN <? L?JL?M?HN;NCP? I@ ;FF MN;E?BIF>?L

CHN?L?MNM ;H> NB? L;HECHA JLI=?MM GOMN <? LI<OMNX 8? L?=IGG?H> NB;N GIL? L?F?P;HN G?NLC=M <?

CH=FO>?>U ;H> ; GIL? LI<OMN ;H> MN;E?BIF>?LY>LCP?H 8." ?P;FO;NCIH ;H> L;HECHA JLI=?MM <?

;JJFC?>X 1?L@ILG;H=? G?NLC=M @IL CH>CPC>O;F Q;N?L OM?M MBIOF> <? >?P?FIJ?> OMCHA MN;E?BIF>?L

=IHMOFN;NCIHM ;H> MOAA?MNCIHM `CH=FO>CHA NBIM? JLIPC>?> B?L?CHa MI NB;N MN;E?BIF>?L H??>M ;L?

;>?KO;N?FS L?JL?M?HN?>X 'OLNB?LGIL?U MN;E?BIF>?LM MBIOF> <? =;FF?> OJIH NI ?P;FO;N? NB?

CH@ILG;NCIH =IHN;CH?> CH CH>CPC>O;F G?NLC=M ;H> ;MM?MM NB? >?MCL;<CFCNS I@ >C@@?L?HN ;FN?LH;NCP?MX

8? HIN? NB;N HIN ;FF MN;E?BIF>?L CHN?L?MNM G;S <? @OFFS =;JNOL?> <S G?NLC=M IL KO;HNC@C?> <S

HOG?LC=;F P;FO?MX *H MO=B =;M?MU Q? L?=IGG?H> NB;N KO;FC@C?> ?RJ?LNM <? =IHMOFN?> NI DO>A? ;H>

L;HE NB? >?MCL;<CFCNS I@ >C@@?L?HN ;FN?LH;NCP?M QCNB L?MJ?=N NI MJ?=C@C= Q;N?L OM?MX 'CH;FFSU NB?

LI<OMNH?MM I@ NB? GIMN JL?@?LL?> 8." MBIOF> ;FMI <? ;MM?MM?> NI ?HMOL? NB;N CNM M?F?=NCIH CM HIN

M?HMCNCP? NI MG;FF =B;HA?M I@ NB? L;HECHA JLI=?MMX

"M J;LN I@ IOL CHPIFP?G?HN CH NB? "$'4 JF;HHCHA JLI=?MMU Q? B;P? =IGJCF?> ;H> CGJF?G?HN?> ;

QC>? L;HA? I@ L?F?P;HN ;H> G?;HCHA@OF J?L@ILG;H=? G?NLC=M @IL NB? "$' LCP?L <;MCHX (83* CM P?LS

CHN?L?MN?> ;H> QCFFCHA NI ;MMCMN NB? 64"$& QCNB ;HS L?F?P;HN >;N;U NIIFMU ;H> CH@ILG;NCIHX *H

J;LNC=OF;LU Q? L?=IGG?H> NB;N G?NLC=M J?LN;CHCHA NI NB? =IH>CNCIHM I@ NB? "J;F;=BC=IF; #;S <?

CH=ILJIL;N?>X 5I NBCM ?H>U (83* B;M L?=?HNFS >?P?FIJ?> ;H> ;JJFC?> MN;N?YI@YNB?YM=C?H=?

BS>LI>SH;GC=^M;FCHCNS GI>?FM NB;N =;H <? OM?> NI KO;HNC@S NB? <;S =IH>CNCIHM ;MMI=C;N?> QCNB

>C@@?L?HN 8."MX

4. Formulating a Comprehensive Set of Relevant Water
Management Alternatives (WMAs).

4.1 Review of WMA Formulation Process

64"$& B;M MIFC=CN?> ;H> L?=?CP?> MN;E?BIF>?L L?=IGG?H>;NCIHM @IL Q;N?L G;H;A?G?HN G?;MOL?M

NBLIOAB JO<FC= M=IJCHAX ">>CNCIH;F G?;MOL?M Q?L? >?P?FIJ?> <;M?> IH 64"$& MN;@@ ?RJ?LC?H=?X

64"$& NB?H =IH>O=N?> ;H CHN?LH;F M=L??HCHA JLI=?MM NI =IHMIFC>;N? ;FF C>?HNC@C?> G?;MOL?M NI

M?P?H ;FN?LH;NCP?M @IL NB? Q;N?L IJ?L;NCIHM ;MM?MMG?HNM ;H> HCH? ;FN?LH;NCP?M @IL NB? Q;N?L

MOJJFS ;MM?MMG?HNMX

#.,,)-21"
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5B? JO<FC= M=IJCHA JLI=?MM ;FFIQ?> MN;E?BIF>?LM NI JLIPC>? CHJON NI NB? 8$. OJ>;NCHA JLI=?MMX

)IQ?P?LU NB? F;LA? G;DILCNS I@ NB? L?=IGG?H>?> Q;N?L G;H;A?G?HN G?;MOL?M Q?L? M=L??H?>

ION CHN?LH;FFS <S 64"$& QCNBION >?N;CF?> ?RJF;H;NCIH CH NB? %L;@N &*4X 5B? F;=E I@ NL;HMJ;L?H=S CH

NB? M=L??HCHA JLI=?MM OH>?LGCH?M NB? P?LS JOLJIM? I@ JO<FC= M=IJCHAX ">>CNCIH;FFSU G?;MOL?M

M??G NI B;P? <??H M=L??H?> <S ;H;FSTCHA NB?CL CGJ;=NM ;H> <?H?@CNM ?C9?K?9J6AAM ;H> HIN CH

=IHDOH=NCIH QCNB INB?L JLIJIM?> G?;MOL?MX 4O=B ; JLI=?MM LCMEM NB? ?FCGCH;NCIH I@ G?;MOL?M NB;N

G;S HIN ?RBC<CN F;LA? <?H?@CNM @IL CH>CPC>O;F Q;N?L OM?M <ON G;S ?HB;H=? NB? <;MCHQC>? <?H?@CNM

I@ INB?L G?;MOL?MX

5B? G?;MOL?M =;LLC?> @ILQ;L> @IL ;FN?LH;NCP? ;H;FSMCM ;L? FCMN?> IH J;A?M hYhd ;H> hYhe I@ NB?

%L;@N &*4X " L;HA? I@ G?;MOL?M Q?L? >?P?FIJ?> CH M?P?L;F >C@@?L?HN =;N?AILC?MX 8BCF? NB?M?

G?;MOL?M ;L? ; AII> CHCNC;F M?NU G;HS I@ NB?M? =;N?AILC?M MBIOF> <? ?RJFIL?> ;H> L?@CH?> @OLNB?LX

'IL CHMN;H=?U IHFS NQI H;PCA;NCIH LOF?M ;L? =IHMC>?L?> `CH ;>>CNCIH NI HI H;PCA;NCIHaU QBCF? CH

L?;FCNS H;PCA;NCIH;F @FIQ MOJJILN =IOF> <? ;=BC?P?> NBLIOAB G;HS ;FN?LH;NCP? L?F?;M? LOF?MX

0H=? ; MG;FF?L M?N I@ Q;N?L G;H;A?G?HN G?;MOL?M Q?L? C>?HNC@C?>U Q;N?L G;H;A?G?HN

;FN?LH;NCP?M Q?L? @ILG?> <S =IG<CHCHA IH? IL GIL? I@ NB? L?G;CHCHA Q;N?L G;H;A?G?HN

G?;MOL?MX )IQ?P?LU IHFS ; MG;FF M?N I@ =IG<CH;NCIHM I@ NB? JLIJIM?> Q;N?L G;H;A?G?HN

G?;MOL?M Q?L? ?P;FO;N?> CH NB? @ILG I@ Q;N?L G;H;A?G?HN ;FN?LH;NCP?MX *N CM NBOM OH=F?;L C@ INB?L

G?;MOL? =IG<CH;NCIHM =IOF> B;P? L?MOFN?> CH GIL? <?H?@C=C;F ION=IG?MX

0H NB? INB?L B;H>U CN CM OH=F?;L QBS MIG? I@ NB? ;FN?LH;NCP?M ?P;FO;N?> ;M J;LN I@ NB? Q;N?L MOJJFS

IJNCIH CHP?MNCA;NCIHM Q?L? GI>?F?> CH NB? @CLMN JF;=?X 'IL ?R;GJF?U "FN?LH;NCP?M k" ;H> k$ Q?L?

?FCGCH;N?> IH NB? <;MCM NB;N NB? Q;N?L QCNB>L;Q;F F?P?FM Q?L? HIN BCAB ?HIOAB NI G??N NB?

?MN;<FCMB?> I<D?=NCP?M @IL Q;N?L MOJJFSX 4CGCF;LFSU "FN?LH;NCP?M k% ;H> k& Q?L? ?FCGCH;N?>

<?=;OM? NB? ;MMI=C;N?> L?NOLHM L;N?M Q?L? >??G?> NI <? OH;NN;CH;<F?X 5BOMU )&$Y3?M4CG

GI>?FCHA ;H> >?N;CF?> >CM=OMMCIH I@ ;MM?MMG?HN L?MOFNM Q?L? OHH?=?MM;LS @IL NB?M? ;FN?LH;NCP?M

MCH=? NB?S Q?L? ?FCGCH;N?> <;M?> IH @;=NILM INB?L NB;H GI>?F L?MOFNMX

&3**)12+.-1"

" GIL? NBILIOAB ;H> NL;HMJ;L?HN ;MM?MMG?HN I@ NB? L?=IGG?H>?> Q;N?L G;H;A?G?HN

;FN?LH;NCP?M MBIOF> <? J?L@ILG?> NI ?HMOL? NB;N JO<FC= CHJON Q;M =IHMC>?L?> ;H> MSMN?G;NC=;FFS

?P;FO;N?>X 64"$& MBIOF> JLIPC>? GIL? =F?;L DOMNC@C=;NCIH @IL QBS MOAA?MN?> Q;N?L G;H;A?G?HN

G?;MOL?M Q?L? ?FCGCH;N?>X " F;LA?L M?N I@ =IG<CH;NCIHM I@ Q;N?L G;H;A?G?HN G?;MOL?M MBIOF>

;FMI <? =L?;N?> @LIG NB? 64"$& =BIM?H G?;MOL?MU ;M Q?FF ;M @LIG 64"$& MN;@@ ?RJ?LNCM?X

"M >CM=OMM?> CH NB? M?=NCIH L?F;N?> NI MN;E?BIF>?L CHPIFP?G?HN >OLCHA NB? >?P?FIJG?HN I@ NB?

%L;@N &*4U (83* ;FMI MOAA?MNM NB;N NB? @ILGOF;NCIH ;H> ;MM?MMG?HN I@ Q;N?L G;H;A?G?HN

;FN?LH;NCP?M <? =IH>O=N?> CH ;H CN?L;NCP? @;MBCIH QCNB IJJILNOHCNC?M @IL MN;E?BIF>?L =IHMOFN;NCIH

;H> CHJONX

4IG? I@ NB? Q;N?L MOJJFS IJNCIHM ?P;FO;N?> CH $B;JN?L i >I HIN H??> NI <? CH=FO>?> CH NB?

GI>?FCHA ;MM?MMG?HNM ;H> >CM=OMMCIHM MCH=? NB?S Q?L? ?FCGCH;N?> <;M?> IH @;=NILM INB?L NB;H

GI>?F L?MOFNMX

D
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4.2 Review of WMA Assumptions and Adequacy

5B? "$' %L;@N &*4 @ILGOF;N?M Q;N?L G;H;A?G?HN ;FN?LH;NCP?M NI ;=BC?P? NQI AI;FMW `ea >?P?FIJ

H?Q L?M?LPICL IJ?L;NCHA LOF?M ;H> `fa ?P;FO;N? Q;N?L MOJJFS IJNCIHM @IL NB? .?NLI "NF;HN; ;L?;X

5BCM M?=NCIH ;H;FST?M QB?NB?L NB? @ILGOF;N?> ;FN?LH;NCP?M ;>?KO;N?FS B?FJ NI ;=BC?P? NB?M? AI;FMX

" NQIYMN;A? JLI=?MM CM OM?> NI @ILGOF;N? ;FN?LH;NCP?M ;H> ;=BC?P? NB? ;<IP?YMN;N?> AI;FMX 5B? @CLMN

MN;A? `>?M=LC<?> CH $B;JN?L ha ;CGM NI >?P?FIJ H?Q L?M?LPICL IJ?L;NCHA LOF?M ;H> CH=FO>?M M?P?H

;FN?LH;NCP?M ;FF I@ QBC=B ;MMOG? ; fd GA> QCNB>L;Q;F F?P?F @LIG -;E? -;HC?LX

5B? M?=IH> MN;A? `>?M=LC<?> CH $B;JN?L ia ;CGM NI ;MM?MM JLIJIM?> Q;N?L MOJJFS IJNCIHM @IL

.?NLI "NF;HN; CH =IHDOH=NCIH QCNB NB? H?Q L?M?LPICL IJ?L;NCHA LOF?M >?P?FIJ?> CH MN;A? IH?X 5BCM

MN;A? =IHMC>?LM NQI >C@@?L?HN L?M?LPICL IJ?L;NCHA JIFC=C?M_=OLL?HN IJ?L;NCIHM ;H> ;FN?LH;NCP?

IJ?L;NCIHM M?F?=N?> CH $B;JN?L hX 5B?M? JIFC=C?M ;L? NB?H =IG<CH?> QCNB >C@@?L?HN Q;N?L MOJJFS

IJNCIHM NI =L?;N? HCH? Q;N?L MOJJFS ;FN?LH;NCP?MX

#.,,)-21"

5B? Q;N?L G;H;A?G?HN ;FN?LH;NCP? JLIJIM?> CH $B;JN?L h Q;M M?F?=N?> ;MMOGCHA ; @CR?> >?G;H>

F?P?F `fd GA>a QBC=B >I?M HIN ?P?H L?@F?=N =OLL?HN QCNB>L;Q;F =IH>CNCIHMX )IQ?P?LU NB?

JLIJIM?> Q;N?L MOJJFS ;FN?LH;NCP? JL?M?HN?> CH $B;JN?L i MOJJILNM ;ONBILCT;NCIH I@ eli GA>X

5BCM CH=IHMCMN?H=S JLIPC>?M HI =IH@C>?H=? NB;N NB? JLIJIM?> Q;N?L G;H;A?G?HN ;FN?LH;NCP?

`M?F?=N?> OH>?L GO=B FIQ?L Q;N?L QCNB>L;Q;F =IH>CNCIHMa QCFF =IHNCHO? NI <? P;FC> OH>?L GO=B

BCAB?L @ONOL? QCNB>L;Q;FMX

8B?H ?P;FO;NCHA @ONOL? Q;N?L QCNB>L;Q;FMU CN Q;M ;MMOG?> NB;N QCNB>L;Q;FM IONMC>? I@ .?NLI

"NF;HN; L?G;CH ;N =OLL?HN F?P?FMX 5BCM OH@ILNOH;N? ;MMOGJNCIH G;S OH>?L?MNCG;N? NB? NLO?

CGJ;=NM I@ NB? ?P;FO;N?> Q;N?L MOJJFS IJNCIHM C@ NB? @ONOL? <;MCH >?G;H>M IONMC>? NB? .?NLI

"NF;HN; ;L?; CH=L?;M? `;M NB?S FCE?FS QIOF> CH NB? ;<M?H=? I@ Q;N?L QCNB>L;Q;F =;JMa <?SIH> NB?CL

=OLL?HN F?P?FMX *N MBIOF> <? HIN?> NB;NU >O? NI NB? CHN?L=IHH?=N?> H;NOL? I@ NB? <;MCHU CH=L?;M?>

>IQHMNL?;G Q;N?L QCNB>L;Q;FM G;S CGJ;=N <INB NB? >IQHMNL?;G ;H> OJMNL?;G Q;N?L OM?MX

4SMN?G J?L@ILG;H=? =;H ;FMI =B;HA? >O? NI CH@L;MNLO=NOL? =B;HA?MX .;HS I@ NB? 64"$&

;MM?MMG?HNM `;H> M?F?=N?> ;FN?LH;NCP?Ma ;MMOG? ?RCMN?H=? I@ NB? (F;>?M ;H> #?;L $L??E L?M?LPICLMX

)IQ?P?LU NB? CH=L?G?HN;F P;FO? I@ NB?M? JLID?=NM QCNB L?MJ?=N NI <;MCHQC>? Q;N?L OM?M B;M HIN

<??H >?GIHMNL;N?>X *N QIOF> <? CH@ILG;NCP? NI MBIQ NB;N NB?M? JLID?=NM ;L? CH>??> =LCNC=;F

?F?G?HNM I@ NB? JLIJIM?> IJ?L;NCIH;F ;H> Q;N?L MOJJFS ;FN?LH;NCP?M ;H> ;>> MCAHC@C=;HN P;FO? NI

<;MCHQC>? G;H;A?G?HNX

5B? =FCG;N? ;H> BS>LIFIAS I@ NB? "$' <;MCH ;L? ;FMI MO<D?=N NI H;NOL;F P;LC;<CFCNS ;H> =B;HA?X

64"$& OM?> ; kgYS?;L NCG? M?LC?M I@ BCMNILC=;F 6*'M ;M CHJON @IL NB? GI>?FCHA MNO>C?M NI =;JNOL?

NB? H;NOL;F P;LC;<CFCNS I@ NB? <;MCHX )IQ?P?LU CN MBIOF> <? HIN?> NB;N NB? 6*'M L?JL?M?HN IHFS IH?

JF;OMC<F? M?KO?H=? I@ @FIQM NB;N =;H G;N?LC;FCT? @LIG NB? =FCG;NC= ;H> BS>LIFIAC= >LCP?LM I@ NB?

"$' <;MCHX &P?H OH>?L ; MN;NCIH;LS =FCG;N?U NB? @L?KO?H=S ;H> M?P?LCNS I@ >LIOABNM G;S <?

>C@@?L?HN NB;H NBIM? =IHN;CH?> CH NB? 6*' NCG? M?LC?MX

'CH;FFSU ; =B;HACHA =FCG;N? G;S ;FMI ;FN?L NB? FIHA N?LG =B;L;=N?LCMNC=M I@ NB? "$' #;MCH CH@FIQMX

5B? %L;@N &*4 >?M=LC<?M ; =FCG;N? =B;HA? ;MM?MMG?HN NB;N OH@ILNOH;N?FS @;FFM MBILN I@ ;==?JN;<F?

E
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I1 Xli#Jyxyvi#{mxlsyx#Tvsnigx#Gsrhmxmsr#Epxivrexmzi#mrgpyhiw#53#qkh#jvsq#Peoi#Permiv#ew#e#viuymviqirx#xs#qiewyvi#

xli#mqtegx#sj#{mxlhve{epw#kviexiv#xler#mw#viuymvih#yrhiv#xli#Vmziv#erh#Levfsv#Egx#sj#4=791#

#

Xli#tyvtswi#sj#xli#IMW#mw#xs#wyttsvx#xli#ythexi#xs#xli#[GQw#mr#hixivqmrmrk#ls{#xli#YWEGI#tvsnigxw#mr#xli#EGJ#

Fewmr#wlsyph#fi#stivexih#jsv#xlimv#eyxlsvm~ih#tyvtswiw/#mr#pmklx#sj#gyvvirx#gsrhmxmsrw#erh#ettpmgefpi#pe{w/#erh#xs#

mqtpiqirx#xlswi#stivexmsrw#xlvsykl#ythexih#{exiv#gsrxvsp#tperw#erh#qeryepw1#Figeywi#sj#xli#44xl#Gmvgymx#

Gsyvx#vypmrk#sj#Nyri#5344#erh#xli#YWEGI#pikep#stmrmsr#mr#5345/#ythexmrk#xli#{exiv#gsrxvsp#tperw#erh#qeryepw#

@E9CL;<J D7B@E> 7 ;<9@J@FE FE (<FI>@7WJ N7K<I JLttp}#viuyiwx1#Eggsvhmrkp}/#xli#IMW#gsrwmhivw#rsx#srp}#stivexmsrw#

jsv#epp#eyxlsvm~ih#tyvtswiw/#fyx#epws#er#i|terhih#verki#sj#{exiv#wyttp}#epxivrexmziw#ewwsgmexih#{mxl#xli#Fyjsvh#

Heq2Peoi#Permiv#tvsnigx/#mrgpyhmrk#gyvvirx#pizipw#sj#{exiv#wyttp}#{mxlhve{epw#erh#ehhmxmsrep#eqsyrxw#jvsq#Peoi#

Permiv#erh#hs{rwxvieq#jsv#Qixvs#Experxe#xlex#Kisvkme#viuyiwxih#mr#53481#Jsvigewxmrk#{exiv#hiqerhw#jsv#tevxw#

sj#xli#EGJ#Fewmr#sxliv#xler#Qixvs#Experxe#mw#syxwmhi#xli#wgsti#sj#xli#Qewxiv#[GQ#ythexi#tvsgiww#erh#xli#IMW1#

Xli#EGJ#Fewmr#gvmxmgep#}miph#vitsvx#+ettirhm|#J#sj#xli#IMW,#gsrxemrw#mrjsvqexmsr#sr#firijmxw#erh#mqtegxw#vipexih#

xs#xli#}miph#sj#tvstswih#Kpehiw#erh#Fiev#Gviio#viwivzsmvw1#

#

Xli#gpmqexi#glerki#erep}wmw#lew#yrhivksri#ekirg}#xiglrmgep#vizmi{#erh#mrhitirhirx#i|xivrep#tiiv#vizmi{1#

Xlswi#i|tivxw#hixivqmrih#xlex#xli#qixlshw#ywih#xs#ehnywx#xli#yrmqtemvih#jps{#xs#vijpigx#e#jsvigewx#sj#gpmqexi#

glerki#{ivi#ehiuyexi1#Xli#erep}wmw#mrgpyhih#mr#xli#IMW#gsqtpmiw#{mxl#erh#i|giihw#xli#pizip#sj#gpmqexi#glerki#

erep}wmw#viuymvih#f}#YWEGI#[GQ#ythexi#tspmg}#+Irkmriivmrk#erh#Gsrwxvygxmsr#Fyppixmr#5347043/#Kymhergi#jsv#

Mrgsvtsvexmrk#Gpmqexi#Glerki#Mqtegxw#xs#Mrperh#L}hvspsk}#mr#Gmzmp#[svow#Wxyhmiw/#Hiwmkrw/#erh#Tvsnigxw,1#
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MN;H>;L>M @IL M?P?L;F L?;MIHMX 'CLMNU ;M >?M=LC<?> F;N?L CH NBCM F?NN?LU NB? G?NBI>M OM?> NI >?P?FIJ

JLID?=N?> MNL?;G@FIQM ;L? @F;Q?>X 4?=IH>U NB? L?MOFNM ;L? HIN CH@ILG;NCP? <?=;OM? NB?

J?L@ILG;H=? G?NLC=M OM?> CH $B;JN?L h ;H> i ;L? HIN ?P;FO;N?>X 'CH;FFSU NBCM ;MM?MMG?HN CM =;LLC?>

ION ;@N?L ;FN?LH;NCP?M B;> ;FL?;>S <??H >?P?FIJ?> ;H> Q;M HIN OM?> NI CH@ILG NB? 8$. OJ>;N? CH

;HS MCAHC@C=;HN Q;SX

&3**)12+.-1"

8? L?=IGG?H> NB;N 64"$& ;>IJN ; GIL? =IGJL?B?HMCP? ;H> MSMN?G;NC= ;JJLI;=B CH @ILGOF;NCHA

;H> ;MM?MMCHA ;H ;>?KO;N? L;HA? I@ Q;N?L G;H;A?G?HN ;FN?LH;NCP?MX 'CLMNU ; =F?;L <;M?FCH?

M=?H;LCI H??>M NI <? ?MN;<FCMB?> <;M?> IH =OLL?HNFS ;ONBILCT?> Q;N?L OM?U CH@L;MNLO=NOL?U ;H>

L?AOF;NCIH =IH>CNCIHMX 4?=IH>U H?Q Q;N?L G;H;A?G?HN ;FN?LH;NCP?M MBIOF> <? @ILGOF;N?>

L?@F?=NCHA CH=L?G?HN;F =B;HA?M I@ MNIL;A? CH@L;MNLO=NOL?U <;MCHQC>? Q;N?L OM? F?P?FMU ;H>

L?M?LPICL IJ?L;NCHA LOF?MX 5BCL>U NB? ?@@C=;=S I@ ?;=B 8." MBIOF> <? ;MM?MM?> L?F;NCP? NI

BCMNILC=;F ;M Q?FF ;M @ONOL? CH@FIQ =IH>CNCIHMX 5B? ;MM?MMG?HN L?MOFNM MBIOF> NB?H <? ;H;FST?> NI

C>?HNC@S LI<OMN ;FN?LH;NCP?M NB;N J?L@ILG Q?FF ;=LIMM ;FF Q;N?L OM?M ;H> @IL ; L?;FCMNC= L;HA? I@

<;MCH =IH>CNCIHMX

.IL? MJ?=C@C= MOAA?MNCIHM @IL >?P?FIJCHA Q;N?L G;H;A?G?HN ;FN?LH;NCP?M ;L? JLIPC>?> CH

.SSHQGLZ 0X

5. Assessing Data and Information Availability and Establishing
Stakeholder Agreement

4?P?L;F >;N;M?NM Q?L? OM?> ;M J;LN I@ NB? Q;N?L G;H;A?G?HN ;FN?LH;NCP? ;MM?MMG?HNMX " >;N;M?N I@

OHCGJ;CL?> @FIQM @LIG emgm NI fdef Q;M OM?> ;M CHJON NI NB? )&$Y3?M4CG GI>?FMX ">>CNCIH;FFSU ;

>;N;M?N I@ =OLL?HN H?N Q;N?L QCNB>L;Q;FM Q;M ;FMI OM?> ;M CHJONX 64"$& ;FMI ?MNCG;N?> @ONOL?

L?NOLH L;N?M QB?H >?P?FIJCHA Q;N?L MOJJFS IJNCIHMX

#.,,)-21"

5B? >?P?FIJG?HN I@ NB? OHCGJ;CL?> @FIQM >;N;M?NM Q;M >?M=LC<?> CH JLCIL 64"$& JO<FC=;NCIHMX

)IQ?P?LU NB? >;N;M?N Q;M ?RN?H>?> ;M J;LN I@ NB? %L;@N &*4 NBLIOAB ; JLI=?MM NB;N B;M HIN <??H

>I=OG?HN?>X

4IG? I@ NB? Q;N?L MOJJFS IJNCIHM OM?> L?NOLH L;N?M NB;N Q?L? JLIPC>?> <S NB? 4N;N? I@ (?ILAC;X

)IQ?P?LU 64"$& ;FMI ?MNCG;N?> L?NOLH L;N?M @IL INB?L Q;N?L MOJJFS IJNCIHMU CH=FO>CHA NB? IH?

NB;N Q;M OFNCG;N?FS ;>IJN?>X *N CM OH=F?;L @LIG NB? =IHN?HNM I@ NB? %L;@N &*4 QB?NB?L NB? .?NLI

"NF;HN; ONCFCNC?M =IHMC>?L NBIM? L?NOLH L;N?M NI <? L?;FCMNC=X

&3**)12+.-1"

8? L?=IGG?H> NB;N 64"$& JLIPC>? >I=OG?HN;NCIH NB;N >?M=LC<?M NB? >?P?FIJG?HN I@ NB?

?RN?H>?> OHCGJ;CL?> @FIQ >;N;M?NM ;H> Q;N?L OM? >;N;M?NMX 8? ;FMI L?=IGG?H> NB;N 64"$& QILE

QCNB .?NLI "NF;HN; Q;N?L ONCFCNC?M NI =IH@CLG NB;N NB? GI>?FF?> L?NOLH L;N?M ;L? JF;OMC<F?X 'CH;FFSU

Q? L?=IGG?H> NB;N L?;FCMNC= @ONOL? Q;N?L OM? F?P?FM <? ?MN;<FCMB?> IONMC>? NB? .?NLI "NF;HN;

;L?;X

F
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6. Identifying and/or Developing Expert Knowledge and
Modeling Tools

5B? 8$. OJ>;NCHA JLI=?MM G;>? OM? I@ NB? )&$Y3?M4CG MCGOF;NCIH GI>?F NI MCGOF;N? NB? ?@@?=NM

I@ >C@@?L?HN L?M?LPICL IJ?L;NCIH JIFC=C?M ;H> Q;N?L MOJJFS IJNCIHMX 0ONJONM I@ NBCM GI>?F CH=FO>?

L?M?LPICL F?P?FM ;H> L?F?;M?MU LCP?L @FIQMU ;H> BS>LIJIQ?L A?H?L;NCIHU ;GIHA INB?LMX ">>CNCIH;FFSU

NB? GI>?F )&$Yi2 Q;M OM?> NI MCGOF;N? NB? Q;N?L KO;FCNS CH JILNCIHM I@ NB? <;MCHX 'CH;FFSU GI>?F

L?MOFNM Q?L? ;H;FST?> ;H> OM?> NI =IGJON? J?L@ILG;H=? G?NLC=M QCNB NB? B?FJ I@ JIMNYJLI=?MMCHA

NIIFMX

5B? %L;@N &*4 ;FMI =IHN;CHM ; =FCG;N? =B;HA? ;MM?MMG?HN NB;N G;E?M OM? I@ NB? 7*$ )S>LIFIAC=

GI>?F ;H> INB?L =IGJON;NCIH;F N?=BHCKO?M OM?> NI >?P?FIJ JLID?=N?> @ONOL? OHCGJ;CL?> @FIQ

M?KO?H=?MX 5B? %L;@N &*4 >C> HIN CH=FO>? ;HS GI>?FCHA I@ NB? "J;F;=BC=IF; #;SX

#.,,)-21"

8? ;=EHIQF?>A? ;H> ;JJL?=C;N? 64"$&[M QCFFCHAH?MM NI MB;L? MIG? I@ NB? )&$Y3?M4CG ;H> )&$Y

i2 GI>?FM OM?> CH NB? %L;@N &*4X "==?MM NI NB? )&$Y3?M4CG GI>?FM B;M ;FFIQ?> OM NI <?NN?L

OH>?LMN;H> NB? Q;N?L G;H;A?G?HN ;FN?LH;NCP?M JLIJIM?> ;H> ?P;FO;N?> <S 64"$&U L?JFC=;N? NB?

%&*4 L?MOFNMU ;H> JLIPC>? GIL? CH@ILG?> ;H> =IHMNLO=NCP? @??><;=EX 0OL L?PC?Q >C> HIN CH=FO>?

NB? OM? I@ NB? )&$Yi2 GI>?F IL ;H;FSMCM I@ CNM L?MOFNMX

8? ;FMI L?KO?MN?> ;==?MM NI NB? NIIFM OM?> <S 64"$& NI JIMNYJLI=?MM GI>?F L?MOFNM ;H> >?P?FIJ

G?NLC=M I@ MSMN?G J?L@ILG;H=?X 6H@ILNOH;N?FSU NBCM L?KO?MN Q;M HIN AL;HN?>X 8? NBOM ;NN?GJN?>

NI L?Y=IGJON? NB? J?L@ILG;H=? G?NLC=M NBLIOAB JIMNYJLI=?MMCHA NIIFM Q? >?P?FIJ?> @IL NBCM

JOLJIM?X "M J;LN I@ NBCM ?R?L=CM?U Q? C>?HNC@C?> MIG? CH=IHMCMN?H=C?M ;H> JIN?HNC;F ?LLILM CH NB?

G?NLC=M =IGJON?> <S 64"$&X 'IL CHMN;H=?U NB? G?NLC= I@ H;PCA;NCIH MOJJILN M??GM NI B;P? <??H

MCAHC@C=;HNFS OH>?L?MNCG;N?>U ;H> NBCM ?LLIL =IOF> CGJ;=N NB? ;FN?LH;NCP? L;HECHA JLI=?MMX 8?

L?@?L 64"$& NI .SSHQGLZ . @IL GIL? >?N;CF?> >CM=OMMCIH I@ NB?M? >CM=L?J;H=C?MX

64"$& B;M JLIPC>?> ;H ;JJ?H>CR =IHN;CHCHA ;H ;MM?MMG?HN I@ BIQ NB? Q;N?L L?MIOL=?M I@ NB?

<;MCH G;S <? ;@@?=N?> <S @ONOL? =FCG;N?MX 5B?L? ;L? M?LCIOM MBILN=IGCHAM QCNB NBCM ;MM?MMG?HNU

MIG? I@ QBC=B ;L? BCABFCABN?> <?FIQW

" 5B? JLI=?MM I@ NBCHHCHA >IQH NB? =IGJL?B?HMCP? FCMN I@ edd =FCG;N? =B;HA? JLID?=NCIHM NI

; MG;FF?L M?N I@ j JLID?=NCIHM CM @F;Q?>X 5B?M? JLID?=NCIHM ;L? M?F?=N?> <S =IGJONCHA FIHA

N?LG ;P?L;A? @FIQ L;NCIMX )IQ?P?LU FIHA N?LG ;P?L;A? @FIQM ;L? HIN P?LS G?;HCHA@OF @IL

Q;N?L G;H;A?G?HN MCH=? CN CM NB? >LIOABN ;H> @FII> J?LCI>M NB;N MNL?MM NB? MSMN?GX 5QI

@ONOL? =FCG;N? JLID?=NCIHM G;S B;P? NB? M;G? FIHA N?LG ;P?L;A? @FIQM <ON G;S B;P? P?LS

>C@@?L?HN >LIOABN M?P?LCNC?MU >OL;NCIHMU ;H> @L?KO?H=C?M ;H> CGJ;=N Q;N?L L?MIOL=?M CH

P?LS >C@@?L?HN Q;SMX 5B? =FCG;N? ;MM?MMG?HN MBIOF> OM? NB? @OFF ?HM?G<F? I@ @ONOL? =FCG;N?

=IH>CNCIHMU <ON MBIOF> >CMNCHAOCMB <?NQ??H ?HM?G<F?M I@ >C@@?L?HN AL??HBIOM? A;M

=IH=?HNL;NCIH =IH>CNCIHMX

G
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K1 Ew#wxexih#mr#IMW#wigxmsr#714>#

YWEGI#wipigxih#LIG0ViwWmq#ew#xli#xssp#qswx#getefpi#sj#jemxljypp}#vitviwirxmrk#Hmwxvmgx#{exiv#

qerekiqirx#tvegxmgiw#ex#xli#gypqmrexmsr#sj#e#60}iev#qship#hizipstqirx#erh#zivmjmgexmsr#tvsgiww1#Mr#

eggsvhergi#{mxl#Irkmriivmrk#erh#Gsrwxvygxmsr#Fyppixmr#+IGF,#533;09/#Wyfnigx>#Qship#Givxmjmgexmsr#Mwwyiw#

jsv#Irkmriivmrk#Wsjx{evi#mr#Tperrmrk#Wxyhmiw/#mwwyih#Etvmp#43/#533;/#LIG0ViwWmq#jeppw#yrhiv#xli#gexiksv}#

F= X<E>@E<<I@E> DF;<CJ LJ<; @E GC7EE@E> JKL;@<JSY C<7M@E> 9<IK@=@97K@FE KF K?< 39@<E9< c &E>@E<<I@E>

Xiglrspsk}#+WIX,#mrmxmexmzi#ewwsgmeK<; N@K? K?< 53"$&WJ 4<9?E@97C &O9<CC<E9< /<KNFIB ^4&/_V "J F=

Neryev}#5343/#xli#XIR#kymhergi#pmwxih#LIG02<J3@D 7J X$FDDLE@KP F= 1I79K@9< 1I<=<II<;Y =FI K?<

tyvtswi#sj#viwivzsmv#w}wxiq#erep}wmw1##

#

YWEGI#izepyexih#xli#tivjsvqergi#qixvmg#jsv#xli#irxmvi#;60}iev#wmqypexmsr#tivmsh#ew#e#qiewyvi#sj#mqtegx#

xlvsykl#xli#verki#sj#l}hvspskmg#gsrhmxmsrw1#Wizivep#tivjsvqergi#qixvmgw#wygl#ew#tssp#ipizexmsrw/#jps{w/#{exiv#

uyepmx}#teveqixivw/#erh#jmwl#erh#{mphpmji#gsrwivzexmsr#qeoi#gsqtevmwsrw#sj#{ix/#rsvqep/#erh#hv}#l}hvspsk}1#Ew#

xli#LIG0ViwWmq#qship#jsv#xli#EGJ#Fewmr#{ew#vijmrih#erh#xli#mrmxmep#fewipmri#qship#vyrw#{ivi#gsrhygxih/#YWEGI#

gsrhygxih#x{s#{svowlstw#xs#jeqmpmevm~i#wxeoilsphivw#{mxl#xli#qship#erh#mxw#getefmpmxmiw1#

#
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xli#IMW1#Xli#vitsvx#syxpmriw#xli#tyvtswi/#riih/#erh#ywi#sj#xli#hexe#wix#erh#mhirxmjmiw#mxw#pmqmxexmsrw1#

#

YWEGI#ger#gsrwmhiv#srp}#hexe#xlex#lew#fiir#tvszmhih#ew#tevx#sj#xli#RITE#tvsgiww1#Mr#ythexmrk#mxw#[GQw/#YWEGI#

ywih#xli#fiwx#ezempefpi#wgmirgi#mx#tswwiwwih1##
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" 5B? 7*$ BS>LIFIAC= GI>?F Q;M OM?> NI A?H?L;N? JLID?=N?> OHCGJ;CL?> @FIQMX )IQ?P?LU NB?

=;FC<L;NCIH ;H> P;FC>;NCIH I@ NBCM GI>?F Q;M HIN >CM=OMM?>X "M ; L?MOFNU NB? ;==OL;=S I@ NB?

MNL?;G@FIQ JLID?=NCIHM =;HHIN <? ;M=?LN;CH?>X

" 5B? MJ;NC;F L?MIFONCIH I@ NB? 7*$ BS>LIFIAC= GI>?F CM P?LS =I;LM? ;H> IHFS JLI>O=?M @FIQ

M?KO?H=?M ;N NB? IONF?N I@ NB? "$' #;MCHX 'FIQM ;N INB?L <;MCH FI=;NCIHM ;L? NB?H >?LCP?>

PC; GIHNBFS M=;FCHA I@ NB? BCMNILC=;F 6*'MX 5BCM ;JJLI;=B CHNLI>O=?M ;N F?;MN NQI =LCNC=;F

?LLILMW `?a CAHIL?M MJ;NC;F >C@@?L?H=?M CH NB? =B;HACHA BS>LIFIAC= L?MJIHM? I@ CH>CPC>O;F

"$' Q;N?LMB?>M ;H> `??a ;MMOG?M NB;N ;FF @ONOL? CH@FIQM QCFF B;P? NB? ?R;=N M;G? M?KO?H=?

I@ Q?N ;H> >LS J?LCI>M ;M NB? BCMNILC=;F 6*'MU ;F<?CN M=;F?> OJ IL >IQH ;==IL>CHA NI

N?HN;NCP? GIHNBFS @;=NILMX 5B?M? ?LLILM ;L? =LCNC=;F <?=;OM? `6a NB? "$' <;MCH CM EHIQH NI

?RJ?LC?H=? >C@@?L?HN BS>LIFIAC= MNL?MM?M CH CNM HILNB?LH ;H> MIONB?LH Q;N?LMB?>M ;H> `7a

@ONOL? =FCG;N?M ;L? ?RJ?=N?> NI ;FN?L NB? M?KO?H=? I@ Q?N ;H> >LS J?LCI>MX 5BOMU NB?

A?H?L;N?> @ONOL? CH@FIQM ;L? CLL?F?P;HN ;H> =;HHIN CH@ILG NB? 8$. OJ>;NCHA JLI=?MMX

" 5B? )&$Y3?M4CG GI>?FCHA I@ @ONOL? JLID?=NCIHM Q;M HIN J?L@ILG?> =IHMCMN?HNFSX /?N

?P;JIL;NCIH L;N?M @LIG NB? L?M?LPICLM Q?L? ;MMOG?> NI L?G;CH ;N BCMNILC=;F F?P?FM ?P?H

NBIOAB CH=L?;M?> N?GJ?L;NOL?M ;L? ?RJ?=N?> NI CH=L?;M? ?P;JIL;NCIHX &P?H GIL?

CGJILN;HNFSU NB? ?@@?=N I@ CH=L?;MCHA N?GJ?L;NOL?M IH Q;N?L QCNB>L;Q;FMU ?MJ?=C;FFS

;ALC=OFNOL;F QCNB>L;Q;FMU Q;M HIN =IHMC>?L?>X 5BCM J;LNC=OF;L ;MJ?=N CM CGJILN;HN <?=;OM?

CN CGJFC?M NB;N CLLCA;NCIH QCNB>L;Q;FM QCFF CH=L?;M? ?P?H C@ CLLCA;N?> F;H> ;H> =LIJ J;NN?LHM

L?G;CH ;N =OLL?HN =IH>CNCIHMX

" 5B? ?P;FO;NCIH I@ =FCG;N? =B;HA? QCNB L?MJ?=N NI Q;N?L OM?M CM CH;>?KO;N?X 64"$& IHFS

JLIPC>?M P?LS A?H?L;F AL;JBM I@ @FIQ ;H> L?M?LPICL ?F?P;NCIH L;HA?M ;H> >I?M HIN ;=NO;FFS

?P;FO;N? NB? ?@@?=NM I@ =FCG;N? =B;HA? IH MN;E?BIF>?L J?L@ILG;H=? G?NLC=MX

&3**)12+.-1"

)&$Y3?M4CG CM A?H?L;FFS ;>?KO;N? @IL MCGOF;NCHA Q;N?L G;H;A?G?HN ;FN?LH;NCP?M QBIM?

J;L;G?N?LM ;H> LOF?M ;L? EHIQH <?@IL?B;H>X 4IG? MG;FF CGJLIP?G?HNM =IOF> MNCFF <? G;>? MO=B

;M =B;HACHA NB? BS>LIJIQ?L A?H?L;NCIH LOF?M NI ;PIC> IP?L?MNCG;NCHA NB? ;GIOHN I@ JIQ?LX

1IQ?L CM IP?L?MNCG;N?> <?=;OM? )&$Y3?M4CG ;MMOG?M 6K;G6=; >;CFS @FIQMU ?P?H NBIOAB

BS>LIJIQ?L CM A?H?L;N?> <;M?> IH J?;ECHA IJ?L;NCIHM <;M?> IH CHMN;HN;H?IOM MO<Y>;CFS @FIQ

=IH>CNCIHMX (83* B;M >?P?FIJ?> M=LCJN?> LOF?M NB;N <?NN?L ;JJLIRCG;N? J?;ECHA BS>LIJIQ?L

A?H?L;NCIH QCNBCH )&$Y3?M4CGX 5B? M=LCJNM =;H <? G;>? ;P;CF;<F? NI 64"$& OJIH L?KO?MNX

64"$& @ILGOF;N?> ;FN?LH;NCP?M OMCHA Q;N?L G;H;A?G?HN G?;MOL?M JLIPC>?> <S NB? JO<FC= ;M Q?FF

;M G?;MOL?M <;M?> IH NB? ?RJ?LNCM? I@ 64"$& MN;@@X 8? MOAA?MN NB;N ;>>CNCIH;F JLIGCMCHA Q;N?L

G;H;A?G?HN ;FN?LH;NCP?M =IOF> <? >?P?FIJ?> NBLIOAB IJNCGCT;NCIH GI>?FMX 3;NB?L NB;H

MJ?=C@SCHA ;YJLCILC IJ?L;NCIH LOF?M NB;N >?N?LGCH? L?M?LPICL L?F?;M? >?=CMCIHM `;M CH MCGOF;NCIH

GI>?FMaU IJNCGCT;NCIH GI>?FM @CH> L?F?;M? >?=CMCIHM NB;N <?MN G??N <;MCHQC>? Q;N?L OM? N;LA?NMX

5B?M? L?F?;M? >?=CMCIHM =;H NB?H <? ;H;FST?> NI >?P?FIJ H?Q IJ?L;NCIH LOF?M CH NB? @ILG NB;N =;H

<? ?H=I>?> <S MCGOF;NCIH GI>?FM FCE? )&$Y3?M4CGX (83* B;M >?P?FIJ?> ;H IJNCGCT;NCIH GI>?F

@IL NB? "$' <;MCHU "$'Y%44U ;H> B;M OM?> NBCM ;JJLI;=B NI C>?HNC@S ; L;HA? I@ JLIGCMCHA L?M?LPICL

IJ?L;NCIH LOF?M ;M J;LN I@ NB? "$'4 JF;HHCHA JLI=?MMX 8? QIOF> Q?F=IG? NB? IJJILNOHCNS NI QILE

QCNB 64"$& NI C>?HNC@S ;>>CNCIH;F Q;N?L G;H;A?G?HN ;FN?LH;NCP?M NB;N G;S <? I@ CHN?L?MN NI NB?

<;MCH MN;E?BIF>?LMX

eg

8? L?=IGG?H> NB;N 64"$& L?PC?Q ;H> =ILL?=N NB? G?NLC= =IGJON;NCIH CH=IHMCMN?H=C?M IONFCH?>

CH .SSHQGLZ . NI ?HMOL? JLIJ?L ;FN?LH;NCP? ?P;FO;NCIHX 0NB?L =IHMC>?L;NCIHM IH G?NLC=

=IGJON;NCIH CH=FO>?W

" 1?L@ILG;H=? G?NLC=M Q?L? =IGJON?> <;M?> IH NB? ?HNCL? 6*' M?LC?M `kg S?;LMaX 5BCM

=IGJON;NCIH >I?M HIN ;FFIQ J?L@ILG;H=? ;MM?MMG?HN M?J;L;N?FS >OLCHA Q?NU HILG;FU IL

>LS S?;LMX 8? L?=IGG?H> NB;N G?NLC=M <? =IGJON?> ;H> 8."M ;MM?MM?> M?J;L;N?FS @IL

>LIOABN S?;LM MCH=? Q;N?L OM?M ;L? GIMN MNL?MM?> >OLCHA MO=B NCG?MX

" 5B? OHCGJ;CL?> @FIQ >;N;M?N OM?> NI >LCP? )&$Y3?M4CG GI>?FM CM MO<D?=N NI F;LA? ?LLILM

IH 96?AM NCG? M=;F?M `,;DG=6@6@DH! '"0"! 6C9 /" .?HI;CB68>;G! %#$%& 4C?BE6?G;9 +ADL

'HH;HHB;CI <DG I>; 'E6A68>?8DA6")>6II6>DD8>;;"+A?CI 1?K;G (6H?C" 3;8>C?86A 1;EDGI

HEDCHDG;9 7M ')+2 6C9 ,51-! ,;DG=?6 -CHI?IJI; D< 3;8>CDAD=M! 'IA6CI6! ,;DG=?6! %$$ EE"aX

.?NLC=MU MO=B ;M @FIQ G;RCGOG @;FF L;N?U <;M?> IH MJ?=C@C= >;CFS >;N; P;FO?M ;L? FCE?FS NI

=IHN;CH F;LA? ?LLILMX

5B? =FCG;N? =B;HA? ;MM?MMG?HN CM GCMF?;>CHA ;H> MBIOF> <? =;L?@OFFS L?>IH?X (83* B;M =;LLC?>

ION ?RN?HMCP? ;H> >?N;CF?> =FCG;N? =B;HA? ;MM?MMG?HNM @IL NB? "$' 3CP?L #;MCH OMCHA $.*1g

=FCG;N? JLID?=NCIHMX 5B?M? ;MM?MMG?HNM ;L? L?@?L?H=?> CH NB? fdeh /;NCIH;F $FCG;N? "MM?MMG?HN

`BNNJW^^H=;fdehXAFI<;F=B;HA?XAIP^L?JILN^M?=NILM^Q;N?LaU F?;>CHA NI >L;MNC=;FFS >C@@?L?HN

=IH=FOMCIHM NB;H NBIM? CH NB? %&*4X 0OL =IH=FOMCIHM ;L? P?LS L?F?P;HN @IL NB? 8$. OJ>;NCHA

JLI=?MMU ;H> Q? BCABFS L?=IGG?H> NB;N NB? =FCG;N? =B;HA? ;MM?MMG?HN <? L?J?;N?> `OMCHA $.*1i

=FCG;N? JLID?=NCIHM ;H> GIL? M=C?HNC@C=;FFS MIOH> G?NBI>MaX 8? QIOF> Q?F=IG? NB? IJJILNOHCNS

NI QILE QCNB 64"$& IH NBCM 8$. =IGJIH?HNX "M J;LN I@ NBCM ;MM?MMG?HNU NB? "J;F;=BC=IF; #;S

BS>LI>SH;GC= GI>?F =;H ;FMI M?LP? NI ?P;FO;N? NB? =IG<CH?> <;S CGJ;=NM I@ M?; F?P?F LCM? 6C9

OJMNL?;G L?AOF;NCIHX

7. Assessing WMA Candidates, Identifying the Most Preferable
WMA, and Developing a Shared Vision Action Plan

4?P?H Q;N?L G;H;A?G?HN ;FN?LH;NCP?M Q?L? ?P;FO;N?> @IL NB? >?P?FIJG?HN I@ H?Q IJ?L;NCHA

LOF?MU ;H> HCH? Q;N?L G;H;A?G?HN ;FN?LH;NCP?M Q?L? ?P;FO;N?> @IL NB? ;MM?MMG?HN I@ >C@@?L?HN

Q;N?L MOJJFS IJNCIHMX 5B? H?Q @CH;F IJ?L;NCHA LOF?M Q?L? =BIM?H <S OMCHA G?NLC= P;FO?M ;H> ;

L;HECHA MSMN?GX 5B? JLIJIM?> Q;N?L MOJJFS IJNCIH Q;M =BIM?H <;M?> IH @?;MC<CFCNS ;H> NB?

L?;MIH;<F?H?MM I@ @ONOL? L?NOLH L;N?MX 5B? ?HPCLIHG?HN;F =IHM?KO?H=?M I@ NB? JLIJIM?> OJ>;N?M

NI NB? Q;N?L G;H;A?G?HN IJ?L;NCIHM ;H> NB? =BIM?H Q;N?L MOJJFS IJNCIHM ;L? NB?H >CM=OMM?> CH

$B;JN?L jX

#.,,)-21"

5B? 64"$& JF;H @IL =BIIMCHA NB? H?Q IJ?L;NCHA JIFC=S CM =F?;L ;H> OM?M NB? >?@CH?> G?NLC=M ;H> ;

L;HECHA MSMN?GX )IQ?P?LU ;M >CM=OMM?> ?;LFC?L CH NBCM F?NN?LU NB? ;>?KO;=S I@ NB? G?NLC= L;HECHA

MSMN?G H??>M NI <? L?Y=IHMC>?L?>X ">>CNCIH;FFSU NB? ;FN?LH;NCP? @ILGOF;NCIH ;H> ;MM?MMG?HN

JLI=?MM G;S HIN B;P? L?MOFN?> CH ; =IGJL?B?HMCP? ?P;FO;NCIH I@ ;FN?LH;NCP?MX

4J?=C@C=;FFSU NB? L?M?LPICL IJ?L;NCIH ;FN?LH;NCP?M L?=IGG?H>?> CH $B;JN?L h I@ NB? %L;@N &*4

G;E?M M?P?L;F =B;HA?M NI NB? =OLL?HN IJ?L;NCIHM `3*01aX 5B?M? =B;HA?M CH=FO>?W

eX 3?PCM?> "=NCIH 9IH?M
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fX 3?PCM?> %LIOABN 0J?L;NCIHM 5LCAA?LM

gX 3?PCM?> #O@IL> )S>LIJIQ?L 0J?L;NCIHM

hX 3?PCM?> .CHCGOG 'FIQM CH NB? 6JJ?L $B;NN;BII=B??

iX 4OMJ?H>?> 3;GJ 3;N?M >OLCHA 1LIFIHA?> -IQ 'FIQM

jX %?>C=;N?> 3?F?;M?M @IL /;PCA;NCIH

6H@ILNOH;N?FSU NB? %L;@N &*4 >I?M HIN ;MM?MM NB? CH>CPC>O;F ;H> CH=L?G?HN;F ?@@?=NM I@ ?;=B I@ NB?M?

=B;HA?MU ;H> CN CM >C@@C=OFN NI >CM=?LH NB? CGJ;=NM I@ ?;=B JLIJIM?> =B;HA?X 5BCM CH@ILG;NCIH CM

CGJILN;HN <?=;OM? CN CH@ILGM MN;E?BIF>?LM ;<ION NB? G?LCNM I@ =B;HACHA NB? MSMN?G IJ?L;NCIHMX "M

J;LN I@ NBCM L?PC?QU Q? J?L@ILG?> IOL IQH GI>?FCHAU <;M?> IH NB? )&$Y3?M4CG @CF?M G;>?

;P;CF;<F? <S 64"$&U NI ?P;FO;N? NB? CH=L?G?HN;F CGJ;=NM I@ NB?M? =B;HA?MX 5B? L?MOFNM ;L?

JL?M?HN?> CH .SSHQGLZ /aX 0OL ;H;FSMCM MOJJILNM NB? @IFFIQCHA A?H?L;F =IGG?HNMW

" 5B? =B;HA? L?F;N?> NI MOMJ?H>CHA L;GJ L;N?M >OLCHA FIQ @FIQM Q;M @IOH> NI B;P? ;FGIMN

HI CGJ;=N IH NB? <;MCHYQC>? Q;N?L OM?MX

" 5B? =B;HA? L?F;N?> NI L?PCMCHA NB? 6JJ?L $B;NN;BII=B?? GCHCGOG @FIQ L?KOCL?G?HNM Q;M

@IOH> NI B;P? H?AFCAC<F? CGJ;=N IH Q;N?L OM?M >IQHMNL?;G I@ NB? "NF;HN; .?NLI ;L?;X

)IQ?P?LU CH NB? 6JJ?L $B;NN;BII=B?? CN Q;M @IOH> NI L?>O=? @FIQM @LIG jid NI kid =@M

;<ION mn I@ NB? NCG?U QBCF? CH=L?;MCHA NB? ;P?L;A? ;H> GCHCGOG L?M?LPICL MNIL;A?M CH

-;E? -;HC?L <S dXe ;H> dXl @??NU L?MJ?=NCP?FSX

" .;ECHA >?>C=;N?> L?F?;M?M @IL H;PCA;NCIH L?MOFNM CH BCAB?L @FIQM ION I@ +CG 8II>LO@@ >;G

@LIG +;HO;LS NI .;SX 0H NB? INB?L B;H>U NB?M? L?F?;M?M >?JF?N? OJMNL?;G L?M?LPICL MNIL;A?

;H> L?MOFN CH >LIOABN IJ?L;NCIHM <?CHA NLCAA?L?> GIL? @L?KO?HNFSX 'OLNB?LGIL?U NB? @FIQM

>OLCHA ?RNL?G? >LS J?LCI>M ;L? >?=L?;M?> ;N NB? $B;NN;BII=B?? A;A?X /;PCA;NCIH L?F?;M?MU

QBCF? CH=L?;MCHA @FIQM >OLCHA =?LN;CH NCG?M I@ NB? S?;L ;H> @FIQ L;HA?U G;S ;=NO;FFS

>?=L?;M? ?RNL?G? FIQ @FIQMX

" 8B?H NLCAA?L?> CH 9IH? gU >LIOABN IJ?L;NCIHM L?MOFN CH BCAB?L =IGJIMCN? MNIL;A?X "M ;

=IHM?KO?H=? I@ NBCM =B;HA?U @FIQM ;N NB? $B;NN;BII=B?? A;A? MFCABNFS >?=L?;M? CH NB?

edUddd NI ejUddd =@M L;HA? <ON MFCABNFS CH=L?;M? CH NB? L;HA? <?FIQ jUddd =@MX

" 3?>O=CHA NB? BS>LIJIQ?L L?KOCL?G?HNM ;N #O@IL> >OLCHA >LIOABN IJ?L;NCIHM =IOHN?LY

CHNOCNCP?FS L?>O=?M NB? FIQ?MN =IGJIMCN? MNIL;A?MX 5BCM J?=OFC;L L?MJIHM? I==OLM <?=;OM?

>LIOABN IJ?L;NCIHM =;H =B;HA? ;<LOJNFS NB? H;PCA;NCIH L?F?;M? L?KOCL?G?HNMX &P?H

NBIOAB L?>O=?> BS>LIJIQ?L L?KOCL?G?HNM N?H> NI CH=L?;M? =IGJIMCN? MNIL;A?U NB?M?

MNIL;A? CH=L?;M?M G;S MO<M?KO?HNFS <? L?F?;M?> @IL H;PCA;NCIH JOLJIM?M ;H> OFNCG;N?FS

F?;> NI FIQ?L =IGJIMCN? MNIL;A?X

" 5B? H?Q ;=NCIH TIH?M CH=L?;M? =IGJIMCN? MNIL;A? CH NB? GC> ;H> FIQ?L L;HA?M L?F;NCP? NI

NB? IF> ;=NCIH TIH?MX )IQ?P?LU MNIL;A? >L;Q>IQH CH=L?;M?M >OLCHA M?P?L? >LIOABNMU ;H>

GCHCGOG >IQHMNL?;G @FIQM >?=L?;M?X 5BCM CM ;A;CH ; =IHM?KO?H=? I@ ;<LOJN >LIOABN

IJ?L;NCIHM LOF?MX

" 5B? (F;>?M L?M?LPICL G;S MFCABNFS CH=L?;M? IL >?=L?;M? -;E? -;HC?L MNIL;A? >OLCHA M?P?L?

>LIOABNMU >?J?H>CHA IH NB? Q;S CN CM G;H;A?>X 5B? (F;>?M L?M?LPICL B;M HI ;JJL?=C;<F?

CGJ;=N IH INB?L <;MCHQC>? Q;N?L OM?MX

4IG? =IGGIH NB?G?M ;LCM? ION I@ NB?M? M?HMCNCPCNS ;H;FSM?MX 'CLMNU MIG? I@ NB?M? =B;HA?M `?XAXU

L?>O=?> L;GJ L;N?MU L?PCM?> GCHCGOG @FIQM CH NB? OJJ?L $B;NN;BII=B??U CH=FOMCIH I@ NB? (F;>?M

L?M?LPICLa M??G NI B;P? MG;FF MSMN?GYQC>? CGJ;=NM <ON G;S B;P? FI=;F CGJ;=NM NB;N G?LCN

H

Viwtsrwiw#xs#EGJ57<e#4#K[VM#

L1 YWEGI#izepyexih#xli#qivmx#sj#iegl#mrhmzmhyep#viwivzsmv#stivexmsr#glerki#ew#e#gsqtsrirx#sj#xli#wgviirmrk#

tvsgiww1#Gsqtevmwsrw#{ivi#xlir#qehi#xs#xli#REE/#sv#gyvvirx#stivexmsr1#Ryqivsyw#qship#wmqypexmsrw#erh#

gsqtevmwsrw#{ivi#gsqtpixih#xs#wyttsvx#imxliv#xli#ipmqmrexmsr#sv#ehzergiqirx#sj#er#stivexmsrep#qiewyvi1#Xli#

tvsgiww#mw#wyqqevm~ih#mr#wigxmsr#7#sj#xli#IMW1#Hixempw#sj#epp#qship#wmqypexmsrw#erh#gsqtevmwsrw#evi#rsx#mrgpyhih1####

#

Wywtirhmrk#veqtmrk#vexiw#hyvmrk#tvspsrkih#ps{#jps{#+FM#jps{w#piww#xler#;/333#gjw#jsv#63#gsrwigyxmzi#he}w,#{ew#

vigsqqirhih#xs#vihygi#xli#eqsyrx#sj#{exiv#vipiewih#jvsq#wxsveki#jspps{mrk#vemrjepp#izirxw#xlex#geywih#

xiqtsvev}#wtmoiw#mr#xli#fewmr#mrjps{1#Wlsvx0xivq#vemrjepp#izirxw#ger#viwypx#mr#e#xiqtsvev}#vmwi#mr#fewmr#mrjps{1#Mj#

xli#viuymvih#veqtmrk#vexi#mw#ehlivih#xs/#xlivi#mw#tsxirxmep#xs#vipiewi#{exiv#jvsq#wxsveki#xs#irwyvi#gsqtpmergi1#

Xli#wywtirwmsr#sj#veqtmrk#vexiw#viuymviw#xli#veqtmrk#xs#qexgl#xli#40he}#fewmr#mrjps{#hs{r#veqtmrk/#{lmgl#mw#

x}tmgepp}#jewxiv#xler#xli#viuymvih#veqtmrk#vexi1#Xlivijsvi/#veqtmrk#hs{r#ex#e#jewxiv#vexi#viuymviw#piww#ywi#sj#

{exiv#jvsq#wxsveki1#

#

Fsxl#Epx4G/#{lmgl#mrgpyhiw#YWEGI#gyvvirx#qerekiqirx#stivexmsrw/#erh#xli#TEE#hiqsrwxvexi#gsqtevefpi#

ijjigxw#sr#{exiv#uyepmx}1#Xlmw#wls{w#xlex#xli#ijjigxw#{syph#tvmrgmtepp}#fi#geywih#f}#mrgviewiw#mr#xviexih#

{ewxi{exiv#vixyvrw#xs#xli#vmziv#w}wxiq#viwypxmrk#jvsq#tvstswih#mrgviewiw#mr#{exiv#wyttp}#{mxlhve{epw#xs#qiix#

jyxyvi#riihw#mr#Qixvs#Experxe#erh/#jsv#wsqi#epxivrexmziw/#lmkliv#ewwyqih#vixyvr#vexiw#jsv#xviexih#{ewxi{exiv#

+ew#e#tivgirxeki#sj#{mxlhve{epw,#xler#tviwirxp}#sggyvw1#Ew#qygl#ew#433\493#qkh#sj#ehhmxmsrep#xviexih#

{ewxi{exiv#hmwglevkiw#xs#xli#Glexxelssglii#Vmziv#{syph#fi#i|tigxih#yrhiv#xlswi#epxivrexmziw1#Mj#KEITH#

tivqmxw#ehhmxmsrep#hmwglevkiw/#mx#qmklx#viuymvi#glerkiw#xs#hmwglevki#tivqmxw#jsv#wsqi#jegmpmxmiw#xs#irwyvi#xlex#

{exiv#uyepmx}#mw#qemrxemrih#mr#xlmw#viegl#sj#xli#vmziv1#Ew#wxexih#mr#wigxmsr#9143>##

#

Ew#mr#tewx#}ievw/#{svomrk#gpswip}#{mxl#wxexiw#erh#ejjigxih#wxeoilsphivw/#wtigmep#vipiewiw#jvsq#YWEGI#tvsnigxw#

qmklx#fi#qehi#xs#ewwmwx#{mxl#tyfpmg#liepxl#erh#wejix}#xlvsyklsyx#xli#EGJ#Fewmr1#YWEGI#{mpp#tivmshmgepp}#rsxmj}#

ywivw#{lir#wygl#vipiewiw#evi#qehi/#erh#{exiv#ywivw#ger#epws#hmvigxp}#rsxmj}#YWEGI#sj#xlimv#riihw#jsv#wtigmep#

vipiewiw1##

#

Xefpi#91409#mr#xli#IMW#mrhmgexiw#rs#glerki#mr#jps{w#mrxs#xli#Etepeglmgspe#Vmziv#f}#mqtpiqirxmrk#xli#vizmwih#

gsqtswmxi#~sri#hvsyklx#xvmkkiv#erh#wyttsvxmrk#xli#rezmkexmsr#wiewsr1#Xefpi#9140=#pmwxw#xli#i|giihergi#jps{w#sj#

xli#epxivrexmziw#{mxl#wipigxih#jps{#zepyiw1#Jvsq#teki#90;5#mr#xli#hvejx#IMW>#

#

Mr#ehhmxmsr/#tvstswih#vizmwmsrw#xs#{exiv#qerekiqirx#stivexmsrw#ex#Fyjsvh#Heq/#mrgpyhmrk#zevmsyw#{exiv#wyttp}#

stxmsrw#jsv#Peoi#Permiv#erh#hs{rwxvieq#sj#Fyjsvh#Heq#+epp#sj#{lmgl#{syph#sggyv#mr#xli#yttivqswx#43#tivgirx#

sj#xli#Glexxelssglii#Vmziv#fewmr,/#{syph#kirivepp}#lezi#er#mrgsrwiuyirxmep#ijjigx#sr#jps{#gsrhmxmsrw#mrxs#Peoi#

Wiqmrspi#erh#hs{rwxvieq#sj#Nmq#[sshvyjj#Psgo#erh#Heq1#

#

Xli#EGJ#Fewmr#hvsyklx#gsrxmrkirg}#tper#hsiw#rsx#tvsqsxi#e#vmkmh#hvsyklx#stivexmsr#+ettirhm|#E#sj#xli#IMW,>#

#

Hyvmrk#xli#hvsyklx#gsrxmrkirg}#stivexmsrw/#e#qsrxlp}#qsrmxsvmrk#tper#xlex#xvegow#gsqtswmxi#gsrwivzexmsr#

wxsveki#xs#hixivqmri#{exiv#qerekiqirx#stivexmsrw#+xli#jmvwx#he}#sj#iegl#qsrxl#vitviwirxw#e#higmwmsr#tsmrx,#mw#

mqtpiqirxih#xs#hixivqmri#{lmgl#stivexmsrep#xvmkkivw#evi#ettpmih1#Mr#ehhmxmsr/#vigirx#gpmqexmg#erh#l}hvspskmgep#

gsrhmxmsrw#i|tivmirgih#erh#qixisvspskmgep#jsvigewxw#evi#ywih#{lir#hixivqmrmrk#xli#wix#sj#stivexmsrw#mr#xli#

ytgsqmrk#qsrxl1###

#

Mr#ehhmxmsr#xs#xli#jpi|mfmpmx}#sj#ywmrk#l}hvspskmg#gsrhmxmsrw/#jsvigewx/#erh#i|tivmirgi/#mrxivekirg}#erh#tyfpmg#

gssvhmrexmsr#sggyvvih#xlvsykl#qiixmrkw/#{ifmrevw/#gsrjivirgi#geppw/#erh#YWEGI#[if#teki1#

#

Xli#jmrep#[WWE#+ettirhm|#F#sj#xli#IMW,#mrgpyhiw#hixempw#sr#xli#mqtpiqirxexmsr#sj#xli#{exiv#wyttp}#stxmsr1#
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=IHMC>?L;NCIHX ">>CNCIH;FFSU MIG? IJ?L;NCIH;F =B;HA?M `H;PCA;NCIH L?F?;M?M ;H> >LIOABN NLCAA?LMa

CH=L?;M? $B;NN;BII=B?? (;A? @FIQM ;N IH? JILNCIH I@ NB? @FIQ L?ACG? ;H> >?=L?;MCHA CN CH INB?LMX

5B? ?@@?=N I@ NB?M? =B;HA?M IH NB? @FIQM I@ "J;F;=BC=IF; CM NB?L?@IL? OH=F?;L ;H> G;S L?KOCL?

GIL? >?N;CF?> ?RJ?LN ;H;FSMCM L?F;NCP? NI ?HPCLIHG?HN;F ;H> ?=IFIAC=;F I<D?=NCP?MX 'OLNB?LGIL?U

NB? ;<LOJNH?MM I@ MIG? I@ NB? >LIOABN IJ?L;NCIH LOF?M F?;> NI =IOHN?LYCHNOCNCP? L?MOFNM QB?L?<S

;FN?LH;NCP?M NB;N CH=L?;M? ;P?L;A? =IGJIMCN? MNIL;A? `L?>O=?> BS>LIJIQ?L ;H> =B;HA?> ;=NCIH

TIH?MaU ;L? ;FMI MO<D?=N NI FIQ?L GCHCGOG MNIL;A?M ;H> @FIQMX

8CNB L?MJ?=N NI NB? Q;N?L MOJJFS IJNCIHU NB? @CH;F JLIJIM?> IJNCIH `0JNCIH )a CM <;M?> IH .?NLI

"NF;HN; H?N QCNB>L;Q;FM I@ egh GA>U ;H ;GIOHN NB;N Q;M >?N?LGCH?> NI B;P? HI IL IHFS MFCABNFS

;>P?LM? ?HPCLIHG?HN;F ?@@?=NM QB?H =IGJ;L?> NI NB? /I "=NCIH ;FN?LH;NCP?X )IQ?P?LU HI

MOJJILNCHA ?PC>?H=? I@ NBCM =F;CG CM JLIPC>?> CH NB? %L;@N &*4X

5B? %L;@N &*4 ;FMI >I?M HIN >CM=OMM CH >?JNB BIQ NB? L?;FFI=;NCIH ;MMI=C;N?> QCNB 0JNCIH ) CM NI <?

CHN?LJL?N?> ;H> ?H@IL=?>X 1;A? iYl FCMNM QCNB>L;Q;F ;GIOHNMU L?NOLH ;GIOHNM `<;M?> IH

?MNCG;N?> L?NOLH L;N?MaU ;H> H?N QCNB>L;Q;F ;GIOHNMX 8BC=B I@ NB?M? L;N?M QCFF <? GIHCNIL?> ;H>

?H@IL=?>Z 8CFF NB? QCNB>L;Q;F ;GIOHNM FCGCN BIQ GO=B Q;N?L =;H <? ;<MNL;=N?>Z 0L =;H GIL?

Q;N?L <? QCNB>L;QH ;M FIHA ;M NB? L?NOLHM ;L? CH=L?;M?> ;H> NB? H?N QCNB>L;Q;F ;GIOHNM MN;S

QCNBCH NB? MJ?=C@C?> FCGCNMZ *@ CN CM NB? @ILG?LU BIQ =;H 64"$& ?HMOL? NB;N NB? L?NOLH @FIQM QCFF

=ILL?MJIH> NI NBIM? ;MMOG?> OH>?L 0JNCIH )Z *@ CN CM NB? F;NN?LU BIQ QIOF> Q;N?L KO;FCNS <?

;@@?=N?> C@ NB? L?NOLH ;GIOHNM CH=L?;M? MO<MN;HNC;FFSZ

5B? %L;@N &*4 ;FMI FCMNM ; MNIL;A? ;GIOHN NB;N QIOF> <? L?KOCL?> NI MOJJILN NB? L?;FFI=;NCIHX *M NBCM

MNIL;A? ;GIOHN JOL?FS @IL CH@ILG;NCIH;F JOLJIM?M IL QCFF ; JILNCIH I@ -;E? -;HC?L <? >?>C=;N?> NI

G??NCHA NB? .?NLI "NF;HN; Q;N?L QCNB>L;Q;FMZ *@ CN CM NB? F;NN?LU QIOF> NBCM L?M?LP?> MNIL;A? AI

CHNI ?@@?=N CGG?>C;N?FS IL AL;>O;FFS ;M .?NLI "NF;HN; QCNB>L;Q;FM CH=L?;M?Z )IQ QCFF L?M?LPICL

IJ?L;NCIHM <? CGJ;=N?> OH>?L ?;=B IJNCIHZ

&3**)12+.-1"

&;LFC?L L?PC?Q M?=NCIHM CH=FO>? M?P?L;F MOAA?MNCIHM @IL CGJLIPCHA NB? JLI=?MM I@ @ILGOF;NCHAU

;MM?MMCHAU ;H> M?F?=NCHA NB? @CH;F ;FN?LH;NCP?MX *H ;>>CNCIHU Q? MOAA?MN NB;N 64"$& ?P;FO;N? ;H>

=F?;LFS BCABFCABN NB? G?LCNM I@ ?;=B CH>CPC>O;F G?;MOL? =IHN;CH?> CH NB? JLIJIM?> ;=NCIH

;FN?LH;NCP?MX 8CNB L?MJ?=N NI >?P?FIJCHA H?Q IJ?L;NCHA LOF?MU M?P?L;F KO?MNCIHM H??> NI <?

;HMQ?L?>W

" 8BS ;L? NB? =B;HA?M NI NB? L;GJ L;N?M >OLCHA JLIFIHA?> @FIQM <?CHA L?=IGG?H>?> QB?H

NB?S B;P? FCNNF? NI HI CGJ;=NZ

" *M A;CHCHA MIG? MNIL;A? CH -;E? -;HC?L QILNB L?>O=CHA 6JJ?L $B;NN;BII=B?? @FIQM <S egn

`CX?XU <S edd =@Ma >OLCHA FIQ @FIQ J?LCI>MU ?MJ?=C;FFS CH FCABN I@ NB? 64"$& @CH>CHA NB;N Q;N?L

KO;FCNS CH NB? 6JJ?L $B;NN;BII=B?? CM ?RJ?=N?> NI <? ;>P?LM?FS CGJ;=N?> ;M ; =IHM?KO?H=?

I@ CH=L?;M?> Q;MN? Q;N?L ?@@FO?HN >CM=B;LA?MZ

" 8B;N ;L? NB? NL;>?YI@@M L?F;N?> NI $B;NN;BII=B?? A;A? @FIQM ;MMI=C;N?> QCNB NLCAA?LCHA

>LIOABN IJ?L;NCIHM CH >C@@?L?HN TIH?M ;H> QCNB >C@@?L?HN L?F?;M? J;NN?LHM MOJJILNCHA

H;PCA;NCIHZ

" *M NB? L?F;NCP?FS MCGJF? <ON LCAC> MNLO=NOL? I@ NB? >LIOABN IJ?L;NCIHM ;>?KO;N?Z

Viwtsrwiw#xs#EGJ57<e#4#K[VM#
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8? ;FMI MOAA?MN NB;N 64"$& JLIPC>? ; GIL? >?N;CF?> >CM=OMMCIH I@ BIQ NB?S ?HPCMCIH

CGJF?G?HN;NCIH I@ NB? Q;N?L MOJJFS IJNCIHX

8. Monitoring IWRM Plan Implementation and Making Necessary
Adjustments

5B? %L;@N &*4 =IHN;CHM ; M?=NCIH ?HNCNF?> \.CNCA;NCIH $IHMC>?L;NCIHM] NB;N C>?HNC@S GCNCA;NCIH

G?;MOL?M NB;N =IOF> <? N;E?H NI ;PIC> H?A;NCP? CGJ;=NM I@ NB? JLIJIM?> ;=NCIHMX 64"$& MN;N?M NB;N

\<?=;OM? ;>P?LM? ?@@?=NM I@ NB? Q;N?L =IHNLIF JF;H GCABN I==OL >O? NI OH@IL?M??H =IH>CNCIHMU

;=NCIHM QIOF> <? N;E?H QCNBCH ;JJFC=;<F? ;ONBILCNS ;H> JIFC=C?MU ;H> CH =IIL>CH;NCIH QCNB INB?L

CHN?L?MNMU NI ;>>L?MM MO=B =IH>CNCIHM QB?H NB?S I==OL NBLIOAB NB? CGJF?G?HN;NCIH I@ N?GJIL;LS

>?PC;NCIHM NI NB? Q;N?L =IHNLIF JF;H `?XAXU CHN?LCG IJ?L;NCIH JF;HMaX]

#.,,)-21"

8;N?L L?MIOL=?M G;H;A?G?HN >?J?H>M IH H;NOL;F JLI=?MM?M NB;N ;L? I@N?H BCABFS P;LC;<F? ;H>

>C@@C=OFN NI JL?>C=NX ">>CNCIH;FFSU BOG;H ;=NCPCNS =;H ;@@?=N NB? Q;N?L L?MIOL=?M CH NB? <;MCHX "M ;

L?MOFNU CN CM ?MM?HNC;F NB;N Q;N?L G;H;A?G?HN JIFC=C?M ;H> JLI=?>OL?M <? @F?RC<F? ;H> ;>;JN;<F? NI

=B;HACHA =IH>CNCIHMX *H NB? J;MNU 64"$& B;M QILE?> QCNB INB?L ;A?H=C?MU MO=B ;M NB? 6X4X 'CMB ;H>

8CF>FC@? 4?LPC=?U NI C>?HNC@S JLI<F?G ;L?;M ;H> G;E? ;>DOMNG?HNM NI IJ?L;NCIHMX 8? BIJ? NB;N

64"$& QCFF =IHNCHO? NI <? IJ?H NI G;ECHA MO=B ;>DOMNG?HNM ;M H??>?>X *N CM BIQ?P?L OH=F?;L NI

QB;N ?RN?HN ;>DOMNG?HNM =;H <? G;>? ;H> QB;N =IH>CNCIHM QIOF> NLCAA?L NB?GX

&3**)12+.-1"

8? MOAA?MN NB;N 64"$& >?P?FIJ ; JLIAL;G NI GIHCNIL <;MCH =IH>CNCIHM OH>?L NB? JLIJIM?>

;=NCIHM NI ?HMOL? NB;N NB?S B;P? NB?CL CHN?H>?> ?@@?=NX

1LIJ?L JF;HHCHA G;S <? ;<F? NI ;PIC> IL GCHCGCT? NB? H??> @IL GCNCA;NCIH G?;MOL?M <S M?F?=NCHA

Q;N?L G;H;A?G?HN ;FN?LH;NCP?M NB;N =;H QCNBMN;H> ; L;HA? I@ <;MCH =IH>CNCIHMX 8? <?FC?P? NB;N

=IHMC>?L;NCIH I@ >?G;H>U =FCG;N?U ;H> CH@L;MNLO=NOL? OH=?LN;CHNC?MU ;M MOAA?MN?> ?;LFC?L CH NBCM

F?NN?LU ;L? E?S NI >?P?FIJCHA LI<OMN Q;N?L G;H;A?G?HN ;FN?LH;NCP?MX

I
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M1 Wigxmsr#615#sj#xli#IMW#@E9CL;<J K?< =FCCFN@E> JK7K<D<EKU X4?< .F8@C< %@JKI@9K 9FEK@EL7CCP I<M@<NJ K?< 6$. 7J

E<<;<; KF <EJLI< K?7K K?< 8<JK LJ< @J D7;< F= 7M7@C78C< N7K<I I<JFLI9<JVY *E 7;;@K@FES K?< J<9K@FE I<=<IJ KF

YWEGI/#Wsyxl#Experxmg#Hmzmwmsr#Vikypexmsr#Rs1#VFX05#+[exiv#Gsrxvsp#Qerekiqirx#mr#Wsyxl#Experxmg#Hmzmwmsr#

`hfgfa_S N?@9? D7E;7K<J K?7K X7K 7 D@E@DLDS %@JKI@9KJ J?FLC; I<M@<N K?<@I N7K<I 9FEKIFC D7EL7CJZGC7EJ <M<IP k

P<7IJVY 4?< I<M@<NJ GIFM@;< K?< 87J@J =FI ;<K<ID@E@E> N?<K?<I =FID7C LG;7K<J 7I< E<<;<;S @E9CL;@E> 7EP#jsvqep#

sv#mrjsvqep#mrtyx#vigimzih#jvsq#ekirgmiw#erh#wxeoilsphivw1#Jyxyvi#[GQ#ythexiw#{syph#mrgpyhi#ettvstvmexi#

xiglrmgep#erep}wmw/#tyfpmg#mrzspziqirx/#erh#irzmvsrqirxep#gsqtpmergi#egxmzmxmiw1#
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Appendix A: Performance Metrics

#.,,)-21!&3**)12+.-1

64"$& @ILGOF;N?> M?P?L;F J?L@ILG;H=? G?NLC=M NI L?JL?M?HN MN;E?BIF>?L CHN?L?MNM ;H> ;MM?MM NB?

G?LCNM I@ >C@@?L?HN Q;N?L G;H;A?G?HN ;FN?LH;NCP?MX 8? G;CHN;CH NB;N M?P?L;F I@ NB? G?NLC=M =IOF>

<? CGJLIP?> OJIHX

4[GTRSRYHT- 1?L@ILG;H=? G?NLC=M L?F;N?> NI BS>LIJIQ?L CH=FO>? ;P?L;A? ;HHO;F BS>LIJIQ?L

A?H?L;NCIHU ;HHO;F ;P?L;A? Q??E>;S BS>LIJIQ?L A?H?L;NCIHU ;H> FIQ?MN ;HHO;F BS>LIJIQ?L

=;J;=CNSX 6H@ILNOH;N?FSU NB?M? G?NLC=M G;S HIN <? ;JJLIJLC;N? @IL ;MM?MMCHA BS>LIJIQ?L <?H?@CNM

<?=;OM? NB?S >I HIN ;>?KO;N?FS L?JL?M?HN BIQ BS>LIJIQ?L <?H?@CNM ;L? >?LCP?>X )S>LIJIQ?L

A?H?L;NCIH CH NB? "$' <;MCH CM <;M?> IH J?;ECHA IJ?L;NCIHM NI CH=L?;M? >?J?H>;<F? =;J;=CNS ;H>

BS>LIJIQ?L L?P?HO?M ;H> >?J?H>M IH ?H?LAS JLC=?M NB;N P;LS NBLIOABION NB? >;S ;H> NB? S?;LX

"M ; L?MOFNU NQI ;FN?LH;NCP?M G;S B;P? MCGCF;L ;HHO;F A?H?L;NCIH ;GIOHNMU <ON >C@@?L?HN GIH?N;LS

<?H?@CNM >O? NI NB? @;=N NB;N NB? M;G? ;P?L;A? ?H?LAS =;H <? A?H?L;N?> CH >CMNCH=NFS >C@@?L?HN Q;SM

NBLIOABION NB? S?;LX 5B? ?=IHIGC= G?NBI>M JL?M?HN?> CH IH? I@ NB? "JJ?H>C=?M `"$'

)S>LIJIQ?L *GJ;=N "H;FSMCM %L;@Na JLIPC>? ; GIL? >CL?=N Q;S I@ =IGJONCHA BS>LIJIQ?L

<?H?@CNMX 8? L?=IGG?H> NB;N 64"$& =IHMOFN QCNB BS>LIJIQ?L MN;E?BIF>?LM NI >?N?LGCH? C@ NB?M?

G?NBI>M ;>?KO;N?FS L?JL?M?HN NB?CL CHN?L?MNX *@ S?MU NB? ?RCMNCHA BS>LIJIQ?L A?H?L;NCIH G?NLC=M

MBIOF> <? OJ>;N?> QCNB NB? ?=IHIGC=MY<;M?> G?NLC=MX *N MBIOF> <? HIN?> NB;N NB?M? G?NLC=M ;L?

;FL?;>S <?CHA OM?> QB?H ?P;FO;NCHA NB? Q;N?L MOJJFS IJNCIHM CH $B;JN?L iX )IQ?P?LU CN CM

L?=IGG?H>?> NB;N NB?S ;FMI <? OM?> QB?H >?P?FIJCHA NB? Q;N?L G;H;A?G?HN ;FN?LH;NCP?M CH

$B;JN?L hX

=HFTHDVLRQ- 1?L@ILG;H=? G?NLC=M L?F;N?> NI L?=L?;NCIH G?;MOL? NB? NCG?M NB;N NB? L?M?LPICLM

>LIJ <?FIQ >C@@?L?HN F?P?FMX 64"$& ;A;CH JL?M?HNM ; >C@@?L?HN ;H> GIL? >?N;CF?> ;MM?MMG?HN I@

L?=L?;NCIH <?H?@CNM CH IH? I@ NB? "JJ?H>C=?M `3?=L?;NCIH "H;FSMCM 4OGG;LS .?GIL;H>OGaX 8?

;A;CH MOAA?MN NB;N NB?M? INB?L G?NLC=MU QBC=B ;L? <;M?> IH ?=IHIGC= P;FO;NCIH I@ L?=L?;NCIH;F

<?H?@CNMU <? OM?> QB?H >?P?FIJCHA NB? Q;N?L G;H;A?G?HN ;FN?LH;NCP?M CH $B;JN?L hX

9DXLJDVLRQ- 1?L@ILG;H=? G?NLC=M L?F;N?> NI H;PCA;NCIH G?;MOL? NB? HOG<?L I@ S?;LM NB;N k ;H> m

@??N =B;HH?FM `QCNBION >L?>ACHAa =;H <? G;CHN;CH?>X 5B? G?NLC=M ;L? =IGJON?> <S =IGJ;LCHA

MCGOF;N?> @FIQM NI NBL?MBIF>M ;N NB? #FIOHNMNIQH A;A?U QCNB H;PCA;NCIH <?H?@CNM ;MMOG?> NI I==OL

IHFS C@ NB? @FIQM ?R=??> NB? NBL?MBIF>M >OLCHA NB? ?HNCL? +;HO;LS NI .;S H;PCA;NCIH J?LCI>X 8?

<?FC?P? NB;N NBCM CM MFCABNFS GCMF?;>CHA MCH=? H;PCA;NCIH <?H?@CNM =IOF> ;FMI <? ;==LO?> ?P?H C@ NB?

@FIQM ;L? HIN ;<IP? NB? NBL?MBIF>M @IL NB? ?HNCL? +;HO;LS NI .;S J?LCI>X 'OLNB?LGIL?U NB?

CH=FOMCIH I@ ; G?NLC= L?F;N?> NI ; mY@IIN =B;HH?F CM HIN L?=IGG?H>?>X 0HFS IH? I@ NB? ?P;FO;N?>

;FN?LH;NCP?M `"FN?LH;NCP? ga ;=NO;FFS N;LA?NM ; mY@IIN =B;HH?F ;H> >I?M MI IHFS >OLCHA =?LN;CH

=IH>CNCIHMV ;M ; L?MOFNU NB? ;P;CF;<CFCNS I@ ; mY@IIN =B;HH?F CM JOL?FS CH=C>?HN;FU I==OLM IHFS ; MG;FF

J?L=?HN;A? I@ NB? NCG?U ;H> =;HHIN <? L?FC?> OJIH <S H;PCA;NCIH MN;E?BIF>?LMX 6HF?MM IH?

;FN?LH;NCP? JLIPC>?M ; L?FC;<F? mY@IIN =B;HH?FU NBCM G?NLC= MBIOF> <? L?GIP?> @LIG NB? L;HECHA

JLI=?>OL?X 'CH;FFSU 64"$& =BIM? NI G?;MOL? IHFS H;PCA;NCIH <?H?@CNM @LIG +;HO;LS NI .;SU QBCF?

CH L?;FCNS H;PCA;NCIH MN;E?BIF>?LM G;S <?H?@CN @LIG @FIQ MOJJILN >OLCHA INB?L J;LNM I@ NB? S?;LX

'IL CHMN;H=?U "FN?LH;NCP? gU QBC=B ;=NO;FFS N;LA?NM H;PCA;NCIH @FIQ MOJJILN >OLCHA INB?L NCG?M I@

NB? S?;LU L?=?CP?M HI =L?>CN @IL B?FJCHA H;PCA;NCIH CHN?L?MNM IONMC>? I@ NB? +;HO;LS NI .;S QCH>IQX
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N1 Ettirhm|#E/#Tivjsvqergi#Qixvmgw]YWEGI#gsrwmhivih#xli#wykkiwxih#glerkiw#xs#tivjsvqergi#qixvmgw#jsv#

l}hvsts{iv/#vigviexmsr/#rezmkexmsr/#erh#{exiv#wyttp}#hyvmrk#jmrep#IMW#tvitevexmsr1##

#

Rezmkexmsr]+Weqi#viwtsrwi#tvszmhih#xs#gsqqirx#EGJ56<,1#Xli#tivgirxeki#sj#xmqi#mw#fewih#sr#xli#ryqfiv#sj#

}ievw#xli#glerrip#hitxl#mw#ezempefpi#jsv#xli#irxmvi#wiewsr#+m1i1/#Ner\Qe},#hmzmhih#f}#xli#ryqfiv#}ievw#mr#xli#

wmqypexmsr1#Jsv#i|eqtpi/#xli#REE#tvszmhiw#xli#jypp#;0jx#rezmkexmsr#hitxl#jsv#48#sj#xli#;6#}ievw#mr#xli#wmqypexmsr/#

{lmgl#mw#iuymzepirx#xs#5318#tivgirx#glerrip#ezempefmpmx}#+462;6,1#Xli#;0jx#glerrip#ezempefmpmx}#ryqfiv#tviwirxih#

mr#xli#hvejx#IMW#mw#fewih#sr#LIG0ViwWmq#qshipmrk#viwypxw#ywmrk#jps{w#ex#xli#Fpsyrxwxs{r#rshi1#Xli#qship#

mrgpyhiw#e#vypi#xs#tvszmhi#e#qmrmqyq#jps{#sj#49/533#gjw#ex#Fpsyrxwxs{r#jvsq#xli#Nmq#[sshvyjj#tvsnigx#{lir#xli#

rezmkexmsr#wiewsr#mw#wyttsvxih1#Qship#stivexmsr#jsv#xli#hs{rwxvieq#xevkix#mw#rsx#ep{e}w#e#tivjigx#49/533#gjw#

erh#gsyph#fi#483#gjw#ps{iv1#Xlivijsvi/#glerrip#ezempefmpmx}#{ew#fewih#sr#e#jps{#zepyi#sj#49/383#gjw#ex#

Fpsyrxwxs{r/#{lmgl#mw#iuymzepirx#xs#e#313<#hmjjivirgi#mr#wxeki#ex#Fpsyrxwxs{r1#

#

[exiv#Wyttp}]Xli#xlviwlsph#jsv#Fyjsvh#tvsnigx#vijmpp#f}#Qe}#4#mw#er#ipizexmsr#kviexiv#xler#4/39=1<#jx#erh#xli#

viwivzsmv#fimrk#=81<#tivgirx#jypp1#Xi|x#lew#fiir#ehhih#xs#xli#IMW#jsv#gpevmjmgexmsr1#

#

J[W#Qixvmgw]Xlmw#gsqqirx#lew#fiir#rsxih/#erh#xli#rigiwwev}#gsvvigxmsr#lew#fiir#qehi#xs#xli#

tswxtvsgiwwmrk#wtviehwliix1#

#

Ettirhm|#F/#[QE#Wirwmxmzmx}#Erep}wmw]YWEGI#gsrwmhivih#xli#[QE#wirwmxmzmx}#erep}wmw#hyvmrk#jmrep#IMW#

tvitevexmsr#

#

# #
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BDVHT >WSSO[- 4?P?L;F J?L@ILG;H=? G?NLC=M L?F;N?> NI Q;N?L MOJJFS Q?L? >?P?FIJ?>U ;FF I@ QBC=B

>?J?H> IH NB? ?F?P;NCIH^MNIL;A? I@ -;E? -;HC?LX 4CH=? Q;N?L MOJJFS `CH NB? @ILG I@ QCNB>L;Q;F

N;LA?NMa CM ;FQ;SM G?NU NB?M? G?NLC=M ;L? HIN ; NLO? G?;MOL? I@ Q;N?L MOJJFS @OF@CFFG?HNX *HMN?;>

NB?S >?HIN? NB? ;GIOHN I@ Q;N?L F?@N NB;N =IOF> <? OM?> C@ M?P?L? >LIOABNM Q?L? NI G;N?LC;FCT?X *N

CM CGJILN;HN NI L?;FCT? NB;N NBCM Q;N?L >I?M HIN DOMN B;P? NI <? OM?> @IL Q;N?L MOJJFSU <ON =;H <?

OM?> NI MOJJILN ;HS I@ NB? INB?L Q;N?L OM?M NB;N ?RCMN NBLIOABION NB? <;MCHX 8? L?=IGG?H> NB;N

G?NLC=M G?;MOLCHA L?M?LPICL MNIL;A? MBIOF> HIN <? FCMN?> OH>?L Q;N?L MOJJFSU <ON L;NB?L OH>?L ;

>C@@?L?HN =;N?AILS ?HNCNF?> \%LIOABN 3CME ;H> 7OFH?L;<CFCNS]X 'OLNB?LGIL?U NB? G?NLC=M MBIOF> HIN

<? <;M?> MIF?FS IH -;HC?L ?F?P;NCIHMU <ON ;FMI ;==IOHN @IL MNIL;A?M CH INB?L G;DIL L?M?LPICLM IL NB?

=IGJIMCN? MNIL;A?X

%)20+( #.,/32'2+.- $-(.-1+12)-(+)1

8? ;NN?GJN?> NI L?Y=IGJON? NB? J?L@ILG;H=? G?NLC=M <S OMCHA NB? )&$Y3?M4CG GI>?F L?MOFNM

;MMI=C;N?> QCNB >C@@?L?HN ;FN?LH;NCP?MX "M J;LN I@ NBCM ?R?L=CM?U Q? C>?HNC@C?> MIG? CH=IHMCMN?H=C?M

;H> JIN?HNC;F ?LLILM CH BIQ 64"$& =IGJON?> MIG? I@ NB? J?L@ILG;H=? G?NLC=MX 8? MOAA?MN NB;N

64"$& L?PC?Q NBCM CH@ILG;NCIH NI ?HMOL? NB;N NB? G?NLC=M ;L? JLIJ?LFS =IGJON?> MCH=? NBCM =IOF>

;@@?=N 8." L;HECHAX

9DXLJDVLRQ- 5B? kY@IIN H;PCA;NCIH G?NLC= CM =IGJON?> <S >?N?LGCHCHA NB? HOG<?L I@ S?;LM NB;N ;FF

I@ NB? >;CFS #FIOHNMNIQH @FIQM ;L? AL?;N?L NB;H IL ?KO;F NI ejUfdd =@MX 6JIH ?RJ?LCG?HNCHA QCNB

NBCM G?NLC=U Q? >?N?LGCH?> NB;N 64"$& B;> ;=NO;FFS =IGJON?> NBCM G?NLC= <;M?> IH ; FIQ?L @FIQ

NBL?MBIF> I@ ejUdid =@MX 'OLNB?LGIL?U Q? >?N?LGCH?> NB;N DOMN OMCHA ; MCGJF? @FIQ NBL?MBIF> `<? CN

ejUfdd IL ejUdida F?;>M NI MCAHC@C=;HN OH>?L?MNCG;NCIH I@ NB? H;PCA;NCIH <?H?@CNMX 5BCM

CH=IHMCMN?H=S ;LCM?M @LIG NB? @;=N NB;N NB? )&$Y3?M4CG GI>?F Q;M HIN =I>?> NI JLIPC>? ;

GCHCGOG I@ ?R;=NFS ejUdid =@M ;N #FIOHNMNIQH QB?H H;PCA;NCIH CM MOJJIM?> NI <? JLIPC>?>X

*HMN?;>U ; GIL? ;JJLIRCG;N? LOF? Q;M ;>IJN?> <?=;OM? ?RJFC=CNFS G??NCHA ejUdid =@M NBLIOAB ;

>IQHMNL?;G =IHNLIF @OH=NCIH QIOF> L?MOFN CH ?RNL?G?FS BCAB =IGJON;NCIH;F NCG?MX 8? ;AL?? QCNB

NBCM >?=CMCIH MCH=? INB?LQCM? NB? GI>?F ?R?=ONCIH NCG? QIOF> CH=L?;M? <S ;FGIMN ; @;=NIL I@ edX

"H> Q? ;FMI J?L@ILG?> M?HMCNCPCNS ;H;FSM?M MBIQCHA NB;N NBCM ;JJLIRCG;N? LOF? >I?M HIN

MCAHC@C=;HNFS =B;HA? NB? Q;N?L <;F;H=? CH NB? <;MCHX )IQ?P?LU C@ NBCM ;JJLIRCG;N? LOF? CM NI <?

?GJFIS?>U NB?H NB? G?NLC= =IGJON;NCIH H??>M NI <? =B;HA?>X 5B? L?;MIH @IL NBCM CM NB;NU >O? NI NB?

;JJLIRCG;N? H;NOL? I@ NB? LOF?U MIG?NCG?M NB? @FIQM ;N #FIOHNMNIQH QIOF> <? <?FIQ ejUdid =@M

`<S ; @?Q na ?P?H NBIOAB NB? LOF? CM @IL=CHA NB? +CG 8II>LO@@ %;G NI L?F?;M? Q;N?L @IL

H;PCA;NCIHX 5BCM L?MOFNM CH MCAHC@C=;HN OH>?L?MNCG;NCIH I@ NB? HOG<?L I@ S?;LM NB;N H;PCA;NCIH =;H

<? JLIPC>?>X " <?NN?L G?NBI> QIOF> <? NI =IGJ;L? NB? GCHCGOG L?M?LPICL L?F?;M? L?KOCL?> <S

NBCM LOF? `+*. 800%36''Y.*/3&-b/"7*("5*0/^'-08Y.*/a NI NB? ;=NO;F +CG 8II>LO@@ L?F?;M?X

*@ NB? ;=NO;F L?F?;M? ?R=??>M NB? L?KOCL?G?HNU NB?H H;PCA;NCIH H??>M =;H <? ;MMOG?> NI B;P? <??H

G?NX 8? =IGJON?> NB? G?NLC= CH NBCM @;MBCIH ;H> @IOH> =IHMC>?L;<F? CH=L?;M?M CH NB? HOG<?L I@

S?;LM NB;N H;PCA;NCIH <?H?@CNM =;H <? JLIPC>?>X 'IL CHMN;H=?U "FN?LH;NCP? k CM ;<F? NI JLIPC>? ; k

@IIN =B;HH?F jin I@ NB? NCG?U ;M IJJIM?> NI NB? hgn FCMN?> CH NB? %L;@N &*4X

BDVHT >WSSO[- 5B? J?L@ILG;H=? G?NLC= NB;N G?;MOL? NB? #O@IL> JLID?=N J?L=?HN NCG? ;N @OFF JIIF

<S .;S eMN `eUdke @??Na M??GM NI B;P? <??H =;F=OF;N?> OMCHA ; FIQ?L NBL?MBIF> NB;H eUdke @??NX *N

;JJ?;LM NB;N ;H ?F?P;NCIH =FIM?L NI eUdjmXki @??N Q;M OM?> ;M NB? NBL?MBIF>X 5B? G?NLC=

=IGJON;NCIH MBIOF> ?CNB?L <? =B;HA?> IL NB? %L;@N &*4 >I=OG?HN;NCIH MBIOF> <? OJ>;N?> NI

L?@F?=N NBCM >C@@?L?H=?X

em

3B> 8HVTLFU- 5B?L? CM ; G?NLC= NB;N G?;MOL?M NB? n I@ NCG? NB;N NB? $B;NN;BII=B?? (;A? @FIQ CM

F?MM NB;H =?LN;CH @FIQ NBL?MBIF>MX $B;JN?L h I@ NB? %L;@N &*4 C>?HNC@C?M M?P?L;F ;FN?LH;NCP?M ;M

B;PCHA @FIQM <?FIQ iddd =@M @IL eXhn I@ NB? NCG?U <ON ?R;GCH;NCIH I@ NB? )&$Y3?M4CG L?MOFNM

L?P?;F NB;N NB? @FIQM ;MMI=C;N?> QCNB GIMN ;FN?LH;NCP?M H?P?L >LIJ <?FIQ iddd =@MX *N CM JIMMC<F?

NB;N 64"$& G;S B;P? ;==C>?HN;FFS CH=FO>?> >;N; NB;N CM ;=NO;FFS IONMC>? I@ NB? MCGOF;NCIH BILCTIHX

4J?=C@C=;FFSU NB? MCGOF;NCIH B;M ; MN;LNCHA >;N? I@ de^ee^emgmU <ON CN ;FMI B;M ; MJCHYOJ J?LCI> NB;N

MN;LNM IH de^dh^emgmX *@ >;N; <?@IL? NB? MCGOF;NCIH MN;LNCHA >;N? ;L? CH=FO>?>U NB?H NB? G?NLC=

P;FO?M QIOF> =IGJON? @FIQM I@ iddd =@M @IL eXhn I@ NB? NCG? MCH=? NB? @FIQM JLCIL NI NB? MN;LNCHA

>;N? ;L? FCMN?> ;M ?GJNS >;N; JICHNM NB;N G;S <? =IHMC>?L?> ;M d CH NB? JIMNYJLI=?MMCHA NIIFX

ACF248

ACF EIS for Master Water Control Manual Updates C-1254



fd

Appendix B: WMA Sensitivity Analysis

5BCM ;JJ?H>CR JL?M?HNM M?HMCNCPCNS ;H;FSM?M I@ NB? JLIJIM?> ;=NCIH ;FN?LH;NCP? `"FN?LH;NCP? k

8;N?L 4OJJFS 0JNCIH )U "FNk)aX 'CLMNU NB? =OLL?HN IJ?L;NCIHM `"FN?LH;NCP? e 8;N?L 4OJJFS 0JNCIH

"U "FNe#a ;H> NB? JLIJIM?> ;=NCIH ;FN?LH;NCP?M Q?L? =IGJ;L?> ;H> NB? @IFFIQCHA =B;HA?M @LIG NB?

=OLL?HN IJ?L;NCIHM Q?L? C>?HNC@C?>W

eX 3?PCM?> "=NCIH 9IH?M

fX 3?PCM?> %LIOABN 0J?L;NCIHM 5LCAA?LM

gX 3?PCM?> #O@IL> )S>LIJIQ?L 0J?L;NCIHM

hX 3?PCM?> .CHCGOG 'FIQM CH NB? 6JJ?L $B;NN;BII=B??

iX 4OMJ?H>?> 3;GJ 3;N?M >OLCHA 1LIFIHA?> -IQ 'FIQM

jX %?>C=;N?> 3?F?;M?M @IL /;PCA;NCIH

kX *H=L?;M?> .?NLI "NF;HN; Q;N?L MOJJFS

)&$Y3?M4CG Q;M OM?> NI J?L@ILG ;>>CNCIH;F GI>?F LOHM <;M?> IH "FNk) <S OHCF;N?L;FFS L?P?LMCHA

?;=B I@ NB? =B;HA?M FCMN?> ;<IP?X 5B? L?MOFNM Q?L? NB?H =IGJ;L?> NI "FNk) NI >?N?LGCH? NB?

CH=L?G?HN;F CGJ;=N NB;N ?;=B =B;HA? B;M IH NB? Q;N?L <;F;H=? CH NB? <;MCHX %O? NI NCG?

=IHMNL;CHNMU HIN ;FF I@ NB? J?L@ILG;H=? G?NLC=M OM?> CH NB? %L;@N &*4 Q?L? =IGJON?> ;H> NB?

>C@@?L?H=?M <?NQ??H NB?M? M=?H;LCIM ;L? BCABFCABN?> <S ; @?Q M?F?=N AL;JBMX "FNk) L?MOFNM ;L?

;FQ;SM JFINN?> CH <FO?U QBCF? NB? ;FN?L?> ;FN?LH;NCP?M ;L? JFINN?> CH L?>X

=HXLUHG .FVLRQ CRQHU

fe

=HXLUHG 1TRWJKV ;SHTDVLRQU ?TLJJHTU

=HXLUHG /WIRTG 4[GTRSRYHT ;SHTDVLRQU `@IFFIQCHA NQI AL;JBMa
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=HXLUHG 8LQLPWP 3ORYU LQ VKH @SSHT 0KDVVDKRRFKHH

fg

>WUSHQGHG =DPS =DVHU GWTLQJ <TRORQJHG 7RY 3ORYU

1HGLFDVHG =HOHDUHU IRT 9DXLJDVLRQ
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Appendix C: Suggestions for Developing Water Management
Alternatives

.;H;ACHA NB? Q;N?L L?MIOL=?M I@ NB? "$' <;MCH CM ; =B;FF?HACHA N;ME >O? NI NB? F;LA? HOG<?L I@

Q;N?L OM?M ;H> MN;E?BIF>?LMX #?FIQ Q? CH=FO>? MOAA?MNCIHM @IL >?P?FIJCHA Q;N?L G;H;A?G?HN

;FN?LH;NCP?MX

8? L?=IGG?H> OMCHA NB? @IFFIQCHA A?H?L;F MN?JM NI >?P?FIJ Q;N?L G;H;A?G?HN ;FN?LH;NCP?MW

eX 4?P?L? %LIOABN 3CME ;H> 7OFH?L;<CFCNS "MM?MMG?HNW "NN?GJNCHA NI @OFFS G??N ;FF Q;N?L OM?

N;LA?NM eddn I@ NB? NCG? G;S HIN <? JIMMC<F? IL L?MOFN CH P?LS FIQ L?M?LPICL MNIL;A?M NB;N

CH=L?;M? >LIOABN POFH?L;<CFCNSX *H IL>?L NI ?HMOL? NB;N Q;N?L G;H;A?G?HN ;FN?LH;NCP?M ;L?

LI<OMNU CN CM P?LS CGJILN;HN NI >?P?FIJ ; M?HM? I@ BIQ GO=B Q;N?L MBIOF> <? F?@N CH NB?

MSMN?G NI ;PIC> M?LCIOM Q;N?L MBILN;A?M >OLCHA >LIOABN ?P?HNM NB;N ;L? GIL? M?P?L? NB;H

QB;N Q;M ?H=IOHN?L?> CH NB? kg S?;L BCMNILC=;F L?=IL>X .I>?FCHA ;H;FSMCM ;H> MN;E?BIF>?L

>CM=OMMCIHM MBIOF> <? OH>?LN;E?H NI C>?HNC@S >LIOABN <O@@?L MNIL;A? NB;N MBIOF> <? F?@N ;M

=;LLS IP?L MNIL;A? CH NB? L?M?LPICLMX

fX .??N ;FF Q;N?L OM? N;LA?NMW %?P?FIJ ; Q;N?L G;H;A?G?HN ;FN?LH;NCP? NB;N ;NN?GJNM NI @OFFS

M;NCM@S ;FF I@ NB? MN;E?BIF>?L H??>MX *@ NB? L?MOFNCHA MNIL;A?M M?KO?H=?M ;L? BCAB?L NB;H NB?

>LIOABN <O@@?L MNIL;A?U HI ;>>CNCIH;F QILE G;S <? H??>?>X 5BCM CM OHFCE?FS @IL NB? "$'

<;MCHX

gX ">DOMN 8;N?L 6M? 5;LA?NMW *@ ;FF Q;N?L OM? N;LA?NM =;H <? G?N eddnU >?P?FIJ LOF?M NB;N

;>DOMN Q;N?L OM?M F?P?FM ;M ; @OH=NCIH I@ <;MCH =IH>CNCIHMX

hX %LIOABN .;H;A?G?HNW %?P?FIJ ; >LIOABN G;H;A?G?HN JF;H NB;N =IHN;CHM LOF?M NI @OLNB?L

;>DOMN Q;N?L OM? N;LA?NM >OLCHA ?RNL?G? >LIOABN ?P?HNMX

5B? >?P?FIJG?HN I@ IJ?L;NCHA LOF?M MBIOF> <? <;M?> IH ; =F?;L OH>?LMN;H>CHA I@ NB? L?F;NCIHMBCJM

<?NQ??H >C@@?L?HN Q;N?L OM?MX *H >?P?FIJCHA MO=B LOF?MU IJJILNOHCNC?M @IL MCGOFN;H?IOMFS G??NCHA

GOFNCJF? Q;N?L OM? N;LA?NM `=IY<?H?@CNMa MBIOF> <? ?RJFIL?>X 'IL CHMN;H=?U H;PCA;NCIH L?F?;M?M =;H

;FMI JLIPC>? <?H?@CNM NI >IQHMNL?;G ?HPCLIHG?HN;F CHN?L?MNMX 5B? M;G? ;JJFC?M NI BS>LIJIQ?L

L?F?;M?MU QBC=B =;H ;FMI <? OM?> NI B?FJ <;F;H=? L?M?LPICLM MNIL;A?MX .IL? @F?RC<F? IJ?L;NCIH;F

LOF?M NB;N L?=IAHCT? NB? CHN?LYJF;S <?NQ??H >C@@?L?HN OM?M =IOF> B?FJ IJNCGCT? MSMN?G IJ?L;NCIHMX

5B? "$' 4N;E?BIF>?LM 4OMN;CH;<F? 8;N?L .;H;A?G?HN 1F;H CH=FO>?M IH? MO=B MOAA?MNCIHU QB?L?

BS>LIJIQ?L L?F?;M?M ;L? ;>DOMN?> >?J?H>CHA IH NB? MNIL;A?M CH >IQHMNL?;G L?M?LPICLM ;H>

>IQHMNL?;G @FIQMX

8? ;FMI L?=IGG?H> NB;N 64"$& =IHMC>?L GIL? <LI;>FS NB? OM;A? I@ ;=NCIH TIH?M CH MSMN?G

IJ?L;NCIHMX "=NCIH TIH?M JF;S ; =?HNL;F LIF? CH NB? =OLL?HN ;H> JLIJIM?> IJ?L;NCIHM I@ NB? "$'

L?M?LPICL <S ;@@?=NCHA ?;=B I@ NB? @IFFIQCHA IJ?L;NCIH;F ;MJ?=NMW

eX )S>LIJIQ?L A?H?L;NCIHM BIOLM

fX 3?M?LPICL <;F;H=CHA

gX %?@CHCNCIH I@ =IGJIMCN? MNIL;A? TIH?MU NB?L?<S ;@@?=NCHA 3*01 L?F?;M?M L?KOCL?G?HNMU

>LIOABN IJ?L;NCIHM NLCAA?LMU ;H> H;PCA;NCIH L?F?;M?MX

*N CM HIN ?HNCL?FS =F?;L QBS NB? M;G? ;=NCIH TIH?M `IL =IGJIMCN? MNIL;A? TIH?Ma MBIOF> B;P? NI <?

OM?> @IL ?;=B I@ NB? IJ?L;NCIH;F LOF?M FCMN?> ;<IP?X 'IL CHMN;H=?U >LIOABN IJ?L;NCIHM =IOF> CHMN?;>

<? CHCNC;N?> <S ; >C@@?L?HN M?N I@ =OLP?M <;M?> IH ; =IHMC>?L;NCIH I@ >LIOABN POFH?L;<CFCNSU QBCF?

L?M?LPICL <;F;H=CHA =IOF> <? J?L@ILG?> ;==IL>CHA NI ;HINB?L M?N I@ TIH?M NB;N ;NN?GJN NI <;F;H=?

K

L
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O1 53"$&WJ 7CK<IE7K@M< =FIDLC7K@FE GIF9<Jw#jsv#eglmizmrk#xli#wxexih#sfnigxmziw#mw#hiwgvmfih#mr#wigxmsr#714#sj#xli#IMW1#

[lmpi#xli#wykkiwxih#tvsgiww#ywiw#er#ettpmgexmsr#xs#jsvqypexi#e#{exiv#qerekiqirx#wgirevms/#mx#hsiw#rsx#gsqtp}#

{mxl#jypjmppmrk#epp#sj#xli#eyxlsvm~ih#tvsnigx#tyvtswiw#sv#YWEGI#{exiv#qerekiqirx#vikypexmsrw1#Xli#

vigsqqirhih#epxivrexmzi#jsvqypexmsr#tvsgiww#mw#qsvi#ettvstvmexi#jsv#e#gsqtvilirwmzi#wxyh}1#
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P1 YWEGI#gsrwmhivih#e#pevkiv#wix#sj#tswwmfpi#~sriw#hyvmrk#xli#jmrep#IMW#tvitevexmsr/#fyx#higmhih#rsx#xs#qeoi#
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L?=L?;NCIH CHN?L?MNM CH >C@@?L?HN L?M?LPICLM LCP?L M?AG?HNMX 5; HJ==;HI I>6I 42')* 8DCH?9;G 6

A6G=;G H;I D< EDHH?7A; NDC;H ?C 9;K;ADE?C= DE;G6I?DC6A GJA;H"

">>CNCIH;FFSU Q? L?=IGG?H> NB;N J;L;G?N?LM <?MC>?M NB? =OLL?HN ;=NCIH TIH?M `I@ =IGJIMCN?

MNIL;A?a <? OM?> ;M J;LN I@ IJ?L;NCIH LOF?MX 4O=B J;L;G?N?LM ;L? ;FL?;>S <?CHA OM?> ;M J;LN I@ NB?

3*01 L?F?;M? L?KOCL?G?HNM `QBC=B ;L? >?J?H>?HN IH k >;S ;P?L;A? CH@FIQMaU <ON =IOF> <?

CH=ILJIL;N?> CHNI INB?L IJ?L;NCIH;F LOF?MX *H J;LNC=OF;LU G;ECHA H;PCA;NCIH LOF?M MIF?FS >?J?H>?HN

IH =IGJIMCN? MNIL;A? TIH?M Q;M @IOH> NI F?;> NI =IOHN?LYCHNOCNCP? IJ?L;NCIHM QB?L? Q;N?L

G;H;A?G?HN ;FN?LH;NCP?M NB;N CHCNC;FFS =IHM?LP? MNIL;A? ?H> OJ B;PCHA NI L?F?;M? CNX 5B?

CH=ILJIL;NCIH I@ INB?L P;LC;<F?MU @IL CHMN;H=? ; G?;MOL? I@ BIQ GO=B <;MCH CH@FIQ I==OLL?>

>OLCHA JL?PCIOM GIHNBMU G;S L?MOFN CH LOF?M NB;N ;L? GIL? @F?RC<F? ;H> ;>;JNCP?X *H J;LNC=OF;LU

>LIOABN IJ?L;NCIHM NLCAA?LM MBIOF> <? J;LNFS <;M?> IH BS>LIFIAC= =IH>CNCIHMU ;M IJJIM?> NI <?

<;M?> MIF?FS IH =IGJIMCN? MNIL;A?X

'CH;FFSU Q? L?=IGG?H> NB;N 64"$& =IHMC>?L CH=ILJIL;NCHA FIHAYL;HA? @FIQ @IL?=;MNM CHNI MSMN?G

IJ?L;NCIHMX (83* B;M L?=?HNFS =IGJF?N?> ; =IGJL?B?HMCP? MNO>S `;M J;LN I@ NB? "$'4 JF;HHCHA

JLI=?MMa >?GIHMNL;NCHA NB;N OJ NI MCR GIHNB @IL?=;MNM I@ <;MCH BS>LIFIAC= @IL?=;MNM ;L? JIMMC<F?

;H> ;<F? NI JLIPC>? MCAHC@C=;HN <?H?@CNM @IL H;PCA;NCIH ;H> INB?L Q;N?L OM?M C@ JLIJ?LFS

CH=ILJIL;N?> QCNBCH NB? L?M?LPICL IJ?L;NCHA LOF?MX 8? QIOF> Q?F=IG? NB? IJJILNOHCNS NI MB;L?

NBCM QILE QCNB 64"$& ;H> ?RJFIL? Q;SM NI OM? CN ;M J;LN I@ NB? 8$. OJ>;NCHA JLI=?MMX

M

N
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R1 YWEGI#tspmg}#hsiw#rsx#wyttsvx#xli#ywi#sj#psrk0verki#jps{#jsvigewx#+rsrwrs{#tego,#ew#er#stivexmsrep#vypi?#

xlivijsvi/#rs#glerkiw#{ivi#qehi#xs#xli#IMW1#
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From: Madge and Mac Graham

Sent: Saturday, January 30, 2016 10:12 AM

To: ACF-WCM

Subject: [EXTERNAL]

To whom it may concern: I have been told that you are considering a plan that would allow you to drop the
Lake Lanier water level by as much as 4 feet in a drought situation similar to 2007-8. This would be a disaster.
We moved here in 2011 when the water level was not that low, and even then our cove had no water.

Most residents including, myself would like to see full pool at 1073. Please disregard or modify the most
recent navagational analysis.

Lawson Graham
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From: Kathy Mattox

Sent: Saturday, January 30, 2016 9:31 AM

To: ACF-WCM

Subject: [EXTERNAL] Comments on proposed ACF WCM

Colonel Jon J. Chytka

Commander USACE

Mobile District

Attn: PD-EI (ACF-DEIS)

P.O. Box 2288

Mobile, AL 36628

RE: Comments regarding update of ACF Water Control Manual

I am writing to express my concerns regarding your proposed ACF WCM for Lake Lanier. I

concur with the comments previously submitted by the Lake Lanier Association:

1. The proposed navigation plan needs to be revised to avoid a severe impact on the lake's water

levels.

2. The Corps has not done enough in the area of drought prediction. Additional work should be

done in this area to preserve lake levels during drought conditions.

3. Lake Lanier needs to be better managed to maintain storage levels so that drought conditions

will not have the devastating impact that occurred during the previous drought. This can be

achieved by modeling and planning to raise Lake Laniers' full pool level to 1073'.

Your consideration of these comments would be appreciated.

Wayne Mattox
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From: Maddox, Lee

Sent: Saturday, January 30, 2016 7:12 AM

To: ACF-WCM

Subject: [EXTERNAL] update of ACF Water Control Manual

Dear Sirs,

I have read the LLA comments submitted to you on the 28th. I would beg you to consider the impact of low water levels
on our local community. They effect more than that address in the Association letter. I understand the need for Lanier
levels to fluctuate. However, levels from 2008 need to be avoided at all cost. The lake is dangerous at those levels and
people will still use it. The levels effect tourism, safety, local economics, property values, and would also impact fees for
the various permits (dock, parking, fishing, ect) collected.

Thank you for considering the LLA comments.

Lee Maddox, CPCU
Vice President – Specialty Marine & Transportation Operations | National General Adjuster
Engle Martin & Associates

5565 Glenridge Connector | Suite 900
Atlanta, Georgia 30342
!: 678.553.4425 | TF: 800.818.5619
Blockedwww.englemartin.com |
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From: Kenny Kaas

Sent: Saturday, January 30, 2016 9:09 AM

To: ACF-WCM

Subject: [EXTERNAL] wcm

Your views are so far out of line, I cant believe your preposing those ideas.Raise the lake to 1073 and leave the levels
alone. Ken w. kaas
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From: Margaret Adams

Sent: Saturday, January 30, 2016 7:11 PM

To: ACF-WCM

Subject: [EXTERNAL] Corps Water Control Manual public comments

Dear Commander, U.S. Army Corp of Engineers,

We have a home on Lake Lanier and wish to comment on the proposed Corps' Water Control Manual (":WCM") .

We have understood for years that the Buford Dam and lake itself were constructed such that the reservoir can
hold an additional four feet of water. We wish this option would be explored more thoroughly to significantly increase
the holding capacity reserve of Lake Lanier.

We own irrigated farm land in Southwest Georgia in the Flint River basin. And the needs of Lake Lanier, major
city use, such as that of Atlanta and other needs, must not supercede and compromise water availability for our
croplands. Agriculture is Georgia's largest single industry, and one almost never hears of a farmer becoming rich
farming. Southwest Georgia is the most economically deprived portion of this great state. World demands for food
for global populations will necessitate the best farming practices in the world. Even now, most banks refuse to
finance farmers unless their land is irrigated.

There are numerous stakeholders whose lives, lifestyles, and livelihoods depend on a balanced approach to
multiple considerations. Your consideration of these most important and other issues will be most appreciated.

Sincerely,

Rev. Margaret Adams

Dr. Sam Adams, DVM.
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From: Kathi Kreisler

Sent: Saturday, January 30, 2016 4:31 PM

To: ACF-WCM

Subject: [EXTERNAL] LAKE LANIER water level

Commander, U.S. Army Corps of Engineers
Mobile District
Attn: PD-EI (ACF-DEIS)
P.O. Box 2288
Mobile, AL 36628

Dear Sir:

With respect, I am truly concerned that the Corp are following guidelines that have not changed with the changing
climate, population and demands for water. This email is being sent to help reinforce the letter that was sent to Colonel
Jon J. Chytka, Commander USACE from Lake Lanier Association dated January 28, 2016 regarding the update of ACF
Water Control Manual.

I would appreciate you giving our position serious consideration. The future is in your hands.

Thank you for your time

Sincerely

Kathi Kreisler
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From:

Sent: Saturday, January 30, 2016 4:50 PM

To: ACF-WCM

Cc: akeinfo@lakelanier.org

Subject: [EXTERNAL] Water Control Manual Provisions

Gentlemen, As a recreational stake-holder in Lake Lanier and a member of the Lake Lanier Association, I urge you to
seriously reevaluate the assumptions underlying your revised WCM. In particular, the basis for the currently proposed
navigation plan. Inevitable droughts, in conjunction with the navigation plan, will result in severe impact on both
recreation and drinking water availability. The WCM must provide for storage levels sufficient to mitigate negative
impacts. I also encourage you to consider the LLA’s recommended raising of full pool level to 1073, thereby providing
significant increased storage capacity.

Respectfully,

James V. M. Hale
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From: bill mc manus <>

Sent: Saturday, January 30, 2016 8:58 AM

To: ACF-WCM

Cc: lakeinfo@lakelanier.org

Subject: [EXTERNAL] Corps' Water Control Manual ("WCM") comment

Commander, U.S. Army Corps of Engineers
Mobile District
Attn: PD-EI (ACF-DEIS)
P.O. Box 2288
Mobile, AL 36628

Proposed plan negatively impacts Lake Lanier water level

Barge traffic does not benefit the tax paying public welfare as much as lanier recreartion

Use weather forecasts to preserve lake lanier water level during drought

Plan & manage to maintain maximum storage level

Add 1073 full pool level

Use eyes not gauges at lake shoreline to add human control to lake level.
Uncalibrated gauges in the past took level below 1050

bill mc manus > PLEASE BE KIND ENOUGH TO REMOVE ALL E-MAIL ADDRESSES WHEN FORWARDING AN
EMAIL TO OTHERS.SECURITY FOR YOUR FRIENDS > USE BCC <blind carbon copy> WHEN ADDRESSING E-
MAIL > THIS SAY'S 'NO' TO SPAMMERS
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From: George Kirvin Floyd

Sent: Saturday, January 30, 2016 9:02 PM

To: ACF-WCM

Subject: [EXTERNAL] Resolution by the Apalachicola Maritime Museum providing comments on

the ACF Water Control Manual

Attachments: Apalachicola Maritime Museum Resolution with attachment.pdf

Good afternoon,

Please find attached a Resolution unanimously adopted by the Apalachicola Maritime Museum
regarding the proposed ACF Water Control Manual.

We submit these documents as a part of the comment period of the ACF Water Control
Manual.

Please respond with an email to confirm that this email and the document attached hereto
were received in good order and will be incorporated within the comment on the Water
Control Manual currently under consideration.

Lastly, we also request that you provide notification of when these comments will be
published in the Federal Register with the date and pages referenced therein and any
publishing of the comments for all commenters on the USACE web site.

If you have any questions, please do not hesitate to call me.

Respectfully, George K. Floyd

Find the best of life is free; Sun, Stars, Sky and Sea.

Visit the Apalachicola Maritime Museum Web Site, Facebook Page and YouTube Channel

.¸¸.•´¯><((((º>.¸¸.•´¯`•.¸¸><((((º> .¸¸.•´ ¯`•.¸¸><((((º> .¸¸.•´ ¯`•.¸¸><((((º>
.¸¸.•´¯`•.¸¸><((((º>.¸¸.•´¯`•.¸¸><((((º>.¸¸.•´¯`•.¸¸><((((º>.¸¸.

CONFIDENTIALITY NOTICE: The information transmitted in this message (including any attachments) is intended only for the person or persons to
whom it is addressed, and may contain material that is confidential and/or privileged and is, or may be, covered by electronic communications

privacy laws, and is also confidential and proprietary in nature. Any review, retransmission, dissemination, retention, copying, disclosure or other
use of the information contained herein by persons or entities other than the intended recipient is prohibited. If you have received this message in

error, please notify the sender immediately and delete this message. Thank you in advance for your cooperation.
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From: jim southerland

Sent: Sunday, January 31, 2016 1:50 PM

To: ACF-WCM

Subject: [EXTERNAL] Glades Reservoir project

To Whom It May Concern:

My wife and I urge the Corps Mobile District to do the following: (1) incorporate into the ACF Water Control Manual the
most recent population data from the Governor's Office of Planning and Budget and reduced water demand information
provided by the Metropolitan North Georgia Water Planning District ; (2) eliminate Glades as part of their preferred
alternative because it is premature to be included; (3) study the feasibility of raising Lake Lanier two feet as a means of
balancing water supply and downstream needs; (4) reinstate the 750 cfs flow requirement year-round to protect water
quality and recreation; and (5) evaluate how modifications to the current operations would impact recreation within the
ACF basin and in particular the Chattahoochee River National Recreation Area.

Thank you very much for your consideration.

Regina and Jim Southerland1

Sent from my iPad
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From: Julie Gordon

Sent: Saturday, January 30, 2016 3:01 PM

To: ACF-WCM

Subject: [EXTERNAL] WCM Comments

Please consider below when implementing and planning the management of Lake Lanier.

1. Revise the navigation plan to avoid the severe impact the proposed plan will have on Lanier's water
levels.

2. Incorporate rigorous drought prediction that will trigger changes in reservoir operations to preserve
lake levels during drought.

3. Manage the reservoirs to retain maximum storage levels in the reservoirs so that drought
conditions will not have the devastating impact that was experienced in December 2007.

4. Model and plan for raising Lake Lanier's full pool level to 1073.

Thank you!

Julie
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From:

Sent: Saturday, January 30, 2016 1:56 PM

To: ACF-WCM

Subject: [EXTERNAL] Comments to Corps of Engineers Water Contro; Manual (WCM)

I would like to take this opportunity to provide my comments to your draft WCM. I have been living on the lake
for about 30 years and have always been frustrated with the way the lake continues to fluctuate. At times, it
appears the plan does not properly/correctly reflect all the variables to come up with the best result. This is
especially true during major droughts in the region, where all areas have concerns that must be
addressed. Which makes it critical all the information and assumptions are correct and valid. To me the major
area the Corps should concern itself with is continuously keeping as much water in the reservoirs as possible
while meeting the needs of the people and businesses in the respective regions. As a Lake Lanier resident, I feel
the concerns about the Southwestern portion of the ACF corridor sometimes outweigh any concerns for the
Lake Lanier region. It would seem all areas should be considered fairly when the Corps puts together a plan for
the ACF system.

In an effort to keep as much water in Lanier, I feel mean pool for Lanier should be

1073 msl. It is free from Mother Nature when she gives use an additional amount of rain. A good
example is this year when the lake was 4 plus feet above msl. Why not keep two feet of that and
we would be at 1073, and it was gratis. Mother Nature gave us 26 billion gallons of water free
why not use it! Now we we have our new 1073 msl. Part or the WCM should be what is the plan
to reset the the msl to 1073 if additional water is provided and how best to maintain it during
drought periods. Hopefully, we could better control lake fluctuations - other lakes seem to be
able to better maintain their levels.

Also, I understand the navigation requirement, but it seems it is not as large a component as it was many years
ago, so why maintain it to the detriment of lowering Lanier to to preserve the depth for barges that are
apparently not being used. It appears the required dredging has not been done over the years to maintain the
required navigation depth, so you just put more water in the river to offset what you feel is needed. I understand
the dredging cost saving, but is the additional cost to the Lanier economy and recreation even considered or
factored in to the equation. Saving the cost of dredging is only a portion of the cost the Lake Lanier's economy
suffers and the recreation usage is deminished .

I keep hoping that if we can better plan for and anticipate the factors, like severe droughts, that effect the level
and maintenance of the ACF system, both the Lanier and Apalachicola requirements could, hopefully, be better
addressed and solutions provided that would satisfy both groups. Keeping the reservoirs at their full pools
should be the goal and everything else should reasonably fall in place.

The main thing I am trying to say is all things need to be considered when putting your new WCM together for
the future of the ACF system and its residents.

Sincerely,
Tom Steusloff
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From: Ruth Bruner

Sent: Sunday, January 31, 2016 9:32 PM

To: ACF-WCM

Acfwatercontrolmanual
Please eliminate the Glades Farm Reservoir as part of your preferred alternative because it is premature to include it.

Robert R. Bruner
 

 

Sent from my iPad
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From: Fitzgerald, David A.

To: ACF-WCM

Cc: Feathers, Rick

Subject: [EXTERNAL] Comments of the Southeastern Federal Power Customers, Inc. on the Draft Environmental Impact
Statement for the Water Control Manual Update for the Apalachicola-Chattahoochee-Flint River Basin

Date: Saturday, January 30, 2016 3:56:34 PM

Attachments: Final SeFPC Comments on ACF Water Control Manual.PDF

On behalf of Richard M. Feathers, the Chairman of the Water Storage Reallocation Committee of the Southeastern
Federal Power Customers, Inc., I am attaching the comments of the Southeastern Federal Power Customers, Inc. on
the Draft Environmental Impact Statement for the Water Control Manual Update for the Apalachicola-
Chattahoochee-Flint River Basin.

Please let us know if there are any difficulties opening this document.

David A. Fitzgerald
Partner
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-------------------------------------------------------------------
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error. Then delete it. Thank you.
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uyiwxmsr#rs1#6#wxexiw/#mr#tevx>##

096 7;CDE D;EF2E;@? >;89E ;?G@=G6 2? 24E;@? O H96C6 @?8@;?8 AC@8C2>D ;?;E;2E65 F?56C 6I;DE;?8 =68;D=2E;@?
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Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

# Xli#WiJTG#lew#vemwih#gsrgivrw#{mxl#xli#Gsvtw#sr#ryqivsyw#sggewmsrw#vikevhmrk#xli#mqtegx#

xlex#xli#wipigxih#REE#fewipmri#jsv#izepyexmrk#glerkiw#lew#sr#xli#stivexmsrw#mr#xli#EGJ1##Ew#{i#

lezi#wiir#wmrgi#xli#4=<3w/#xli#Gsvtw#lew#pssoih#xs#e#keppiv}#sj#qszmrk#xevkixw
8
#xs#iwxefpmwl#e#

fewipmri#jsv#qiewyvmrk#xli#Tvijivvih#Egxmsr#Epxivrexmzi#+�TEE�,#ekemrwx#xli#iwxefpmwlih#�rsvqep#

stivexmsrw1�
9
###Ehqmxxihp}/#xli#tewweki#sj#xli#psrk#wmrgi#i|tmvih#EGJ#Gsqtegx#erh#xli#ehstxmsr#sj#

xli#�pmzi#erh#pix#pmzi�#tspmg}#gviexih#gsrjywmsr#vikevhmrk#xli#tvstiv#wxevxmrk#tsmrx#jsv#hixivqmrmrk#

xli#REE#ew#mx#tivxemrw#xs#{exiv#wyttp}#erh#xli#pikep#hiqevgexmsr#sj#xli#glerki#mr#l}hvsts{iv#

tvshygxmsr#xlex#{ew#gsrxiqtpexih#mr#xli#Ri{qer#Vitsvx#ew#tevx#sj#xli#eyxlsvm~mrk#pikmwpexmsr1#
;
#

#

# Rsrixlipiww/#xli#REE#mw#hijmrih#f}#xli#Gsvtw#ew#xli#533;#stivexmrk#vypiw1##Xlivi#lezi#fiir#

ettvigmefpi#glerkiw#xs#xli#stivexmsrw#sj#xli#Jihivep#tvsnigxw#sr#xli#EGJ#fikmrrmrk#mr#4=<9/#erh#

xliwi#glerkiw#lezi#rsx#fiir#vizmi{ih#mr#xli#RITE#tvsgiww1##Mrhiih/#xli#Hvejx#IMW#kpswwiw#sziv#

qensv#stivexmsrep#glerkiw#xlex#eggvyih#sziv#qer}#}ievw#sj#xli#�pmzi#erh#pix#pmzi�#tspmg}#xlex#

epps{ih#jsv#mrgviewih#{exiv#{mxlhve{epw#{mxlsyx#ziwxmrk#er}#vmklx#xs#{exiv#sv#wxsveki1###

#

# Jsv#l}hvsts{iv/#xli#wipigxmsr#sj#xli#533;#stivexmrk#vypiw#jsv#xli#REE#iwxefpmwliw#er#

evfmxvev}#erh#getvmgmsyw#fewipmri#figeywi#mx#getxyviw#xli#}iev#mr#{lmgl#xli#ps{iwx#peoi#pizip#{ew#

#############################################################
8
#Xli#WiJTG#rsxiw#xlex#xlivi#lezi#fiir#ryqivsyw#ijjsvxw#xs#ehhviww#xli#{exiv#viwsyvgiw#mr#xli#EGJ#wxevxmrk#{mxl#xli#

Hvejx#EGJ#[exiv#Gsrxvsp#Qeryep#mr#4=<=/#tvsnigx#{exiv#gsrxvsp#qeryepw#jsv#xli#Fyjsvh#+4==4,/#[iwx#Tsmrx#+4=<7,/#

[epxiv#J1#Kisvki#+4==6,/#Kisvki#Erhvi{w#+4==9,/#Nmq#[sshvyjj#+4=<8,#tvsnigxw/#erh#xli#EGJ#VigWmqQshipmrk#jvsq#

53431##Rsri#sj#xliwi#Gsvtw#ijjsvxw#{ivi#wyfnigxih#xs#RITE#vizmi{/#}ix#jsvq#xli#fewmw#sj#xli#REE#jsv#xli#tvstswih#

egxmsr1#
9
#Xs#fi#gpiev/#xs#xli#l}hvsts{iv#gywxsqivw#xli#xivq#�rsvqep#stivexmsrw�#qierw#ehlivmrk#xs#xli#irivk}#tvshygxmsr#

hixivqmrexmsr#mr#xli#4==9#Vilefmpmxexmsr#Wxyh}#erh#tvszmhmrk#xli#irivk}#hyvmrk#xli#tieo#pseh#lsyvw#sj#xli#he}#

ewwsgmexih#{mxl#xli#qevoixih#getegmx}#eqsyrx#sj#438#Q[#+jsv#xli#Fyjsvh#Tvsnigx,#jsv#e#qmrmqyq#sj#jsyv#+7,#lsyvw#tiv#

he}#hyvmrk#xli#{iiohe}w#sj#Qsrhe}#xlvsykl#Jvmhe}1#
;
#Ls{iziv/#mr#4==9#xli#Gsvtw#gsqtpixih#er#igsrsqmg#erep}wmw#erh#wxevxih#mqtpiqirxexmsr#sj#e#vilefmpmxexmsr#tper#jsv#

Fyjsvh#Tvsnigx#Ts{ivlsywi1#Xli#Vigsqqirhih#Tper#{ew#xs#vitpegi#xli#pevki#yrmx#xyvfmriw/#vi{mrh#xli#kirivexsvw/#erh#

vitpegi#xli#i|gmxivw#{mxl#wxexmg#i|gmxexmsr1#Xli#tper#epws#mrgpyhih#xli#vilefmpmxexmsr#sj#xli#wqepp#�lsywi#yrmx�#sv#Yrmx#61#

Xli#vilef#wxyh}#iwxefpmwlih#xli#irivk}#kirivexmsr#tswx#vitpegiqirx#xs#fi#ettvs|mqexip}#533/333#Q[l#sr#er#eziveki#

erryep#fewmw1#Ls{iziv/#xli#gyvvirx#HIMW#jsv#Fyjsvh#tvshygiw#er#eziveki#erryep#irivk}#fewmw#sj#46=/333#Q[l/#e#

higviqirxih#hmjjivirgi#sj#94/333#Q[l1#Xli#xsxep#vilefmpmxexmsr#gswx#iwxmqexih#mr#4==9#hsppevw#{ew#'5;1;#qmppmsr#epp#sj#

{lmgl#{ew#ewwmkrih#xs#xli#wtigmjmg#ywi#sj#l}hvsts{iv#erh#xlivijsvi/#temh#jsv#433(#f}#l}hvsts{iv#viziryiw1#Xli#

mrgviewi#mr#irivk}#tvshygih#f}#xli#vilef#{ew#wyjjmgmirxp}#pevki#xs#nywxmj}#xli#gswx#xlvsykl#xli#Gsvtw#Firijmx2Gswx#

erep}wmw#+Eziveki#Erryep#Firijmxw#'5/<=6/==9#zivwyw#Eziveki#Erryep#Gswxw#sj#'5/5<=/447#}miphw#e#F2G#Vexms#sj#4159,1#

Ls{iziv/#mr#xli#5348#HIMW#erep}wmw/#xli#Gsvtw#gsqtpixip}#mkrsviw#xli#xsxep#irivk}#mx#hixivqmrih#mr#xli#Vilefmpmxexmsr#

Wxyh}#erh#ywiw#mrwxieh#xli#fewipiww#xsxep#irivk}#qiewyvi#sj#ettvs|mqexip}#46=/333#Q[l1#Xlmw#eqsyrxw#xs#e#qsvi#

xler#63(#vihygxmsr#jvsq#xli#irivk}#zepyi#ywih#xs#nywxmj}#xli#tvsnigx#mr#4==91#Mj#xli#Gsvtw#vihygiw#xli#4==9#Eziveki#

Erryep#Firijmxw#sj#'5/<=6/==9#f}#ettvs|mqexip}#'<9</533#�#xli#higviewih#zepyi#ewwsgmexih#{mxl#xli#gepgypexmsrw#mr#xli#

HIMW#�#xlivi#mw#e#viwypxmrk##rikexmzi#Rix#Firijmx#erh##Firijmx2Gswx#Vexms#sj#piww#xler#4131#Mr#sxliv#{svhw/#mj#xli#Gsvtw#leh#

erxmgmtexih#xli#higviewih#l}hvsts{iv#stivexmsrw#mr#4==9/#xli#ri{#mrziwxqirx#mr#ts{iv#tperx#{syph#rsx#lezi#fiir#

qehi1##Ls{iziv/#xli#vigsvh#wls{w#xlex#xlmw#mrziwxqirx#{ew#qehi#mr#4==9#{mxl#er#ewwyqtxmsr#xlex#l}hvsts{iv#jps{w#

{syph#gsrxmryi#xs#wyttsvx#xli#Firijmx2Gswx#vexmsw#erh#tvszmhi#e#tswmxmzi#rix#firijmx1##F}#mkrsvmrk#xli#mrziwxqirxw#

qehi/#xli#Gsvtw#gsrxmryiw#xs#tivtixyexi#xli#ywi#sj#er#ivvsrisyw#fewipmri1###

#

#

#

8#

#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

vigsvhih#ex#Peoi#Permiv1###Mrhiih/#ew#wix#jsvxl#mr#xefpi#;18#sj#Ettirhm|#E#sj#xli#HIMW/#xli#}iev#533;#

vijpigxw#xli#ps{iwx#l}hvsts{iv#kirivexmsr#jsv#e#xir#}iev#gepirhev#tivmsh#mr#{lmgl#piww#xler#

933/333#Qike{exx#Lsyvw#+Q[l,#sj#irivk}#{ivi#tvshygih#f}#xli#jsyv#jihivep#qypxmtyvtswi#

tvsnigxw#{mxl#l}hvsts{iv#getefmpmx}1##Mr#rsxefpi#gsrxvewx/#xli#eziveki#kirivexmsr#sziv#xli#weqi#

xir#}iev#tivmsh#{ew#wpmklxp}#qsvi#xler#<65/333#Q[l1##Mr#sxliv#{svhw/#sri#xlmvh#sj#xli#eziveki#

erryep#kirivexmsr#mw#wxvmttih#e{e}#jvsq#xli#fewipmri#gsrwmhivexmsr#f}#xli#ywi#sj#xli#533;#

stivexmrk#vypiw1##

#

# Mj#xli#TEE#mw#qiewyvih#ekemrwx#e#}iev#mr#{lmgl#xli#ps{iwx#tswwmfpi#l}hvsts{iv#{ew#

kirivexih/#xli#tvstswih#stivexmsrep#glerkiw#{mpp#vijpigx#xli#wqeppiwx#mrgviqirxep#mqtegx#xs#

l}hvsts{iv#tvshygxmsr/#er#evfmxvev}#erh#getvmgmsyw#viwypx#mrgsrwmwxirx#{mxl#RITE#viuymviqirxw1#

Xli#Fyjsvh#Tvsnigx/#xli#pevkiwx#wxsveki#tvsnigx#mr#xli#EGJ#fewmr/#{ew#mr#533;#ex#mxw#ps{iwx#vigsvhih#

tsmrx#wmrgi#jmppmrk1##Mr#Higiqfiv#sj#533;/#qsvi#xler#x{irx}#jiix#sj#rsvqep#peoi#ipizexmsr#{ew#

yrezempefpi#hyi#xs#xli#hvsyklx1###Xlmw#xverwpexiw#mrxs#qsvi#xler#e#jmjx}#jmzi#tivgirx#vihygxmsr#mr#

ezempefpi#wxsveki#jsv#l}hvsts{iv#kirivexmsr#figeywi#l}hvsts{iv#kirivexmsr#kirivepp}#sggyvw#

fix{iir#xli#43;3#erh#43681####Xlivijsvi/#mj#xli#Gsvtw�#wxevxmrk#tsmrx#jsv#xli#REE#fikmrw#ex#e#peoi#

ipizexmsr#sj#4383/#xli#Gsvtw#lew#hi#jegxs#ipmqmrexih#qsvi#xler#lepj#sj#xli#ezempefpi#wxsveki#jsv#

l}hvsts{iv#ex#xli#Fyjsvh#Tvsnigx#jvsq#mxw#wxevxmrk#erep}wmw1#[lmpi#{i#egors{pihki#xlex#xli#

getegmx}#syxtyx#sj#Fyjsvh#{syph#higviewi#{mxl#xli#vihygxmsr#sj#lieh#ew#xli#ipizexmsr#ettvseglih#

4368/#rizivxlipiww#xlivi#mw#wxmpp#e#psww#sj#syxtyx#xlex#{syph#fi#ezempefpi#fix{iir#4368#erh#43831#Mr#

xlmw#gsrxi|x/#xli#ywi#sj#wxsveki#jsv#jyxyvi#{exiv#wyttp}#{syph#qmwxeoirp}#ettiev#xs#lezi#qmrmqep#

mqtegx#sr#l}hvsts{iv#kirivexmsr1##

#

# Xlmw#figsqiw#qsvi#xvsyfpmrk#figeywi#xli#Gsvtw#lew#iwxefpmwlih#xlvsykl#qshipmrk#xlex#er#

ipizexmsr#sj#4383#+xli#ps{iwx#pizip#sj#vigsvh,#mw#xli#ps{iwx#ipizexmsr#xlex#Peoi#Permiv#{mpp#hvst/#

izir#hyvmrk#xli#gvmxmgep#hvsyklx1#Jmjxiir#jiix#sj#wxsveki#mqqihmexip}#figsqiw#mreggiwwmfpi#jsv#

l}hvsts{iv#kirivexmsr#izir#xlsykl#mx#{ew#hiwmkrih#xs#fi#ywih1#Ls{iziv/#xli#Gsvtw#ywiw#xlmw#

ehhmxmsrep#48#jiix#xs#gepgypexi#xli#gvmxmgep#}miph1#Xli#ijjigx#sj#xlmw#viwivzexmsr#sj#6<6/333#eg0jx#sj#

wxsveki#sr#pmqmxmrk#l}hvsts{iv#mw#e#vihygxmsr#mr#Erryep#Eziveki#Kirivexmsr#sj#ettvs|mqexip}#68(#

tpyw#xli#gsqqirwyvexi#psww#sj#ettvs|mqexip}#438#Q[#sj#getegmx}#hyvmrk#xli#tivmsh#sj#xmqi#xli#

viwivzsmv#qe}#fi#ex#sv#fips{#er#ipizexmsr#sj#43831#Xlmw#eqsyrx#sj#pswx#getegmx}#erh#irivk}#i|giihw#

{lex#xli#Gsvtw#lew#tvihmgxih#mr#mxw#qshipmrk#vijpigxmrk#e#jyrheqirxep#ivvsv#mr#mxw#erep}wmw1###

#

# RITE#viuymviw#er#ekirg}�w#IMW#xs#�tviwirx#xli#irzmvsrqirxep#mqtegxw#sj#xli#tvstswep#erh#

xli#epxivrexmziw#mr#gsqtevexmzi#jsvq/#xlyw#wlevtp}#hijmrmrk#xli#mwwyiw#erh#tvszmhmrk#e#gpiev#fewmw#jsv#

glsmgi#eqsrk#stxmsrw#f}#xli#higmwmsr#qeoiv#erh#xli#tyfpmg1�##Ew#tevx#sj#xlmw#erep}wmw/#ekirgmiw#evi#

viuymvih#xs#�mrgpyhi#xli#epxivrexmzi#sj#rs#egxmsr1�###Gsyvxw#lezi#i|tpemrih#xlex#�Mr#viuymvmrk#

gsrwmhivexmsr#sj#e#rs0egxmsr#epxivrexmzi/#xli#Gsyrgmp#sr#Irzmvsrqirxep#Uyepmx}#+�GIU�,#mrxirhih#
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#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

xlex#ekirgmiw#gsqtevi#xli#tsxirxmep#mqtegxw#sj#xli#tvstswih#qensv#jihivep#egxmsr#xs#xli#ors{r#

mqtegxw#sj#qemrxemrmrk#xli#wxexyw#uys1#Mr#sxliv#{svhw/#xli#gyvvirx#pizip#sj#egxmzmx}#mw#ywih#ew#e#

firglqevo1�
<
###

#

# GIU#kymhergi#gpevmjmiw#xlex#xlivi#evi#x{s#tivqmwwmfpi#mrxivtvixexmsrw#sj#�rs#egxmsr#

epxivrexmzi1�#Xli#jmvwx#mrxivtvixexmsr#mrzspziw#egxmsrw#�wygl#ew#ythexmrk#e#perh#qerekiqirx#tper#

{livi#srksmrk#tvskveqw#mrmxmexih#yrhiv#i|mwxmrk#pikmwpexmsr#erh#vikypexmsrw#{mpp#gsrxmryi/#izir#ew#

ri{#tperw#evi#hizipstih�1xli#�rs#egxmsr�#epxivrexmzi#qe}#fi#xlsyklx#sj#mr#xivqw#sj#gsrxmrymrk#

{mxl#xli#tviwirx#gsyvwi#sj#egxmsr#yrxmp#xlex#egxmsr#mw#glerkih1�#Xli#wigsrh#mrxivtvixexmsr#gsrgivrw#

�jihivep#higmwmsrw#sr#tvstswepw#jsv#tvsnigxw1##�Rs#egxmsr�#mr#wygl#gewiw#{syph#qier#xli#tvstswih#

egxmzmx}#{syph#rsx#xeoi#tpegi��###

#

# Xli#Gsvtw�#HIMW#zmspexiw#xlmw#RITE#viuymviqirx#figeywi#xli#REE#hsiw#rsx#vitviwirx#xli#

wxexyw#uys#{mxl#viwtigx#xs#l}hvsts{iv#tvshygxmsr#mr#xli#EGJ#Vmziv#Fewmr1##Vexliv/#xli#REE#mw#fewih#

sr#stivexmsrw#mr#533;#mr#xli#EGJ#Vmziv#Fewmr/#e#}iev#xlex#xli#Gsvtw#egors{pihkiw#mr#xli#HIMW#{ew#

+4,#xli#kviexiwx#hiqerh#}iev#jsv#{exiv#mr#xli#EGJ#Vmziv#Fewmr#erh#+5,#xli#wigsrh#lmkliwx#}iev#jsv#

{exiv#{mxlhve{epw#jvsq#Peoi#Permiv#mr#xli#tivmsh#fix{iir#5333053441###Ew#wygl/#mr#533;#xli#

ezempefmpmx}#sj#{exiv#mr#xli#EGJ#Vmziv#Fewmr#jsv#l}hvsts{iv#tvshygxmsrw#{ew#ex#er#i|xviqip}#ps{#

tsmrx1##Xlmw#viwypxw#mr#e#REE#{mxl#er#i|xviqip}#yrhivzepyih#pizip#sj#l}hvsts{iv#firijmxw#wivzmrk#ew#

e#fewipmri#jsv#xli#Gsvtw#erep}wmw#sj#epp#sxliv#egxmsr#epxivrexmziw1#

#

# Leh#xli#Gsvtw�#fewih#mxw#REE#sr#e#}iev#{livi#{exiv#pizipw#mr#xli#EGJ#Vmziv#Fewmr#{ivi#rsx#ex#

wygl#yrywyepp}#ps{#pizipw/#xli#fewipmri#l}hvsts{iv#firijmxw#tviwirxih#mr#xli#REE#{syph#

rigiwwevmp}#lezi#fiir#kviexiv#xler#xli#'4;6/4<5/333#jmkyvi#tvszmhih#mr#xli#HIMW1###Jyvxlivqsvi/#mj#

xlmw#fewipmri#eqsyrx#{ivi#kviexiv/#xli#ket#fix{iir#xli#Gsvtw�#fewipmri#l}hvsts{iv#firijmxw#erh#

xli#REE#l}hvsts{iv#firijmxw#{syph#lezi#fiir#qygl#kviexiv#xler#xli#'<;9/333#hmjjivirgi#rsxih#

mr#xli#HIMW1###Tvszmhmrk#jsv#wygl#er#yrywyepp}#ps{#fewipmri#sj#l}hvsts{iv#firijmxw/#tviqmwih#sr#er#

ersqepsyw#}iev#mr#{lmgl#{exiv#pizipw#ex#Peoi#Permiv#{ivi#ps{iwx/#epps{w#xli#Gsvtw#xs#ivvsrisywp}#

ewwivx#xlex#mxw#TEE#srp}#lew#e#qmrmqep#mqtegx#sr#l}hvsts{iv#tvshygxmsr1###

#

# Xli#Gsvtw#wlsyph#vizmwi#xli#HIMW#xs#vijpigx#er#ettvstvmexi#REE#jsv#mxw#erep}wmw#sj#xli#[GQ#

ythexi�w#mqtegx#sr#l}hvsts{iv#tvshygxmsr1###Gsrwmwxirx#{mxl#RITE#erh#jihivep#gewi#pe{/#xli#

vizmwih#Rs#Egxmsr#Epxivrexmzi#wlsyph#fi#fewih#sr#i|mwxmrk#stivexmsrw#mr#xli#EGJ#Vmziv#Fewmr/#rsx#

stivexmsrw#mr#533;1##Mj#xli#Gsvtw#jempw#xs#qeoi#xlmw#vizmwmsr/#xli#HIMW#mw#pikepp}#mrwyjjmgmirx#{mxl#

#############################################################
<
#Gywxiv#Grx}1#Egxmsr#Eww�r#z1#Kevzi}/#589#J16h#4357/#4373#+43xl#Gmv15334,#+mrxivrep#gmxexmsrw#sqmxxih,?#wii#epws#

Ewwsgmexmsr#sj#Tyfpmg#Ekirg}#Gywxsqivw/#Mrg1#z1#Fsrrizmppi#Ts{iv#Ehqmr1/#459#J16h#448</#44<<#+=xl#Gmv14==;,#+�GIU#

vikypexmsrw#epps{#xli#wxexyw#uys#xs#tvstivp}#fi#xli#rs#egxmsr#epxivrexmzi1�,1#

Viwtsrwi#xs#EGJ595#=#Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

# #
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#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

viwtigx#xs#mxw#erep}wmw#sj#xli#[GQ#ythexi�w#mqtegx#sr#l}hvsts{iv#tvshygxmsr#mr#xli#EGJ#Vmziv#

Fewmr1#

#

MMM1# Gsvtw#Vigskrmxmsr#sj#L}hvsts{iv#Jyrgxmsr#mw#Mrgsrwmwxirx#{mxl#Qshipmrk#

#

# Mr#vizmi{mrk#xli#hvejx#[GQ#erh#Hvejx#IMW/#{i#rsxi#xlex#xli#Gsvtw#lew#egors{pihkih#mr#

ryqivsyw#mrwxergiw#xlex#xli#Fyjsvh/#[iwx#Tsmrx/#erh#[epxiv#J1#Kisvki#qypxmtyvtswi#tvsnigxw#

tvszmhi#tieo#l}hvsts{iv1##Ls{iziv/#mr#gsrhygxmrk#xli#erep}wmw#xlex#vijpigxw#xli#stivexmsrep#erh#

igsrsqmg#mqtegx#sj#hmqmrmwlih#tieo#l}hvsts{iv#stivexmsrw/#xli#Gsvtw#lew#jempih#xs#eggyvexip}#

ewwiww#xli#wsgmsigsrsqmg#mqtegxw#sj#xli#TEE1##Xliwi#szivwmklxw#vemwi#uyiwxmsrw#{lixliv#xli#Gsvtw#

lew#jypp}#qix#mxw#RITE#sfpmkexmsrw/#erh#mr#jegx#{i#fipmizi#xlex#mx#lew#rsx1#

#

# Wigxmsr#9#sj#xli#HIMW#hiwgvmfiw#xli#�irzmvsrqirxep#erh#wsgmsigsrsqmg#ijjigxw#sj#tvstswih#

ythexiw#xs#{exiv#qerekiqirx#stivexmsrw#ex#YWEGI#viwivzsmvw#mr#xli#EGJ#Fewmr1�#
=
##Eqsrk#wygl#

ijjigxw#hmwgywwih#evi#xlswi#sr#l}hvsipigxvmg#ts{iv#kirivexmsr1
43

##Xli#Gsvtw#ewwivxw#xlex#mxw#TEE#{mpp#

viwypx#mr#e#xsxep#irivk}#erh#getegmx}#firijmx#higviewi#sj#'<9;/333/#�{lmgl#vitviwirxw#piww#xler#e#4#

tivgirx#higviewi#sziv#xli#REE1�#
44

###

#

# Mr#vieglmrk#xlmw#gsrgpywmsr/#xli#Gsvtw#lew#szivpssoih#xli#firijmx#sj#l}hvsts{iv#tvszmhih#

hyvmrk#tivmshw#sj#tieo#hiqerh1##Vexliv/#xli#Gsvtw#lew#xeoir#er#erryepm~ih#zmi{#sj#l}hvsts{iv#

tvshygxmsr/#{lmgl#epp#fyx#ipmqmrexiw#xli#gvmxmgep#erep}wmw#rigiwwev}#xs#hixivqmri#{lixliv#xli#egxyep#

firijmxw#tvszmhih#f}#xli#Gsvtw�#tvsnigxw#�#l}hvsts{iv#ezempefmpmx}#xs#qiix#tivmshw#sj#tieo#irivk}#

hiqerh#�#evi#hmqmrmwlih#f}#xli#[GQ1##Mrhiih/#mr#vizmi{mrk#xli#tvstswih#[GQ#erh#HIMW/#xli#

Gywxsqivw#rsxi#xlex#xli#ettvsegl#xlex#eggsyrxw#jsv#er#szivepp#higviewi#mr#l}hvsts{iv#kirivexmsr#

sziv#xli#gsyvwi#sj#e#}iev#hsiw#rsx#eggsyrx#jsv#xli#egxyep#mqtegx#sr#xli#tieomrk#firijmx#tvszmhih#

f}#Gsvtw#tvsnigxw1###

#

# RITE#viuymviw#jihivep#ekirgmiw#xs#gsrwmhiv#erh#hmwgpswi#xli#irzmvsrqirxep#mqtegx#sj#er}#

qensv#jihivep#egxmsr1##«#435#sj#RITE#hmvigxw#er#ekirg}#xs#tvitevi#er#IMW#hixempmrk#xli#

irzmvsrqirxep#mqtegxw#sj#�iziv}#vigsqqirhexmsr#sv#vitsvx#sr#tvstswepw#jsv#pikmwpexmsr#erh#sxliv#

qensv#Jihivep#egxmsrw#wmkrmjmgerxp}#ejjigxmrk#xli#uyepmx}#sj#xli#lyqer#irzmvsrqirx1�
45

##Xli#GIU#

RITE#vikypexmsrw#wxexi#xlex#�_layqer#irzmvsrqirx#wlepp#fi#mrxivtvixih#gsqtvilirwmzip}#xs#mrgpyhi#

xli#rexyvep#erh#tl}wmgep#irzmvsrqirx#erh#xli#vipexmsrwlmt#sj#tistpi#{mxl#xlex#

irzmvsrqirx�1[lir#er#irzmvsrqirxep#mqtegx#wxexiqirx#mw#tvitevih#erh#igsrsqmg#sv#wsgmep#erh#

#############################################################
=
#HIMW#ex#9041#

43
#Mh1#ex#904=904=;1#

44
#Mh1#ex#904=;1#

45
#75#Y1W1G1#«#7665+g,1#

C

Viwtsrwi#xs#EGJ595#=#Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

#

#

#

#

#

#

#

G1 Xli#L}hvsts{iv#Erep}wmw#Vitsvx/#{lmgl#mw#tevx#sj#xli#[WWE#+ettirhm|#F#sj#xli#IMW,/#tvszmhiw#xli#hixivqmrexmsr#

sj#xli#igsrsqmg#mqtegxw#viwypxmrk#jvsq#glerkiw#mr#l}hvsts{iv#stivexmsrw#tvstswih#yrhiv#xli#ythexih#[GQ1#

Mx#epws#mrgpyhiw#er#erep}wmw#sj#tieomrk#stivexmsrw#ex#iegl#tperx/#mqtegxw#xs#xlswi#tperxw#mr#xivqw#sj#irivk}#

tvshygxmsr#erh#hitirhefpi#getegmx}/#erh#vitpegiqirx#zepyiw#erh#wsyvgiw#sj#irivk}#ywih#xs#hixivqmri#jmrergmep#

mqtegxw1#

#

# #
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#

#

#

<#

#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

rexyvep#sv#tl}wmgep#irzmvsrqirxep#ijjigxw#evi#mrxivvipexih/#xlir#xli#irzmvsrqirxep#mqtegx#

wxexiqirx#{mpp#hmwgyww#epp#sj#xliwi#ijjigxw#sr#xli#lyqer#irzmvsrqirx1�#
46

####

#

# Eggsvhmrkp}/#xli#Wytviqi#Gsyvx#erh#ps{iv#gsyvxw#lezi#liph#xlex#RITE#sfpmkiw#e#jihivep#

ekirg}#xs#erep}~i#erh#hmwgpswi#mr#er#IMW#epp#sj#xli#wsgmsigsrsqmg#ijjigxw#xlex#evi#mrxivvipexih#{mxl#

xli#irzmvsrqirxep#ijjigxw#sj#xli#tvstswih#jihivep#egxmsrw1##Jsv#i|eqtpi/#mr#Qixvstspmxer#Ihmwsr#Gs1#

z1#Tistpi#Ekemrwx#Rygpiev#Irivk}/#793#Y1W1#;99#+4=<6,/#xli#Wytviqi#Gsyvx#wxexih#xlex#�_xas#

hixivqmri#{lixliv#«#435#_sj#RITEa#viuymviw#gsrwmhivexmsr#sj#e#tevxmgypev#ijjigx/#{i#qywx#psso#ex#

xli#vipexmsrwlmt#fix{iir#xlex#ijjigx#erh#xli#glerki#mr#xli#tl}wmgep#irzmvsrqirx#geywih#f}#xli#

qensv#jihivep#egxmsr#ex#mwwyi1�#Xli#Gsyvx#i|tpemrih#xlex#«#435#sj#RITE#viuymviw#xlex#epp#ijjigxw/#

mrgpyhmrk#wsgmsigsrsqmg#ijjigxw/#xlex#lezi#�e#viewsrefp}#gpswi#geywep#vipexmsrwlmt�#{mxl#xli#

irzmvsrqirxep#ijjigxw#qywx#fi#hmwgywwih#mr#xli#IMW1#Xli#gsyvx#gsqtevih#xli#�viewsrefp}#gpswi�#

wxerhevh#xs#�xli#jeqmpmev#hsgxvmri#sj#tvs|mqexi#geywi#jvsq#xsvx#pe{1�
47

###Wmqmpevp}/#mr#Xsrkeww#

Gsrwivzexmsr#Wsgmix}#z1#Gliri}/#=57#J15h#446;#+H1G1Gmv14==4,/#xli#H1G1#Gmvgymx#i|tpemrih#xlex#«#

483<147#sj#xli#GIU#vikypexmsrw#viuymviw#er#ekirg}#xs#�qeoi#viewsrefpi#ijjsvxw#xs#eguymvi#vipizerx#

mrjsvqexmsr#gsrgivrmrk#wsgmsigsrsqmg#mqtegxw/#{lir#igsrsqmg#sv#wsgmep#erh#rexyvep#sv#tl}wmgep#

irzmvsrqirxep#ijjigxw#evi#mrxivvipexih1�
48

###Jyvxlivqsvi/#xli#gsyvx#liph#mr#Leqqsrh#z1#Rsvxsr/#

6;3#J1Wytt15h#559#+H1H1G15338,#xlex#{lir#wsgmsigsrsqmg#ijjigxw#�viwypx#jvsq#e#tvsnigx�w#

irzmvsrqirxep#mqtegx�#xli}#qywx#fi#gsrwmhivih#mr#xli#IMW1
49

###

#

# Xli#Gsvtw�#HIMW#zmspexiw#xlmw#{ipp0iwxefpmwlih#tvigihirx#figeywi#mx#jempw#xs#hmwgyww#epp#sj#xli#

wsgmsigsrsqmg#ijjigxw#xlex#viwypx#jvsq#xli#irzmvsrqirxep#ijjigxw#sj#xli#[GQ#ythexi1##Wtigmjmgepp}/#

xli#HIMW#hsiw#rsx#gsqtp}#{mxl#RITE#figeywi#mx#jempw#xs#erep}~i#erh#hmwgpswi#xli#vihygxmsr#mr#

tieomrk#l}hvsts{iv#firijmxw#tvszmhih#f}#xli#Gsvtw�#tvsnigxw1##Mrhiih/#xli#vihygxmsr#mr#tieomrk#

l}hvsts{iv#ezempefmpmx}#jvsq#xli#Gsvtw�#tvsnigxw#mw#e#hmvigx#viwypx#sj#xli#rexyvep#erh#tl}wmgep#

irzmvsrqirxep#mqtegxw#hixempih#mr#xli#HIMW#xlex#{mpp#viwypx#jvsq#xli#glerkiw#tvstswih#mr#xli#

tvstswih#[GQ1##Xli#ywi#sj#er#erryepm~ih#irivk}#tvshygxmsr#mw#rs#wyfwxmxyxi#jsv#xli#jempyvi#xs#

gsrwmhiv#xli#mqtegxw#sj#higviewih#tieomrk#stivexmsrw1#

#

# Xli#HIMW#viehmp}#egors{pihkiw#xlex#xli#tl}wmgep#glerkiw#xs#w}wxiq#{exiv#gsrxvsp#stivexmsrw#

{mpp#viwypx#mr#e#wsgmsigsrsqmg#ijjigx#sr#l}hvsts{iv#firijmxw#mr#xli#EGJ#Vmziv#Fewmr/#erh#tvszmhiw#

er#erep}wmw#sj#xli#mqtegx#sj#xli#[GQ#ythexi#sr#irivk}#erh#getegmx}#firijmxw#jvsq#epp#l}hvsts{iv#

kirivexmsr/#mrgpyhmrk#rsr0jihivep#tvsnigxw1
4;

###Ls{iziv/#wygl#erep}wmw#mw#jpe{ih#figeywi#xli#gvmxmgep#

#############################################################
46

#73#G1J1V1#«#483<1471#
47

#Qixvstspmxer#Ihmwsr#Gs1#z1#Tistpi#Ekemrwx#Rygpiev#Irivk}/#793#Y1W1#;;7#+4=<6,1#
48

#Xsrkeww#Gsrwivzexmsr#Wsgmix}#z1#Gliri}/#=57#J15h#446;/#4477#+H1G1Gmv14==4,1#
49

#Leqqsrh#z1#Rsvxsr/#6;3#J1Wytt15h#559/#576#+H1H1G15338,1#
4;

#Wii/#i1k1/#HIMW#ex#904=8#erh#Ettirhm|#H#sj#xli#[exiv#Wyttp}#Wxsveki#Ewwiwwqirx#Vitsvx/#Ettirhm|#F#sj#xli#HIMW1#

Viwtsrwi#xs#EGJ595#=#Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

# #
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#

#

#

=#

#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

firijmx#tvszmhih#f}#xli#Gsvtw#tvsnigxw#mr#xli#EGJ#Vmziv#Fewmr#mw#xli#ezempefmpmx}#sj#ps{0gswx#

l}hvsts{iv#hyvmrk#tivmshw#sj#tieo#hiqerh#{lir#xli#vitpegiqirx#gswx#sj#ts{iv#mw#lmkliwx1##Xli#

HIMW#gsrxemrw#qer}#egors{pihkiqirxw#f}#xli#Gsvtw#xlex#xli#EGJ#Vmziv#Fewmr#l}hvsts{iv#

viwsyvgiw#tvszmhi#tieomrk#firijmxw1
4<

####

#

# Xlyw/#mx#figsqiw#xvsyfpiwsqi#xlex#xli#Gsvtw#erep}wmw#hsiw#rsx#tvszmhi#e#jyrgxmsrep#

fvieohs{r#sj#xli#zepyi#xlex#xli#tieomrk#viwsyvgiw#tvszmhi1##[lmpi#tieo#l}hvsts{iv#stivexmsrw#

evi#egors{pihkih#ew#e#kirivep#qexxiv/#xli#HIMW#hsiw#rsx#wtigmjmgepp}#mppywxvexi#xli#egxyep#zepyi#sj#

glerkmrk#sr0tieo#l}hvsts{iv#kirivexmsr#xs#sjj0tieo#tivmshw1##Xli#WiJTG#mw#pijx#xs#wtigypexi#ls{#

xli#Gsvtw#hixivqmrih#e#vexliv#hi#qmrmqmw#vihygxmsr#mr#l}hvsts{iv#zepyiw#ewwsgmexih#{mxl#xli#

glerkiw#mr#xli#HIMW1##Qsvi#mqtsvxerxp}/#ls{iziv/#mx#vitviwirxw#e#jempyvi#f}#xli#Gsvtw#xs#i|igyxi#mxw#

jyrheqirxep#viwtsrwmfmpmx}#yrhiv#RITE#xs#izepyexi#xli#wsgms0igsrsqmg#mqtegxw#ewwsgmexih#{mxl#xli#

glerkiw#gsrxiqtpexih#f}#xli#[GQ1###

#

# Xs#ehhviww#xlmw#szivwmklx/#xli#Gsvtw#wlsyph#vizmwi#xli#HIMW#xs#mrgpyhi#e#gsqtvilirwmzi#

erep}wmw#sj#xli#psww#sj#ps{0gswx#tieomrk#l}hvsts{iv#xs#ipigxvmg#gsrwyqivw1##Xlmw#erep}wmw#qywx#

vijpigx#xli#erxmgmtexih#glerkiw#mr#kirivexmsr#wglihypiw#erh#ewwsgmexih#psww#sj#l}hvsts{iv#ew#

hixivqmrih#f}#e#vitpegiqirx#zepyi#sj#xli#getegmx}#erh#irivk}#xlex#{mpp#rs#psrkiv#fi#ezempefpi#

hyvmrk#tieo#tivmshw1##Wygl#erep}wmw#wlsyph#vijpigx#xli#hitps}qirx#sj#wymxefpi#vitpegiqirx#

viwsyvgiw/#m1i1/#kew#tieomrk#jegmpmxmiw/#{mxl#ettvstvmexi#tvihmgxmsrw#sj#gswx#iwgepexsvw1
4=

##Mj#xli#Gsvtw#

jempw#xs#hs#ws/#jihivep#gewi#pe{#erh#xli#GIU#vikypexmsrw#mrhmgexi#xlex#wygl#jempyvi#gsrwxmxyxiw#e#

zmspexmsr#sj#RITE#erh#virhivw#xli#HIMW#pikepp}#mrwyjjmgmirx1###

#

# MZ1## Gsrgpywmsr#

#

# Ypxmqexip}/#mx#mw#xli#Gsvtw�#viwtsrwmfmpmx}#xs#iwxefpmwl#e#pikepp}#wyjjmgmirx#[GQ#erh#HIMW#xlex#

vijpigxw#xli#egxyep#mqtegxw#sr#xli#firijmxw#tvszmhih#f}#tieomrk#l}hvsts{iv#mr#xli#EGJ#Vmziv#Fewmr1##

[mxl#xli#erep}wmw#tviwirxih/#xli#HIMW#jempw#xs#gsqtp}#{mxl#xli#Gsvtw�#sfpmkexmsr#xs#erep}~i#erh#

hmwgpswi#epp#wsgmsigsrsqmg#ijjigxw#mrxivvipexih#{mxl#xli#rexyvep#erh#tl}wmgep#irzmvsrqirxep#ijjigxw#

sj#xli#tvstswih#jihivep#egxmsr1##[i#vigsqqirh#vizmwmsrw#xs#xli#HIMW#erh#tvstswih#[GQ#xs#

ehhviww#xli#gsqqirxw#vemwih#efszi1#

#############################################################
4<

#Wii#HIMW#Zsp1#4/#Teki#5058>##�Qygl#sj#xli#l}hvsipigxvmg#ts{iv#kirivexmsr#mr#xli#EGJ#Fewmr#mw#tieomrk#ts{iv?#xlex#mw/#

xli#kirivexsvw#evi#xyvrih#sr#{lir#xlivi#mw#xli#qswx/#sv#tieo/#hiqerh#jsv#ts{iv1##Wii#epws#HIMW#Zsp#5/#Teki#<08#

�L}hvsts{iv#kirivexmsr#mw#tvszmhih#ex#Fyjsvh#Heq/#[iwx#Tsmrx#Heq/#[epxiv#J1#Kisvki#Heq/#erh#Nmq#[sshvyjj#Heq1#

Xli#tvsnigxw#tvszmhi#tieomrk#ts{iv#kirivexmsr/#m1i1/#ts{iv#mw#kirivexih#hyvmrk#xli#lsyvw#xlex#xli#hiqerh#jsv#

ipigxvmgep#ts{iv#mw#lmkliwx#i|gitx#jsv#xli#[sshvyjj#Tvsnigx/#{lmgl#stivexiw#ew#e#vyr0sj0vmziv#tvsnigx1�#
4=

#Xlmw#erep}wmw#wlsyph#vijvemr#jvsq#mrgpyhmrk#l}hvsts{iv#syxtyx#jvsq#tvsnigxw#pmgirwih#f}#xli#Jihivep#Irivk}#

Vikypexsv}#Gsqqmwwmsr#erh#rsx#tevx#sj#xli#Jihivep#Ts{iv#Tvskveq#ehqmrmwxivih#f}#WITE1##Wygl#wpimklx#sj#lerh#

qshipmrk#hmwxsvxw#xli#xvyi#mqtegx#sj#l}hvsts{iv#tvshygxmsr#ew#xli#WiJTG#lew#epvieh}#hsgyqirxih#jsv#xli#Gsvtw#mr#

gsqqirxw#sr#xli#jmrep#[GQ#jsv#xli#Epefeqe0Gsswe0Xeppetsswe#+�EGX�,#Vmziv#fewmr1###

D

Viwtsrwi#xs#EGJ595#=#Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
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#
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43#

#

Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

Vitviwirxmrk#xli#Mrxiviwxw#sj#Gsstivexmzi#erh#Qyrmgmtep#W}wxiqw#Wivzmrk#Sziv#9#Qmppmsr#Gywxsqivw#

#

# Mj#}sy#lezi#er}#uyiwxmsrw#vikevhmrk#xliwi#gsqqirxw/#tpiewi#hs#rsx#liwmxexi#xs#gsrxegx#qi#ex#

{wvgDwijtg1svk1#

#

# # # # # # # Wmrgivip}/##

#

# # # # # # # 2W2# # # # # # # #

#

# # # # # # # Vmglevh#Q1#Jiexlivw#

# # # # # # # Glemvqer#

# # # # # # # [exiv#Wxsveki#Vieppsgexmsr#Gsqqmxxii#

# # # # # # # Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#

#

#

#

##

#

# #

# #

#

#

#

#

#

#

#

Viwtsrwi#xs#EGJ595#=#Wsyxliewxivr#Jihivep#Ts{iv#Gywxsqivw/#Mrg1#
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1

From: Fortuna, John

Sent: Saturday, January 30, 2016 1:26 PM

To: ACF-WCM

Subject: [EXTERNAL] PD-EI (ACF-DEIS): Draft Environmental Impact Statement: ACF Water

Control Manual

Attachments: Water Supply Providers Comments - Final.pdf

Dear Col. Chytka:

Thank you for the opportunity to comment on the Draft Environmental Impact Statement: Update of the Water Control
Manual for the Apalachicola-Chattahoochee-Flint River Basin in Alabama, Florida, and Georgia and a Water Supply
Storage Assessment (Oct. 2015). Attached please find comments submitted on behalf of the “Water Supply Providers” in
the metropolitan Atlanta area, including: the Atlanta Regional Commission; the City of Atlanta; the Atlanta-Fulton
County Water Resources Commission; the Cobb County-Marietta Water Authority; DeKalb County; Forsyth County;
Fulton County; Gwinnett County; and the City of Gainesville.

Due to file size limitations, we have omitted exhibits from the attached comment letter. A compiled pdf document
including all exhibits is available for download here: https://kslaw.@@@.com/@@@@. In
addition, a hard copy of the complete filing has been transmitted to your office by overnight carrier.

Please do not hesitate to contact us if you need any further information.

Sincerely yours,

John L. Fortuna

King & Spalding LLP
1180 Peachtree Street, NE
Atlanta, Georgia 30309D
 
Fax: 404-572-5136
 

www.kslaw.com

King & Spalding Confidentiality Notice:

This message is being sent by or on behalf of a lawyer. It is intended exclusively for the individual or entity to which it is addressed. This communication may
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January 30, 2016

BY ELECTRONIC MAIL AND OVERNIGHT COURIER

Col. Jon J. Chytka, Commanding Officer
U.S. Army Corps of Engineers
Mobile District
Attn: PD-EI (ACF-DEIS)
P.O. Box 2288
Mobile, AL 36628

Email: ACF-WCM@usace.army.mil

Re: Draft Environmental Impact Statement: Update of the Water Control
Manual for the Apalachicola-Chattahoochee-Flint River Basin in Alabama,
Florida, and Georgia and a Water Supply Storage Assessment (Oct. 2015)

Dear Col. Chytka:

Thank you for the opportunity to comment on the Draft Environmental Impact Statement:
Update of the Water Control Manual for the Apalachicola-Chattahoochee-Flint River Basin in
Alabama, Florida, and Georgia and a Water Supply Storage Assessment (Oct. 2015) (the “Draft
EIS”). These comments are submitted on behalf of the water supply providers in the
metropolitan Atlanta region including: the Atlanta Regional Commission; the City of Atlanta; the
Atlanta-Fulton County Water Resources Commission; the Cobb County-Marietta Water
Authority; DeKalb County; Forsyth County; Fulton County; Gwinnett County; and, the City of
Gainesville (collectively, the “Water Supply Providers”).
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Executive Summary

We commend the Army Corps of Engineers for the hard work and careful attention it has
put into this Draft. In particular, we are gratified that the Army has proposed to meet all
projected water supply needs from the Chattahoochee River downstream of Buford Dam. This
decision is obviously correct, both because it will provide tremendous social, economic, and
environmental benefits over the construction of alternative supplies, and because it will have no
material impacts on downstream flows. We also appreciate the many improvements in the plan,
detailed below in Section 8, that we trust will be retained. The plan is not perfect, however, and
therefore the bulk of this letter is devoted to problem areas we urge you to address. Please do not
hesitate to request additional information or analysis about any of these points.

Our primary concern is to ensure that Lake Lanier will be used to meet the entire projected
2050 water demand for those who withdraw water directly from the lake. This water supply is
vitally important to the State of Georgia and the people and businesses who rely on Lake Lanier,
and it can be provided at very little cost to other stakeholders or the environment. Given the
reduced 2050 water supply demands and updated return flow projections developed by the
Metropolitan North Georgia Water Planning District (“Metro District”), the net impact of
meeting the region’s entire projected need will be just 3.4 million gallons per day (“mgd”)
greater than the Army’s Proposed Action Alternative, which the Army has already deemed
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acceptable. The incremental impact of meeting this additional demand will be negligible, and yet
the cost of not meeting it—and thus forcing communities to build new reservoirs that would not
be needed otherwise—would be very large indeed. Importantly, the Draft EIS also confirms what
we have always known, which is that water use in metropolitan Atlanta has a negligible impact
on Florida.

To maximize public benefits and minimize environmental impacts, it should be the policy
of the federal government to maximize the use of existing water infrastructure. One way to do
this is to encourage users to increase the yield of water supply storage by returning highly-
treated, reclaimed water to the existing federal reservoirs. The State of Georgia and the Metro
District have identified this strategy as an essential element of the region’s long-term water
supply plans. It is long past time for the Army to develop a policy expressly authorizing and
incentivizing this practice. The draft is silent on this important issue, however, even though the
Eleventh Circuit expressly directed the Army to address it. In Section 2 of these comments, we
urge the Army to adopt a policy of crediting return flows to water supply users in accordance
with the State of Georgia’s allocation. In addition to promoting water efficiency and
conservation and maximizing public benefits, we believe such deference is also mandated by law
and by principles of federal-state comity.

In Section 3, we request that the details on the proposed “storage accounting” spreadsheet
for Lake Lanier be released for public comment. It is important to get the accounting right
because important property interests are at stake.

In terms of the operating plan itself, the navigation element is by far our biggest concern.
As detailed in Section 4, U.S. Geological Survey gage data for the Blountstown gage show that
navigation cannot be supported through reservoir releases alone. The irregularities at this gage
must be investigated. If our reading of those data is correct—as presented in Section 4 and the
attached memorandum—it may not be possible to support navigation until dredging and other
channel maintenance activities are restored.

Even if the proposed navigation plan were feasible, such that the benefits projected in the
draft could actually be realized, those benefits would pale in comparison to the damage inflicted
on other purposes. If navigation is to be restored, a better plan can and must be developed. We
suggest one potential alternative that may provide greater benefits to navigation than the
Proposed Action Alternative at a mere fraction of the cost.

Section 5 explains that the Army selected its preferred operating rules assuming only 20
mgd of water supply withdrawals from Lake Lanier, despite the fact that current water supply
withdrawals are more than 5 times that amount. It makes no sense to develop an operating rule
based on false assumptions about water supply use, when a rule developed to reflect actual
conditions could perform much better. Further, the Army’s Proposed Action Alternative is highly
sensitive to model inputs and very small changes in basin conditions, meaning that small changes
can have large, unpredictable effects. A more robust rule would be less sensitive to small
changes, and more predictable.

Viwtsrwi#xs#EGJ596#9#Qixvs#Experxe#[exiv#Wyttp}#Tvszmhivw#
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In Section 6, we identify errors in the water quality analysis and storage computations that
need to be corrected. The major flaw in the water quality analysis is that historical pollutant
loadings were used to project future water quality impacts; this is not valid because permits are
much more stringent today than they were when the loading data were collected. The major flaw
in the storage computation is that an outdated area-capacity curve was used.

Section 7 explains that the Army failed to consider reasonable alternatives that would have
increased system conservation storage. These alternatives, which include raising the rule curve at
Lake Lanier and limiting the winter drawdown at West Point, should be evaluated, as they could
provide benefits throughout the basin.

1. Lake Lanier Should Be Used to Meet the Entire Projected 2050 Water Supply Demand
for the Communities It Serves.

The Draft EIS should be revised to supply the entire projected demand for communities
that draw from Lake Lanier. As it stands, the Draft proposes to meet 100% of the projected
demand from the Chattahoochee River, but assumes that only 75% of the projected demand
above Buford Dam would be met—225 million gallons per day (“mgd”) out of a total projected
need of 297 mgd. New projections by the Metro District and the State of Georgia have decreased
the projected need to 242 mgd in 2050. This has narrowed the gap between the proposed supply
of 225 mgd evaluated in the Draft EIS and the projected demand so that it is now just 17 mgd.
That gap can and should be eliminated entirely by increasing the storage allocation in Lake
Lanier.

1.1 To Meet Georgia’s Projected 2050 Demand, the Allocation from Lake Lanier Must Be
Increased from 185 MGD to 242 MGD.

To meet Georgia’s projected 2050 demand, 379 mgd must be supplied by releasing water
from Buford Dam into the Chattahoochee River, and 242 mgd must be supplied by allowing
withdrawals directly from Lake Lanier. Of the 242 mgd to be withdrawn directly from Lake
Lanier, 23.3 mgd will be supplied by relocation contracts for the City of Gainesville and the City
of Buford, and the balance of 218.7 mgd should be supplied by a new storage contract or
contracts in Lake Lanier (10 mgd under the 1956 Act for Gwinnett County, and the remaining
208.7 mgd under the Water Supply Act). The proposed Glades Farm Reservoir should not be
relied upon to supply any part of this demand. These points are explained below.

The Total Projected Need from Lake Lanier is Now 242 mgd.a.

On December 4, 2015, the State of Georgia lowered its projected demand from Lake Lanier
from 297 mgd to 242 mgd.1 Projected demands from the Chattahoochee River have also been

1 See Letter from Judson Turner, Director, Georgia Environmental Protection Division, to Col.
Chytka, District Commander, Mobile District, U.S. Army Corps of Engineers, regarding State of
Georgia's Water Supply Request (Dec. 4, 2015) (Exhibit 1). Of this amount, the State of Georgia
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reduced to between 355 mgd and 379 mgd,2 down from the prior projection of 408 mgd. At the
same time, returns to Lake Lanier are now projected to be 104.6 mgd by 2050.3, 4

The new, lower demand projections are the fruits of an aggressive conservation program
developed by the Metro District. The program has been highly successful. While the region is
expected to grow by almost 3.3 million people and to add more than 1.9 million new jobs by
2050, projected water supply demands for the Metro District from the Chattahoochee-Lanier
system have been reduced by as much as 116 mgd.5

has allocated 8 mgd from Lake Lanier for counties that are outside of the Metropolitan North
Georgia Water Planning District. The total request for Metro District jurisdictions is therefore
234 mgd. This is 21.2% less than the 297 mgd originally requested, which was originally
intended to meet needs only through 2030.
2 This range depends on the supply available to Cobb County-Marietta Water Authority from
Allatoona Lake in the Alabama-Coosa-Tallapoosa (ACT) River Basin. See id.
3 This includes a projected return of 99 mgd to Lake Lanier from jurisdictions in the Metro
District that withdraw water directly from the project. See Memorandum from Katherine Zitsch,
Director, Metropolitan North Georgia Water Planning District, to Jud Turner, Director, Georgia
EPD, Projected Future Treated Wastewater Returns for the Chattahoochee River and Lake
Lanier System (Jan. 25, 2016) (Exhibit 2). In addition, Georgia EPD projects that counties
upstream of Lake Lanier will return an additional 5.6 mgd by 2050. See Memo from Wei Zeng to
Jud Turner (Jan. 29, 2016). This is a projected return rate to Lake Lanier of 43.2% for the entire
request, and 42.3% for the Metro District counties that withdraw water from Lake Lanier (which
also make additional returns to the Chattahoochee River downstream of Buford Dam).
4 In the Draft EIS, the Army projected returns to Lake Lanier of 91 mgd. This was based on the
Army’s assumption that future wastewater infrastructure would be designed, constructed, and
operated at 58% capacity. Draft EIS at 5-7. This assumption is deeply flawed. Wastewater
treatment facilities are not designed—and communities do not spend tens or even hundreds of
millions of dollars to construct—facilities that exceed their needs by more than 40%. Rather,
they project future wastewater needs based on projected future growth in wastewater flows many
years out, and construct facilities designed to meet those needs as flows increase into the future.
In any event, the new return-flow projections are far superior to those assumed by the Army in
the Draft EIS because they are derived directly from actual projected water demands and the
actual projected wastewater flows that will be generated accordingly.
5 See Letter from Judson Turner, Director, Georgia Environmental Protection Division, to Col.
Chytka, District Commander, Mobile District, U.S. Army Corps of Engineers, regarding State of
Georgia's Water Supply Request (Dec. 4, 2015); Memorandum from Katherine Zitsch, to Jud
Turner, Director, Metropolitan North Georgia Water Planning District, Regarding Projected
Future Water Supply Demands for the Chattahoochee River and Lake Lanier System (Dec. 2,
2015) (Exhibit 3).
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There is no dispute that the revised projection of 242 mgd is the best available. Indeed, the
Draft EIS concludes the original projected need of 297 mgd was, if anything, too low.6 Given the
Army’s determination that the water is actually needed, and having previously determined that it
is authorized to reallocate storage in Lake Lanier to supply the full 297 mgd in the original water
supply request,7 none of the analysis in the Draft EIS justifies rejecting this request.

The Proposed Glades Farm Reservoir Should Not Be Used to Meet Any Portion ofb.
the Projected 2050 Demand.

The Army’s proposed action alternative (Alternative 7H) states that 40 mgd of the total
projected metro demand will be supplied by the proposed new Glades Farm Reservoir.8 This
water should be supplied directly from Lake Lanier instead.9

The Draft EIS shows that impacts to lake levels, river flows, and other measures are the
same whether the 40 mgd is supplied from Glades Farm or directly from Lake Lanier.10 Lake
Lanier should be the preferred alternative because it would be far cheaper. Reallocating storage
to provide an additional 40 mgd would cost approximately $11.1 million, or about $640,000 per
year over 30 years. The Glades Farm Reservoir would cost much more and would also result in
unnecessary environmental impacts.11

This is not to say that Glades Farm Reservoir could not be constructed to serve some
purpose other than water supply, but it does establish that this project is not a viable alternative
to obtaining water supply storage in Lake Lanier. The preferred alternative must be to allocate

6 Draft EIS, Vol. 3 Appx. B at 19 & Table 12.
7 Memorandum from Earl Stockdale, Chief Counsel, for the Chief of Engineers Regarding
Authority to Provide for Municipal and Industrial Water Supply from the Buford Dam/Lake
Lanier Project, Georgia at 4 (June 25, 2012) (“In addition to downstream withdrawals for water
supply under the 1946 RHA, the Corps has authority to accommodate the 190 mgd in net annual
average withdrawals that Georgia has requested directly from Lake Lanier (including gross
withdrawals of 297 mgd and returns of 107 mgd to Lake Lanier)….”) (Exhibit 4).
8 E.g., Draft EIS at ES-30.
9 We understand that the State of Georgia has decertified the water supply need for the proposed
Glades Farm Reservoir through 2050, and that, if constructed, it will not serve as a source of
water supply through 2050. Accordingly, we discuss the Army’s proposal as providing 225 mgd
from Lake Lanier.
10 In the Draft EIS, Alternative 7D would provide 297 mgd from Lake Lanier, while Alternative
7E would provide 257 mgd from Lake Lanier, with 40 mgd assumed to come from the proposed
Glades Farm Reservoir. The Draft EIS explains that these alternatives are “essentially the same.”
Draft EIS at 5-26.
11 See infra Section 1.3e.ii.

B

ACF263

ACF EIS for Master Water Control Manual Updates C-1297



Col. Jon J. Chytka
Water Supply Providers Comments on Draft ACF Manual
Page 8

storage in Lake Lanier to support 100% of the projected demand for communities above Buford
Dam, or 242 mgd.

Relocation Contracts and the 1956 Act for Gwinnett County Will Provide a Total ofc.
33.3 mgd.

The Draft EIS states that “[w]ithdrawals of 20 mgd from Lake Lanier are authorized under
relocation agreements and the 1956 Act (Public Law 84-841).”12 This is incorrect. The relocation
contracts alone provide a total withdrawal of 23.3 mgd (21.3 mgd for Gainesville and 2 mgd for
Buford), and the 1956 Act provides an additional 10 mgd for Gwinnett County. The total is thus
33.3 mgd. It is important to get these authorities and amounts right because they affect both the
payments owed and the amount that can be supplied under the separate authority of the Water
Supply Act of 1958.

i. The 1953 Relocation Contract and 2003 Supplement

The City of Gainesville and the City of Buford withdraw water from Lake Lanier pursuant
to relocation contracts executed as compensation for properties taken when Lake Lanier was
constructed. The City of Buford’s agreement is for 2 mgd, while the City of Gainesville’s
relocation contract allows it to “remove [up to] 8,000,000 gallons of water per day from Buford
Dam and Reservoir.”13 As both parties confirmed in a Supplement to the Relocation Contract the
parties executed in 2003, Gainesville’s relocation contract has historically been interpreted as
allowing a net withdrawal of 8 mgd.14

The Draft EIS states, erroneously, that the parties’ historical interpretation also included an
“overall cap of 18 mgd gross withdrawals.”15 In reality, the 18 mgd limit discussed in the Draft
EIS is a product of the same 2003 Supplement to the original relocation contract discussed

12 Draft EIS at 5-27.
13 See Agreement Between the City of Gainesville and the United States, Art. 1.f (June 22, 1953)
(providing that the City of Gainesville “will not … remove more than 8,000,000 gallons of water
from the reservoir of Buford Dam within any 24-hour period without prior written approval”)
(Exhibit 5).
14 See Draft EIS at 2-77 n.1 (“The term ‘remove’ has been interpreted as 8 mgd net withdrawal
during any 24-hour period…”); Supplemental Agreement to the Relocation Contract between the
United States of America and the City of Gainesville (Jan. 9, 2003) (“WHEREAS, the term
‘remove’ has historically been interpreted as creating a limitation on “net” as opposed to “gross”
withdrawals.”) (“2003 Supplement”) (Exhibit 6).
15 Draft EIS at 2-77 n.1.
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above, which imposed an 18 mgd limit for the first time.16 Because that same 2003 Supplement
also provided for the 18 mgd cap to increase to 21.3 mgd upon execution of a new storage
contract, the new 21.3 mgd cap will take effect when the proposed storage contract is executed.17

If the 2003 Supplement is deemed inoperative for any reason, the relocation contract would
simply revert to its original form, which the parties always understood to authorize a net
withdrawal of up to 8 mgd. Either option would be acceptable to the City of Gainesville, but a
new interpretation capping the withdrawal at 18 mgd would not.18

ii. The 1956 Act Provides an Additional 10 mgd for Gwinnett County

Public Law 84-841 (the “1956 Act”) authorizes the Army to contract with Gwinnett County
“for the use of storage space in the Buford Reservoir for the purpose of providing … a regulated
water supply in an amount not to exceed eleven thousand two hundred acre-feet of water
annually.”19 This is equivalent to 10 mgd of withdrawal.

As the Eleventh Circuit explained, the authority provided by the 1956 Act for Gwinnett
County has never been exercised and the 1956 Act remains valid today. This provides the Army
“additional water supply authority” to enter a contract to provide the authorized withdrawals.20

16 2003 Supplement § 1 (“Upon execution of this of this Supplement, the Relocation Contract
shall be construed to allow User to withdraw 18 mgd from the Project on an annual average basis
Withdrawals pursuant to this agreement will be measured as gross withdrawals.”).
17 2003 Supplement § 2 (“Upon the execution of a separate water supply agreement providing
the User with the right to utilize storage in Lake Lanier for a term of at least ten years, the
withdrawal amount stated in Section 1 above shall be increased to 21.3 mgd.”). Although not
explained in the 2003 Supplement itself, the new gross limits in the 2003 Supplement were based
on actual and permitted treatment capacities at Gainesville’s two wastewater plants (Flat Creek
and Linwood). The combined return from these plants in 2003 was estimated to be about 10
mgd, but the permitted capacity was 13.3 mgd. The phasing of the contract was a compromise
between Gainesville’s position that the gross limit should be based on the permitted capacity and
the United States’ position that it should be based on actual returns at the time.
18 The 2003 Supplement was executed in conjunction with a larger settlement agreement that was
ultimately nullified by the United States Court of Appeals for the D.C. Circuit. See Settlement
Agreement § 3.3; Se. Fed’l Power Customers, Inc. v. Geren, 514 F.3d 1316 (D.C. Cir. 2008)
(Exhibit 7). The Settlement Agreement expressly provided that the Supplement would survive
any termination or voiding of the larger agreement, however. Settlement Agreement § 3.3.
Therefore, it is the City of Gainesville’s understanding that the 2003 Supplement remains in
effect.
19 Pub. L. No. 84-841, 70 Stat. 725 (July 30, 1956) (Exhibit 8).
20 In re MDL-1824 Tri-State Water Rights Litig., 644 F.3d 1160, 1197-98 & n.32 (11th Cir.
2011) (Exhibit 9).
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The Draft EIS acknowledges the authority provided by the 1956 Act in one sentence but appears
to ignore it in the very next, stating that “[a]ny water supply storage volumes evaluated ... will be
considered for reallocation solely under the Water Supply Act of 1958.”21 We assume this is an
oversight.

This oversight should be corrected because it affects the baseline for the Army’s Water
Supply Act analysis. As the Eleventh Circuit explained, a contract executed under authority of
the 1956 Act will not require “a reallocation of storage under the [Water Supply Act] ... because
it is directly authorized by Congress.”22 Further, water provided under the 1956 Act “do[es] not
count against” any other perceived limit on the Army’s Water Supply Act authority, and it
“do[es] not affect the amount of water that the Corps is authorized to supply under the various
statutory grants.”23

A New Storage Contract (or Contracts) For 254,170 acre-feet Should Be Executed tod.
Supply the Remaining 218.7 mgd.

To meet the total projected 2050 demand of 242 mgd, with 23.3 mgd being supplied by
relocation contracts, 254,170 acre-feet (af) of storage should be allocated to water supply to
provide 218.7 mgd. These reallocation amounts are shown below in
Table 1.

Table 1. Reallocation Amounts and Costs

Scenario
Yield Based
on Critical

Yield (mgd)

Storage
Allocated

(af)

Usable
Storage

(%)

Total Cost of
Allocated
Storage

Annual
Share of

O&M

Annual
R, R & R

Total Annual
Cost

Corrected Draft EIS
Without Glades

205 234,706 14.03% $ 56,704,908 $ 199,789 — $3,282,911

Updated Water
Supply Request

218.7 254,170 15.19% $ 61,407,405 $ 216,358 — $3,555,160

Updated Cost of Storage (Lanier) $404,293,000.00

Estimated O&M (Lanier) $1,424,453.00

21 Draft EIS, Vol. 3 Appx. B at 5. (“Public Law No. 84-841 ‘1956 Act.’ Public Law 84-841,
enacted July 30, 1956 (1956 Act), granted USACE authority to enter into an agreement with
Gwinnett County, Georgia, for the allocation of 11,200 ac-ft of storage for regulated water
supply. Any water supply storage volumes evaluated in this assessment will be considered for
reallocation solely under the Water Supply Act of 21 1958 described below.”).
22 In re Tri-State Water Rights Litig., 644 F.3d at 1198.
23 Id. at 1202 n.38.
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Note that the numbers provided above have been “corrected” to remove errors in the
Draft EIS. As explained in Section 6.2, the storage calculations in the Water Supply Storage
Assessment Report (Appendix B) were erroneously based on an outdated estimate of storage in
Lake Lanier.24 These calculations will need to be redone. The updated storage-volume curve was
used in
Table 1.

1.2 If the Army Determines It Cannot Grant the State’s Entire Request of 242 MGD, It Must
Determine the Maximum Amount that Can Be Supplied.

If the Army determines that the full projected demand of 242 mgd cannot be supplied, it
must determine the maximum amount that can be supplied and clearly state the basis for its
determination. The duty to determine the maximum that can be granted, if less than the entire
request, was imposed by the Eleventh Circuit in In Re: MDL-1824 Tri-State Water Rights
Litigation, 644 F.3d 1160 (11th Cir. 2011)—the legal decision that the Army cites as leading
directly to the present reallocation.25

In Tri-State Water Rights, Georgia challenged the Army’s denial of its water supply
request. The Eleventh Circuit held that the Army had a duty, not only to determine if the request
could be granted in its entirety but, if not, to determine how much could be provided. The Court
was explicit about this in its directions to the Army:

As part of the final, definitive statement of the Corps' water supply
analysis, if the agency ultimately concludes that it does not have
the authority to grant the Georgia request, it nevertheless should
indicate the scope of the authority it thinks it does have, under the
RHA [Rivers and Harbors Act], the WSA [Water Supply Act], and
the 1956 Act.26

To comply with this mandate, the Army must do the incremental analysis necessary to state
exactly how much water it can supply if the Army refuses to grant the State’s entire, revised
water supply request.

24 The Draft EIS states that 189,497 acre-feet of storage in Lake Lanier should be allocated to
yield 165 mgd. See Draft EIS at 5-8, Table 5.1-2, & Vol. 3, Appx. B at 1. This value is based on
assumed conservation storage volume in Lake Lanier of 1,087,600 acre-feet and an assumed
total usable storage volume of 1,686,400 acre-feet. See Draft EIS, Vol. 3 Appx. B at 6 & Tables
17, 20. However, according to the Army’s most recent estimate, there are 1,074,600 acre-feet of
conservation storage in Lake Lanier, and 1,673,400 acre-feet of usable storage in the project.
Draft EIS, Vol. 3 Appx. F at B-8.
25 Draft EIS at 1-10.
26 In re Tri-State Water Rights Litig., 644 F.3d at 1201.
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1.3 There Is No Rational Basis for Providing 225 MGD But Not Meeting the Entire Projected
Demand of 242 MGD.

Any decision by the Army to limit the supply available from Lake Lanier to 225 mgd,
instead of meeting the entire projected demand of 242 mgd, would be arbitrary and capricious.
The 225 mgd limit in the Draft EIS is truly arbitrary because it has no relevance to any project
purpose or to any environmental impact.

The Reason Given in the Draft EIS for Limiting the Supply from Lake Lanier to 225a.
mgd Is Arbitrary and Capricious.

The explanation provided in the Draft EIS for providing only 225 mgd is clearly
inadequate. It states the decision to supply only 225 mgd—as opposed to the requested 297
mgd—was based on the Army’s determination that a gross withdrawal of 225 mgd will result in
a net withdrawal of 134 mgd. There is no explanation, however, of why the net withdrawal
should be capped at 134 mgd. This number just happens to match the net withdrawal in the
State’s original request. Even if the Army correctly determined that a gross withdrawal in the
requested amount would result in a larger net withdrawal than anticipated by the State (because
returns will be less than projected), that still does not explain why the net withdrawal in the
State’s original request is the maximum that can be granted. If a rational basis for drawing the
line at this point exists, that explanation should be provided.

Municipal and Industrial Water Supply Is the Most Valuable Water Use.b.

The Eleventh Circuit has held that “ensur[ing] an adequate municipal and industrial water
supply for the Atlanta area” was one of the “primary” purposes for which Lake Lanier was
authorized and constructed.27 Congress specifically recognized that water supply demands would
increase over time and that the value of providing an “assured supply” for municipal and
industrial users would far outweigh any minimal impact to other authorized purposes.

There is no question that municipal and industrial uses are the most valuable water uses by
far. Indeed, municipal and industrial water supply uses are the “most highly valued” and
“inelastic” uses of water.28 Estimates of the value of water used for this purpose are often orders
of magnitude higher than other purposes—reaching as much as $17,940 per acre-foot per year—
dwarfing the value of water used for hydropower, navigation, and other purposes.29 In fact, the

27 See id. at 1190 (quoting H.R. Doc. No. 80–300, ¶ 100); id. at 1194 (quoting U.S. Army Corps
of Eng'rs: Mobile District, Definite Project Report on Buford Dam Chattahoochee River,
Georgia, ¶ 48 (1949))
28 Brent Boehlert and Robert Unsworth, Industrial Economics, Inc., The Value of Water for
Municipal and Industrial Supply and Hydroelectric Power Generation at 2 (Jan. 8, 2016) (Exhibit
10).
29 Id.
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study found that water supply was 14.6 times more valuable than using the same quantity of
water to produce hydropower.30

Water Use in Metro Atlanta Has No Material Impact On Floridac.

The Draft EIS confirms that water supply withdrawals in metropolitan Atlanta have no
material impact on flows at the Florida state line. Indeed, the Draft EIS could not be more clear
on this point. The Army summarized the results of its analysis by explaining that the “differences
in flow condition in the Apalachicola River” between the No Action Alternative and each
alternative considered “would be very small.”31 The Army found that “assumptions for [the
Proposed Action Alternative] regarding water supply withdrawal options and return flows
associated with Lake Lanier and downstream from Buford Dam to Peachtree Creek do not have
an appreciable effect on flow conditions in the Apalachicola River.”32 And the Army found that
the Proposed Action Alternative—including the proposed levels of water supply withdrawal—
“would have no appreciable incremental effect on freshwater inflows to Apalachicola Bay.”33

This conclusion is both correct and unsurprising. Metro Atlanta’s net water supply
withdrawals in the No Action Alternative (which represent “current” levels of water supply use)
are just 141 mgd, or 218 cfs. The net depletion will increase by only 14.6 mgd or 22.6 cfs by
2050, to a total of 240.6 cfs.34 This is less than 1% of the average annual discharge of the
Apalachicola River to Apalachicola Bay, and only 2.6% of the average discharge under the very
lowest flow conditions.35

The statistics should not be surprising. The impact is so limited because the vast majority
of the ACF Basin flows into the system below Atlanta. Buford Dam controls runoff from 5.6%
of the land area and 9% of the flow of the basin. Thus, if metro Atlanta withdrew and consumed
every single drop of water passing through Buford Dam, the flow in the Apalachicola River
would be reduced by only 9%. Furthermore, there are four federal reservoirs located between

30 Id. at 6.
31 Draft EIS at 6-71.
32 Draft EIS at 6-75 (emphasis added).
33 Draft EIS at 6-75 (emphasis added); see also Georgia Environmental Protection Division,
Submission to Record of Committee Hearing on “Effects of Water Flows on Apalachicola Bay:
Short and Long Term Perspectives” (Aug. 13, 2013) (Exhibit 11); Florida Fish and Wildlife
Conservation Commission, Apalachicola Bay Issues—Oysters, at 6 (Dec. 5, 2012) (Exhibit 12).
34 See Table 2. Net depletions under the Army’s No Action Alternative (7A) are 140.9 mgd. Net
depletions under the Revised 2050 Demands are 155.5 mgd.
35 Draft EIS at 2-57 (“Mean annual discharge from the Apalachicola River to the bay is
approximately 25,000 cfs, but minimum and maximum flow average 9,300 cfs and 200,000 cfs,
respectively.”).
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metro Atlanta and the Florida line that operate to reregulate flows in the Apalachicola River.
This essentially eliminates any effects of timing or seasonality of these withdrawals.

The Impacts of Meeting the Entire Projected Demand Would be No Greater Thand.
Impacts the Army Has Already Deemed Acceptable.

As shown below, the marginal impact of meeting Georgia’s entire projected demand, as
compared to the Army’s Proposed Action Alternative (“PAA”), would be negligible. This should
not be surprising. One reason the marginal impact is so small is that the difference between the
proposed supply and the revised projected demand is also very small. Indeed, based on the most
recent updated projected demands and returns, the net withdrawal from Lake Lanier will be just
137.4 mgd, or just 3.4 mgd greater than the net withdrawal of 134 mgd the Army has already
deemed to be acceptable. Given this, there is no basis no basis for the Army to refuse to meet full
projected need from Lake Lanier.

The Army’s ResSim model can be used to assess the marginal impact of increasing the
allocation in Lake Lanier to provide this additional 3.4 mgd. The results are shown in Figure 1
through Figure 6 below. In each case the model depicts Water Management Alternative 7, with
the only difference being the water supply scenarios detailed in Table 2 below.

Table 2. Water Supply Alternatives36

SCENARIO ABOVE BUFORD DAM BELOW BUFORD DAM

Glades Farm Lake Lanier Above Peachtree
Creek

Below Peachtree
Creek

Withdraw Return Withdraw Return Withdraw Return Withdraw Return

Army No Action
Alternative (7A)

0 0 128 37.1 277 30.3 0 196.7

Army Proposed
Action Alternative

(7H)

40 16 185 75
(91 Total)

408 93.7 0 289.8

Revised 2050
Demands

0 0 242 104.6 379 81.9 0 279.0

36 HydroLogics, Inc., Technical Analysis of the ACF Water Control Manual Update Draft EIS at
3 (Jan. 29, 2016) (hereinafter, “HydroLogics Technical Analysis”) (Exhibit 13). Note that the
Army’s modeling for the Proposed Action Alternative incorrectly projects returns to the
Chattahoochee River below Buford Dam because some water withdrawn from Lake Lanier is
returned to the Chattahoochee River below Buford Dam. See HydroLogics Technical Analysis at
3 n.5. For ease of comparison with the Draft EIS, however, all Proposed Action Alternative
model runs include the Army’s return assumptions as stated in the Draft EIS.
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Before reviewing the results, three caveats should be noted. First, the model results appear
more precise than they really are. Small differences in the effects of the various alternatives
likely exceed the precision of the model. Therefore, even when the charts show that one
alternative would perform slightly better than another, it is probably better to view the effects as
being essentially equivalent.

Second, the point is to focus on the relative difference between different scenarios, as
opposed to absolute values or thresholds. This focus is possible because all of the charts
presented below use the same management alternative (Alternative 7), with the only difference
being the amount provided for water supply. It is important to keep the focus on relative
differences, as opposed to absolutes, because the absolute values are affected by many variables,
including modeling assumptions and hard thresholds and triggers in the Army’s operating rule.

Third, as discussed below, the Army’s operating rule can be highly sensitive to very small
changes in system storage. This can result in large releases being made (or not made) for certain
purposes (e.g., navigation) simply because system storage happens to be slightly above or below
a certain threshold on the first of each month, even if only by a few hundred acre-feet. Thus,
when large differences are observed between alternatives, it is critical to understand why the
differences appear. Often, these differences are not due to any material difference in system
condition, but rather to a specific release made in the model for a specific purpose that happened
to occur under the precise hydrologic conditions experienced in a single year in the hydrologic
record.

With these caveats in mind, the results could not be more clear: the marginal impact of
meeting Georgia’s entire projected need is trivial, and the total impact is no greater than what the
Army has already determined to be acceptable.

i. Negligible Impact to Lake Levels.

Across the board, lake levels would be about the same when the Revised 2050 Demand is
met than under the Army’s Proposed Action Alternative in the Draft EIS.37 Results for Lake
Lanier—the reservoir most likely to be affected by increased water supply demands—are shown
below in Figure 1 and Figure 2. As can be seen, the difference is almost imperceptible (Figure 1).
The percent of time Lake Lanier would be in Zone 1 is unchanged under the Revised Demands -
2050 scenario, compared to the Army’s Proposed Action Alternative. Further, according to the
Army’s model, the minimum stage under the worst droughts in the hydrologic record would
actually be slightly higher (Figure 2) (1050.8 for the Revised Demands – 2050 scenario,
compared to 1050.2 for the Army’s PAA reported in the Draft EIS).

Reservoir levels at West Point and Walter F. George are essentially equivalent under all
scenarios in most conditions. It is notable, however, that both reservoirs would be higher when

37 See HydroLogics Technical Analysis at 6 to 12.
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the Revised 2050 Demands are met compared to the Army’s baseline (Army No Action
Alternative (7A)), especially under drought conditions (Figure 3, Figure 4). This is because
additional water withdrawn or released upstream from Lake Lanier to meet increased future
water supply needs is returned to the system and flows downstream, where it benefits storage in
the lower reservoirs.

Figure 1. Lake Lanier Stage:
Revised 2050 Demands v. Army PAA
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Figure 2. Lake Lanier Elevation Under Drought of Record:
Revised 2050 Demands v. Army PAA

Figure 3. West Point Stage During Drought:
Revised 2050 Demands vs. Army PAA
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Figure 4. Walter F George Stage During Drought:
Revised 2050 Demands vs. Army PAA

i. No Effect on Drought Operations Or Apalachicola River Flows.

The system would be in drought operations slightly fewer days when the Revised 2050
Demands are met than under the Army’s Proposed Action Alternative in the Draft EIS.38 The
system would be in drought operations on 17.6% of days under the Revised Demands – 2050
scenario, compared to 18.1% of days under the Army’s Proposed Action Alternative. Either
scenario would represent only a slight increase over the Army’s Baseline No Action Alternative.

Consistent with the Army’s conclusion that water supply operations “do not have an
appreciable effect on flow conditions in the Apalachicola River,”39 flows at the Chattahoochee
gage in Florida are virtually identical when the Revised 2050 Demands are met. As the figures
below show, flows would increase slightly in the 5,000 cfs to 8,000 cfs range, while the number
of days with flows less than 5,000 cfs would increase by just one tenth of one percent—0.3% of
days when the Revised 2050 Demands are met, compared to 0.2% under the Army’s Proposed
Action Alternative (Figure 5). Even under the worst drought in history, Apalachicola River
discharges at the Chattahoochee gage under each scenario are essentially equivalent when the
Revised 2050 Demands are met (Figure 6).

38 See HydroLogics Technical Analysis at 12 to 13.
39 Draft EIS at 6-75.
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Figure 5. Chattahoochee Gage Flows:
Revised 2050 Demands vs Army PAA

Figure 6. Apalachicola River Flows Under Drought of Record:
Revised 2050 Demands vs. Army PAA

Col. Jon J. Chytka
Water Supply Providers Comments on Draft ACF Manual
Page 20

ii. Hydropower Impacts are Minimal.

Before turning to hydropower generation under the Revised Demands – 2050 Scenario, we
note that the Draft EIS appears to incorrectly report the amount of hydropower that would be
generated under the Army’s Proposed Action Alternative. For Alternative 7H, Table 5.2-18
projects annual generation at Buford Dam of 136,243 MWh, and annual weekday generation of
107,873 MWh. These values are identical to those reported for Alternative 7C in Table 5.2-10.
This appears to be a “cut-and-paste” mistake that slightly overstates hydropower benefits.40

Corrected hydropower generation values for the Army’s Proposed Action Alternative are
provided below in

Table 3. As can be seen, hydropower generation at Buford Dam with the Revised 2050 Demands
met would be 119,046 MWh, or 0.4% less than the 119,553 MWh that would be produced under
the Army’s Proposed Action Alternative. Across all projects, however, annual system
hydropower generation would be expected to be 1,804,644 MWh, which represents a decrease of
only 0.3% over the Army’s Proposed Action Alternative.

Table 3. Hydropower Generation:
Water Supply Alternatives vs. Army Proposed Action Alternative

Buford
Annual

Hydropower
Generation

Annual
Weekday

Hydropower
Generation

Difference from
Army PAA

Difference from
Army PAAWater Management Alternative

MWh MWh MWh %
Army No Action Alternative (7A) 126,410 103,144 6,768 5.7%

Revised Demands – 2050 119,046 96,048 -506 -0.4%
Army Proposed Action

Alternative 119,553 96,120 — —

All Projects Annual
Hydropower
Generation

Annual
Weekday

Hydropower
Generation

Difference from
Army PAA Difference from

Army PAA
Water Management Alternative

MWh MWh MWh %
Army No Action Alternative (7A) 1,825,729 1,368,953 15,943 0.9%

Revised Demands – 2050 1,804,644 1,350,970 -5,142 -0.3%
Army Proposed Action

Alternative 1,809,786 1,354,314
— —

40 See HydroLogics Technical Analysis at 16 to 17.
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The Benefits of Supplying Georgia’s Entire Projected Demand from Lake Lanier Fare.
Exceed the Costs.

Any justification for not meeting Georgia’s projected 2050 demand would need to include
a demonstration that the impact of meeting the projected need would exceed the impacts that
would result if the need were not met. It is difficult to conceive such a demonstration given the
negligible impacts shown above.

In fact, such a demonstration is impossible if the right baseline is used. As explained in the
Guide to Constructing the Without Project Scenario (Condition) (IWR, May 2012), a common
mistake is to assume that no action will be taken by anyone if there is no federal action.41

Assuming that Georgia’s entire projected demand will not be met from Lake Lanier “is not the
same as assuming no action will be taken to solve the problems and attain the opportunities”
identified in the State’s request.42 To the contrary, experience teaches that communities will go
to great lengths and spend vast sums to eliminate water supply shortages.

As is recognized in the Draft EIS, the projected demands already assume that aggressive
conservation measures will be implemented. The most likely “future without project” scenario,
therefore, is that new projects will be undertaken to increase supply— which means building
new reservoirs.43 The Glades Farm Reservoir Project is just one of several likely alternatives. As
shown below, however, environmental and financial impact of any new reservoir—or any other
water project for that matter—would almost certainly exceed the trivial impact of allocating
additional storage in Lake Lanier. Using Lake Lanier to supply Georgia’s entire projected
demand of 242 mgd would also avoid the substantial environmental impacts that would occur
from constructing alternative water supplies.

i. Avoided Costs

The costs of constructing new reservoir storage to fill a 17 mgd gap (the difference between
225 mgd and 242 mgd) far exceed the costs of storage in Lake Lanier. This is clear from the cost
allocation in the Draft EIS. The additional storage needed to supply 17 mgd would cost about

41 U.S. Army Corps of Engineers, Institute for Water Resources, Guide to Constructing the
Without Project Scenario (Condition) at 24 (May 2012).
42 Id. at 30.
43 Draft EIS, Vol. 3 Appx. B at 23 (explaining that “several new water supply reservoirs would
need to be developed upstream of Lake Lanier or on a tributary to Lake Lanier” to meet demands
that the Army refused to provide from Lake Lanier).
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$4.7 million, or roughly $250,000 annually.44 In contrast, the Draft EIS projects the cost of
constructing new reservoir storage to be $8.57 million per mgd, or a total of $145.7 million.45

ii. Avoided Environmental Impacts

The environmental impact of any new reservoir would also vastly exceed the impact of
allocating additional storage in Lake Lanier. As EPA explained in its comments on the Army’s
recent update of the water control for the Alabama-Coosa-Tallapoosa (ACT) River Basin:

Impoundments can fragment aquatic ecosystems, with impacts on
many aspects of environmental integrity, particularly when the
cumulative effects of multiple impoundments across a system are
taken into account. Although the projects subject to the [water
control manual] are already in place, the allocation and uses
allowed and established through the [water control manual]
revision can have a significant influence on overall [basin] health
by preventing or minimizing further fragmentation. If managed to
make the best use of these existing resources, further impacts of
additional supply infrastructure development could be avoided or
at least minimized.46

In light of these trade-offs, EPA specifically advised the Corps to maximize the use of
existing infrastructure in the basin to meet water supply needs: “If allowing additional uses
avoids impacts of new impoundments and additional infrastructure, overall impacts to the basin
could be minimized with holistic management.”47

EPA’s comments on the Army’s ACT water control manual apply with equal force in the
ACF Basin. By declining to meet the full projected need, the Army would force water suppliers
to construct new impoundments with their own inherent environmental impacts. These impacts
could be avoided entirely, however, simply by maximizing the use of Lake Lanier and the
infrastructure that has already been constructed.

44 Supra Section 1.1d & Table 1.
45 Draft EIS, Vol. 3 Appx. B at 34 & Table 19.
46 U.S. Environmental Protection Agency, EPA Comments on the Draft Environmental Impact
Statement (DEIS) for the Update of the Water Control Manual for the Alabama-Coosa-
Tallapoosa (ACT) River Basin; Alabama and Georgia at 2 (May 31, 2013) (Exhibit 14).
47 Id.
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Downstream Users Will Not Benefit From a Decision to Deny Any Part of Georgia’sf.
Request, Because the Water Will Still Be Withdrawn.

The Army does not allocate water between users in the basin, and it cannot control water
uses outside of the federal projects. The Army recognizes this in the Draft EIS when it states that
“several new water supply reservoirs would need to be developed upstream of Lake Lanier or on
a tributary to Lake Lanier” to meet any demand not supplied through storage in Lake Lanier.48

Thus, the question here is not whether Georgia will get the water it needs, but whether it will
come from Lake Lanier.49

Consider, for example, the proposed Glades Farm Reservoir. Because it is in the same
drainage basin as Lake Lanier, it will make little if any difference to downstream flow whether
the water is taken from the Glades Farm Reservoir or Lake Lanier. The Draft EIS confirms this,
explaining that the effects of scenarios that include supplies from the proposed Glades Farm
Reservoir are “essentially the same as” those in which the full demand is met by Lake Lanier.50 It
follows that granting the State’s full request for water supply storage in Lake Lanier will not
result in any environmental impact in comparison to the most likely alternative. To the contrary,
it is the alternative of constructing a new reservoir to supply the same demand that would have
negative impacts on the environment, because in that scenario a new reservoir would be
constructed.

1.4 The Army Should Defer to the State of Georgia to Balance Local Impacts.

Even if the asserted impacts of meeting the entire projected demand were real—and even if
they were still real at the lower request for 242 mgd to be withdrawn from the lake—these small
local impacts would not justify a decision to deny the request. The federal government should
defer to the State of Georgia to balance any minor local impacts that might be implicated here.
The Draft EIS states the decision to deny Georgia’s request was based on impacts felt entirely
within the State of Georgia including alleged adverse flow conditions in the Chattahoochee River
above West Point Lake. The State of Georgia should be the one to balance these types of local
impacts, not the Army.

48 Draft EIS, Vol. 3 Appx. B at 23.
49 Given this, the effects of alternatives in the Draft EIS that leave demands unmet are inaccurate
because they assume that water will not be taken to meet acknowledged water supply needs.
50 Draft EIS at 5-26 (comparing Alternative 7D (providing 297 mgd from Lake Lanier) with
Alternative 7E (providing 257 mgd from Lake Lanier, with 40 mgd assumed to come from the
proposed Glades Farm Reservoir), explaining: “The effects of Alt7E are essentially the same as
Alt 7D”).
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2. The Army Should Follow the State of Georgia’s Allocation of Return Flows.

The Draft EIS does not say how the Army intends to account for return flows. This needs
to be addressed in the Final EIS, as it has a direct bearing on the size and price of the proposed
water supply storage contracts. The Army has stated its current practice is to allocate return
flows to all users pro rata based on the percentage of storage allocated to each account. A better
policy would allocate return flows and other “made inflows” to the users that make them. The
Army should not mandate such accounting in all cases, because doing so would intrude on the
State’s authority to allocate water rights, but it should adopt a policy of deferring to States to
determine how return flows and other made inflows should be allocated. Where the State has
allocated return flows to a particular user, the Army should honor the allocation.

Return flows should be encouraged because they increase yield. The concept is easy to
understand. The “firm yield” of a storage reservoir—the amount of water that can reliably be
supplied at all times—can be increased either by increasing inflow or by increasing storage
capacity. Less storage space is needed to provide the same firm yield when inflow is increased,
because more of the demand can be supplied directly from inflow. In other words, less water
needs to be stored to supplement inflow, and thus less storage capacity is required. This basic
principle is not disputed. The only question is whether the Army’s policies will help or hinder
this practice.

2.1 Return Flows Should be Incentivized to Maximize Public Benefits Consistent with the
Principles and Requirements Applicable to Federal Water Projects.

It has been stated that Army “policy” prohibits accounting for return flows in the manner
advocated by the State. The Chief Counsel determined in 2012, however, that no such policy
exists.51 Because “the Corps has no official policy” regarding the accounting for return flows,
none can be cited as a basis to deny credit for return flows at Lake Lanier.

In considering which new policy to adopt, the Army should be guided by the new
Principles and Requirements52 that apply to all federal investments in water projects. These new
requirements direct federal agencies to strive to ensure federal investments in water resources

51 Memorandum from Earl Stockdale, Chief Counsel, for the Chief of Engineers Regarding
Authority to Provide for Municipal and Industrial Water Supply from the Buford Dam/Lake
Lanier Project, Georgia at 37 (June 25, 2012).
52 See Principles and Requirements for Federal Investments in Water Resources (Mar. 2013)
(“Principles and Requirements”) (Exhibit 15). The Principles and Requirements apply to Federal
investments relating to water resources, including “operational plans for existing Federal water
resources infrastructure.” See Principles and Requirements, Final Interagency Implementation
Guidelines at 4 (Dec. 2014) (Exhibit 16).
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“maximize public benefits, with appropriate consideration of costs.”53 Return flows should be
encouraged because they maximize public benefits at no cost. In the case of Lake Lanier, return
flows will increase to the total yield of the federal project by 104.6 mgd at no additional cost to
the Federal government.

The Principles and Requirements also expressly recognize the need to promote water reuse
and reclamation. They acknowledge that it is “critical … to promote water efficiency with all
Federal investments in water resources.”54 But “when efficiency alone will not suffice”—as the
Draft EIS acknowledges to be the case here—the Principles and Requirements state that “reuse
and reclamation of water should be promoted.”55

The Principles and Requirements also mandate a “watershed approach” that considers the
best means to achieve multiple goals over an entire watershed, including the goal of providing
water supply to the people and businesses that need it.56 In considering how to achieve this goal
while minimizing environmental impacts and protecting the functions of ecosystems, a guiding
principle should be to maximize the use of existing water infrastructure and to minimize the need
for state and local entities to develop new raw water supplies or to construct new reservoirs
within watersheds already dominated by federal impoundments. Consistent with this objective,
users should be permitted to use federal facilities to store any return flows allocated to them by
the State. This is the best result from a watershed perspective, because the alternative is to cause
users to construct new, single-purpose reservoirs to capture the flows that just as easily could be
stored in the existing impoundment.

The policy of incentivizing return flows, rather than discouraging them, also happens to be
a “non-structural alternative” of the type the Principles and Requirements mandate be given full
consideration. Non-structural alternatives include “modifications to public policy, regulatory
policy, and pricing policy, as well as management practices.”57 Allowing return flows to be
stored in existing Federal reservoirs is a perfect example.

2.2 The Army Should Support the State’s Policy of Encouraging Return Flows.

The State of Georgia has determined that return flows to Lake Lanier are a critical
component of its strategy to meet long-term water demands.58 This emphasis on return flows and

53 See Principles and Requirements at 5 (“Federal investments in water resources as a whole
should strive to maximize public benefits, with appropriate consideration of costs.”)
54 Principles and Requirements at 10.
55 Principles and Requirements at 11.
56 Principles and Requirements at 5.
57 Principles and Requirements at 11.
58 See Metropolitan North Georgia Water Planning District Water Supply and Conservation Plan
at ES-8 (2009) (Exhibit 17). The Water District is a state agency created by the Georgia General
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indirect potable reuse is incorporated into the Metro District’s water supply and water
conservation plans.59

The State’s water supply strategy will fail if returns are not credited according to the State’s
directive. Incentives are necessary because tremendous investments are required to generate
return flows. It is extremely expensive to pump water upstream and then to treat it to the levels
necessary to discharge it into a reservoir used for drinking water, recreation, and other purposes.
If users are not allowed to store the water generated by these projects, they will not pay for them
and the returns to the system will not materialize.

Metro Atlanta water suppliers have already taken extraordinary measures to return water to
Lake Lanier. Gwinnett County, for example, is a national leader in water reuse. It has
constructed and operates the F. Wayne Hill Water Resources Center, a state-of-the-art water
reclamation facility, that is presently permitted to return up to 40 mgd of highly treated reclaimed
water to Lake Lanier—an amount that is projected to increase to 60 mgd by 2050. This
innovative facility has become a demonstration site for cutting edge water reclamation
technologies, hosting experts and researchers from around the world and bringing first-of-its-
kind wastewater treatment technologies into reality.

Gwinnett County has invested more than $1 billion to construct the F. Wayne Hill Water
Resources Center to return water to Lake Lanier. However, costs and investments are not limited
to construction—operating a facility to return water to Lake Lanier also carries significant day-

Assembly. See O.C.G.A. § 12-5-572. The Metro District was created “to establish policy, create
plans, and promote intergovernmental coordination for all water issues in the district; to facilitate
multi-jurisdictional water related projects; and to enhance access to funding for water related
projects among local governments in the district area.” Id. § 12-5-572(b). The Metro District was
thus charged with a specific mandate to “develop regional and watershed-specific plans for
storm-water management, waste-water treatment, water supply, water conservation, and the
general protection of water quality.” Id. § 572(c); see also id. §§ 574, 582-584. The plans
prepared by the Metro District, including in particular the Water Supply and Conservation Plans,
have been accepted and approved by the Federal Energy Regulatory Commission as
Comprehensive Plans entitled to deference in relicensing proceedings under Section 10(a)(2)(A)
of the Federal Power Act, 16 U.S.C. § 803(a)(2)(A).

59 The Metro District, which covers 15 counties centered on the metropolitan area, was created in
2001 to address substantial water quality and water supply issues facing the metropolitan area.
The District counties are Bartow, Cherokee, Clayton, Cobb, Coweta, DeKalb, Douglas, Fayette,
Forsyth, Fulton, Gwinnett, Hall, Henry, Paulding, and Rockdale. See O.C.G.A. § 12-5-573(4).
Among other responsibilities, the District is responsible for creating long-term (30-year) plans
for stormwater management, wastewater treatment, water supply, water conservation, and the
general protection of water quality. These plans are required to be implemented by local
governments in the District. O.C.G.A. § 12-5-572 (b) and (c).
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to-day costs, both in terms of increased treatment costs and increased pumping costs. In
Gwinnett County’s case, for instance, gravity would naturally cause wastewater to flow away
from Lake Lanier. Yet Gwinnett County has elected to pay to reverse this flow of water—and to
pump this water back uphill—simply so it can be returned to storage in Lake Lanier for reuse.
Thus, Gwinnett County continues to invest in returning water to Lake Lanier on a daily basis,
even when far cheaper and far easier options might be available.

These investments to return water to Lake Lanier have been made on the assumption that
return flows would be credited to the users that make them. Indeed, the strategy of promoting
return flows to a federal reservoir makes sense from a water supply perspective only if the
additional water is credited to the water supply purpose. The Metro District made this clear in its
very first water supply plan in 2003 by invoking the credit to explain the policy: “The water
withdrawal credit is 100 percent when the reclaimed water is discharged to a lake or reservoir,
assuming that these water bodies are capable of storing the discharge.”60

Additional water can be returned to Lake Lanier if, but only if, the Army adopts policies
that credit these returns. For example, water providers could in the future transfer additional
flows from other water treatment facilities and pump those flows uphill to Lake Lanier so they
could be returned to storage. Likewise, measures like active septic tank mining— that is
intentional, directed, and expensive efforts to convert existing septic tanks to sewer service—
could further increase return flows to Lake Lanier. Collectively, these and other measures could
return up to an additional 75 mgd to Lake Lanier by 2050.

As the investments made to date clearly show, however, the costs of returning this
additional water would be substantial. No rational water supplier would willingly absorb the
costs of undertaking these efforts if the Army were able to override an allocation by the State and
simply transfer the benefits of returning this water to other users.

2.3 The Water Supply Act Mandates that Return Flows Be Considered in Determining How
Much Storage Users Must Buy to Supply a Given Yield.

The principle of the Water Supply Act of 1958 that water supply users are entitled to “share
equitably in the benefits of multiple purpose construction.”61 The Corps has traditionally
interpreted the “benefits of multipurpose construction” to mean “the savings in costs of a
multiple-purpose project over the combined costs of single-purpose projects serving the same
purposes.”62 It follows that water-supply users should not have to purchase more storage in a

60 Metropolitan North Georgia Water Planning District, Water Supply and Water Conservation
Plan at 6-20 (Sept. 2003) (Exhibit 18).
61 43 U.S.C. § 390b(b).
62 See Letter from Major General William Cassidy, Asst. Chief of Eng’s for Civil Works, to
Major General Albrecht, Division Commander, South Atlantic Division at 2 (Dec. 29, 1959)
(Exhibit 19).
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multiple purpose project than they would need to supply the same yield in a single purpose
project.

The effect of this penalty at Lake Lanier is significant: given the projected return of 99 mgd
to Lake Lanier by just the three Metro District counties, only 174,136 acre-feet should be needed
to yield 242 mgd, while 254,170 acre-feet would be needed if nothing were returned. The cost
would be reduced by $19,336,288, or $1,119,467 per year. The effect of this penalty, then, is
simply to create benefits for other users that they did not pay for, creating a windfall for
everyone but water supply users that create the returns.

2.4 Return Flows Must Also Be Taken Into Account in Determining How Much Water Is
Stored in Each Individual Storage Account.

In addition to taking return flows into account in determining how much storage a user
must buy to supply a given firm yield, return flows must also be taken into account in
determining how much storage a user can withdraw from storage at any given point in time. The
Draft EIS states that a “storage accounting” system will be used to administer contracts and
determine the amount of water that may be withdrawn.63

Again, the concept is simple: an account is established for each user, and the “balance” is
kept by monitoring debits (evaporation and withdrawals) and credits (inflow). In accounting for
return flows, the credits—the water added to the reservoir through return flows—should be
credited the users to whom the State has allocated those flows.

In 2013, the Department of Natural Resources of the State of Georgia promulgated a rule to
reaffirm the authority of the State to allocate the right to store and utilize return flows:

When a user has contracted for the right to utilize storage space
within a reservoir that is owned or operated by an agency of the
federal government, the Director [of the Environmental Protection
Division] shall retain authority to allocate any State water rights
subject to regulation under O.C.G.A § 12-5-31, including the right
to withdraw State waters from the project as well as the right to
impound made inflow to the reservoir. When the Director allocates
to a specific user made inflows to a reservoir, pursuant to the
permitting authority and procedure provided by O.C.G.A. § 12-5-
31, that user will have the right to impound such flows in the

63 Draft EIS at 5-37 (“USACE would employ a storage accounting methodology that applies a
proportion of inflows and losses, as well as direct withdrawals by specific users, to each account.
The amount of water that may actually be withdrawn is ultimately dependent on the amount of
water available in the storage account, which will naturally change over time.”).
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storage space for which it has contracted, to the extent storage
space is available.64

The State has now exercised this authority by allocating return flows to Allatoona Lake to
the Cobb County-Marietta Water Authority.65 We anticipate a similar allocation will be made
when storage contracts are executed for Lake Lanier. Any Army policy that refuses to recognize
this allocation would exceed the Army’s authority, render these investments wasted, and create a
windfall for users that have done nothing to return water to Lake Lanier.

2.5 The Corps Should Not Intrude on the State’s Authority to Allocate Water Rights, Including
the Right to Store and Utilize Return Flows.

When the Army first denied a request by Cobb County-Marietta Water Authority to credit
its return flows in 1989, the Chief of Engineers stated that the Army could not grant the
requested credit because doing so would intrude on the State’s authority to allocate water rights.
We agree with that rationale, and our argument today is based on it. The difference between
1989 and today is that, today, the State of Georgia has asserted its authority to make the
allocation, and the Army merely needs to recognize it. Additional historical background is
provided below.

The Corps Has Previously Acknowledged that it Must Defer to the State to Allocatea.
Return Flows.

On July 27, 1989, the Commander of the Mobile District wrote to the Commander of the
South Atlantic Division for guidance on the accounting for “made inflows,” which he defined as
inflows to the Army’s reservoirs originating with users of storage. He recommended that such
inflows be allocated to the users that make them, reasoning as follows:

1. The Water Supply Act of 1958, as amended, authorized the
Corps to enter into contracts with states and other local interests
for water storage space.

2. The storage required to provide a certain amount of water for
withdrawal is determined by the storage-yield relationship of the
reservoir. The storage-yield relationship is determined in part by
inflows to the reservoir.

64 See GA. COMP. R. AND REGS. R. 391-3-6-.07(16)(a) (Exhibit 20). “Made inflow to a reservoir”
is defined as follows: “water that flows into a reservoir (1) after having been released from a
storage project upstream of the reservoir as part of a plan approved by the Director; or (2) after
having been discharged from a wastewater reclamation plant as part of a plan approved by the
Director to increase flows into the reservoir.” Id. (2)(o).
65 See Georgia EPD Permit No. 008-1491-05 (Modified November 7, 2014) (Exhibit 21).
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3. Inflows may be of two types, those occurring naturally and those
that are made. Made inflows are subject to change by those
controlling the source. Inflows by users primarily originate at
wastewater treatment plants, thus they are made. Made inflows
normally are not used in determining the storage-yield relationship
of a reservoir.

4. A user has a contractual right to utilize an undivided percent of
the project for the storage and water and, in effect, becomes a co-
owner of the project; thus, they have a reasonable right to expect
their inflows to the reservoir to be used exclusively in determining
the storage-yield relationship of the reservoir as it relates to them.

5. In determining the storage-yield relationship for a user providing
flows into the reservoir, the net effect of those flows would be
subject to the same criteria as naturally occurring flows such as
evaporation and seepage. The user would be required to meter their
inflows and provide the Corps with readings at predetermined
intervals in the same manner as used under water withdrawal
contracts.

6. From an administrative view, it would be in the interest of the
Government to use inflows originating with a user exclusively in
determining the storage-yield relationship of that user. If the inflow
is used in determining the storage-yield relationship for the entire
project, and the inflow diminishes at some time in the future, then
the contracts of all users would have to be amended. If, however,
the inflow is used exclusively in determining the storage-yield
relationship for the user originating the inflow, then only that
contract would have to be amended should the inflow diminish.66

The South Atlantic Division forwarded this memorandum to Headquarters with a
recommendation that it be approved.67 Headquarters disagreed. While recognizing that return
flows do indeed increase yield, the Chief of the Policy and Planning Division stated: “The Corps’
authority to control water is limited to its presence within the Federal project. The Corps has no
authority to grant rights to water that has been withdrawn, used, and then released. The States

66 See Memo from Mobile District Commander to South Atlantic Division Commander regarding
Disposition of Inflows to Corps Reservoirs Originating with Users of Storage in Those
Reservoirs (July 27, 1989) (Exhibit 22).
67 See Memo from South Atlantic Division Commander to Headquarters regarding Disposition of
Inflows to Corps Reservoirs Originating with Users of Storage in Those Reservoirs (Aug. 11,
1989) (Exhibit 23).
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grant water rights and regulate water use…. Control over return flows would place the Corps in
the position of indirectly conferring property rights which is beyond its authorities.”68

The same logic applies today, the only difference being that the State of Georgia has now
made the allocation, and we are merely asking the Army not to adopt a policy that would
improperly (even if inadvertently) override it. The stated fear of interfering in the State’s
authority to “grant water rights and regulate water use” is thus implicated only if the Army
refuses to recognize the State’s allocation.

The Army Has a Long History of Deferring to States on Allocation Issues.b.

The policy of deferring to States on issues relating to the allocation of water rights reflects
a long-standing Army policy. Indeed, the Army’s policies uniformly acknowledge that the Army
does not own the water stored in its reservoirs and that it defers to States to allocate and
administer water rights. The Army’s role, instead, is to provide a beneficial service by storing
water and by regulating flows to facilitate the exercise of water rights granted by States.69

The Army has understood this since the earliest days of its involvement in water supply, as
evidenced by a 1959 memorandum from Assistant Chief of Engineers for Civil Works discussing
the Army’s administration of the Water Supply Act of 1958. The memorandum emphasized that
“the Corps provides only a beneficial storage service under [the Water Supply Act] and that

68 See Memo from Planning and Policy Division Chief to Commander to South Atlantic Division
Commander (Oct. 17, 1989) (Exhibit 24). Notwithstanding this direction, final action was never
taken. Alabama filed suit (prematurely) before either document was finalized.
69 See, e.g., USACE, Digest of Policies and Authorities, EP 1165-2-1 at 18-7 (Jul. 1999) (“The
parties desiring to use the waters impounded by a reservoir must acquire the necessary water
rights under the provisions of state laws, and regulations, and resolve conflicts among users at
the local or state level. The Corps provides flow regulation service or storage space within the
reservoir to water users as authorized and is not involved in adequacy or timing of the acquisition
of water rights.”) (Exhibit 25); Earl H. Stockdale & Daniel Inkelas, Accommodation of State and
Local Water Supply Needs through the Operation of Multipurpose Federal Reservoir Projects by
the U.S. Army Corps of Engineers, ABA, 31st Annual Water Law Conference, at 5 (June 6, 2013)
(“In exercising its authority under [the surplus water provisions of the Flood Control Act of 1944
and the Water Supply Act of 1958], the Corps does not allocate water rights, or sell water; rather,
when acting pursuant to either statute, the Corps enables non-federal entities to benefit from the
Corps’ regulation and impoundment of navigable waters pursuant to the congressional power to
regulate interstate commerce, in order to exercise water rights that such non-federal entities may
hold under state, tribal, or other law.”) (Exhibit 26).
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matters pertaining to the use and distribution of the additional water made available from the
storage have always been and should remain responsibilities of the State concerned.”70

Another example is provided by the Army’s “Water Supply Handbook,” which explains
that “[w]ater supply agreements under the 1958 Water Supply Act are for storage space only,”
and that a storage contract merely “conveys the right to store a resource (water) in a Corps
reservoir project without guaranteeing that the resource will be available.”71 “This acquisition of
water rights is a responsibility of water supply users.”72

This description of the Army’s role has also been endorsed by the United States Court of
Appeals for the Tenth Circuit:

The Corps of Engineers … has no water rights and no authority to
allocate water among users as this is a state function, and it has no
control over the water rights of others. Thus the Corps' contract
with Tulsa must be very narrow in scope. It is for money and for
storage space in the lake.73

In short, the Army has long understood that it owns and operates the physical project but
lays no claim to the water itself, which is controlled and allocated by States. Consistent with this
division of responsibility, the Army should defer to the State’s allocation of made inflows to the
users who receive them.

70 See Letter from William Cassidy, Asst. Chief of Eng’rs for Civil Works, to Major General
Albrecht, Division Commander, South Atlantic Division at 1 (Dec. 29, 1959).
71 Institute for Water Resources, Water Supply Handbook: A Handbook on Water Supply
Planning and Resource Management, at 2-5, 2-3 (Dec. 1998) (Revised IWR Report 96-PS-4)
(Exhibit 27).
72 Id. at 2-5.
73 League of Women Voters of Tulsa, Inc. v. U.S. Corps of Engineers, 730 F.2d 579, 583 (10th
Cir. 1984), overruled as to standard of review, Village of Los Ranchos De Albuquerque v. Marsh,
956 F.2d 970 (10th Cir. 1992). See also Memorandum from Earl Stockdale, Chief Counsel, for
the Chief of Engineers Regarding Authority to Provide for Municipal and Industrial Water
Supply from the Buford Dam/Lake Lanier Project, Georgia at 36 (June 25, 2012):

Under the Water Supply Act, the Corps contracts for the use of
storage, not for the sale of water or water rights, and because the
Corps does not own or sell the water stored in its reservoirs, it
cannot guarantee, and specifically disclaims, any set yield, or the
availability of water at all, from the storage it grants rights to in a
Water Supply Act agreement.
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The Army is Constitutionally Required to Defer to States to Allocate Water Rights.c.

The Army’s traditional practice deferring to States is not just good policy—it is mandated
by law. As “sovereign entities,” “States possess an ‘absolute right to all their navigable waters
and the soils under them for their own common use.’”74 These rights are absolute, “subject only
to the rights since surrendered by the constitution to the general government.”75

It is clear the States have not surrendered their control over water to the federal
government. The Supreme Court has held that State powers in areas such as water law that are
traditionally occupied by the States are not preempted “‘unless that was the clear and manifest
purpose of Congress.’”76 In this case, the only federal law in question is the legislation that
authorized construction of Buford Dam, but that law merely authorized the Secretary of the
Army to construct certain facilities to serve certain purposes. It says nothing about overriding the
States’ traditional authority to allocate water within their boundaries, much less that doing so
was “the clear and manifest purpose of Congress.”

Indeed, Congress has repeatedly expressed its intention to defer to the States in the
management of the waters within their borders.77 The Supreme Court has acknowledged that,
“where Congress has expressly addressed the question of whether federal entities must abide by
state water law, it has almost invariably deferred to the state law.”78 Given this general policy of
deferring to States in the area of water resources, clear evidence of congressional intent to
occupy this field is needed.

A statute merely authorizing construction of a dam does not rise to this level. This position
is bolstered by the long history of divided federal-state authority at federal water projects and the
clear Congressional understanding that the authorization of federal water projects does not
override the States’ traditional authority to allocate water. For example, the Reclamation Act of
1902, which established a program to construct federal reservoirs across the West, “expressly
preserve[s] State’s control over reclamation within their borders.”79 In passing the Act, Congress
explained that the “reservoirs in which the water is stored belong to the [federal] Government,

74 Tarrant Regional Water Dist. v. Hermann, 133 S. Ct. 2120, 2132 (2013) (quoting Martin v.
Waddell’s Lessee, 41 U.S. 367, 410 (1842)).
75 Martin v. Waddell’s Lessee, 41 U.S. 367 (1842).
76 Arizona v. United States, 132 S. Ct. 2492, 2501, 567 U.S. __ (2012) (quoting Rice v. Santa Fe
Elevator Corp., 331 U. S. 218, 230 (1947)).
77 Solid Waste Agency of Northern Cook County v. United States Army Corps of Engineers, 531
U.S. 159, 174 (2001); California v. United States, 438 U.S. 645, 667 & 669 (1978).
78 United States v. New Mexico, 438 U.S. 696, 701 (1978).
79 California v. United States, 438 U.S. at 662.
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but the water belongs to the States and will be controlled by them.”80 Indeed, Congress explained
that its express preservation of State authority was unnecessary because there could be “no
doubt” of “the right of the States and Territories to regulate and control the management ... of the
water.”81

While these statements were made in the context of a different statute, they negate any
presumption that Congressional authorization to construct a reservoir necessarily reveals
Congressional intent to preempt State water rights. Because Congress clearly believed that
federal reservoirs could be constructed without preempting State laws and authorities relating to
water rights—and because this has always been the paradigm in the Western states—there is no
basis for presuming that Congress intended to do so when it authorized construction of Lake
Lanier.

In short, preemption will be found only if the water allocations made by the State “actually
conflict” with federal law in the sense that it is “impossible to comply with both state and federal
law” or where state law “stands as an obstacle to the accomplishment of the full purposes and
objectives of Congress.”82 This requires a case-by-case analysis of the conditions “actually
imposed” by the State.83 Furthermore, in light of the States’ traditional sovereign authority,
preemption principles “require the United States, at a minimum, to attempt to reconcile its
interests with [State] law before a court can override the state’s position as conflicting with
federal policy.”84

In sum, for the State’s allocation of the right to impound return flows to be preempted by
federal law, there would need to be a direct conflict between the allocation and the purposes for
which Lake Lanier was authorized. Given that return flows are flows that have already been
removed from the project, and thus would not be available to any user absent the return, there is
no possibility that any allocation by the State could actually frustrate any federal purpose.

2.6 There is No Practical Impediment to Crediting Return Flows

A policy of crediting return flows to the users to whom they have been allocated by the
State would be easy to implement in practice, because State law requires that all such flows be
metered and monitored and reported both to Georgia EPD and the Army. The Army has already

80 29 Cong. Rec. 1952 (1897) (cited in California v. United States, 438 U.S. at 662).
81 Id.
82 See Silkwood v. Kerr-McGee Corp., 464 U.S. 238, 248 (1984).
83 California v. United States, 438 U.S. at 679; Rice v. Santa Fe Elevator Corp., 331 U.S. 218,
232 (1947) (“until it is known what the [State] will do, no conflict with the Federal Act can be
shown”).
84 United States v. State of Cal., State Water Resources Control Bd., 694 F.2d 1171, 1178 (9th
Cir. 1982).
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shown that this can be done by producing a draft storage accounting spreadsheet for use at
Allatoona Lake with a simple switch that can be turned “on” or “off” to credit return flows, or
not, depending on the policy that is applied. The Allatoona spreadsheet has many other problems
that will need to be corrected before it is finalized, but it at least shows that there is no practical
impediment to a policy of crediting returns.

3. The Storage Accounting Tool Must Be Released for Public Comment.

The Draft EIS states that the Army will use “storage accounting” to track the amount of
water each user has in storage at any given time,85 however, the Army has not released a draft of
the storage accounting tool or provided any details. This needs to be done. It is important to get
the accounting right because important property interests are at stake.

4. The Proposed Navigation Plan Is Not Feasible.

The Army has proposed to restore navigation as a purpose of the ACF reservoir system, but
there are numerous problems with the proposed plan. Most fundamentally, as described below, it
will not be possible to provide a reliable navigation channel through reservoir releases alone; any
attempt to support navigation without routine dredging, channel maintenance, and gage
calibration will be doomed to fail and will be wasteful in the extreme. But even if the proposed
plan would accomplish the objective of providing a 7-foot navigation channel during the
designated season, it would still not make sense. As shown below, the statement in the Draft EIS
that this can be done “without an appreciable effect on other upstream water uses or project
purposes” is false. The cost to system storage would be staggering, far exceeding even the most
optimistic projection of benefits.

Because the costs of this plan exceed the potential benefits by so much, it is possible the
navigation plan is desired—not for its navigation benefits—but because it will cause a great deal
of water to be released for other purposes. Other stakeholders have suggested the Army provide
navigation releases for just that reason. This would be inappropriate, however, as the Army is
required to plainly state the reasons for its actions and to justify those actions on the basis it has
stated.86

85 Draft EIS at 5-37.
86 Motor Vehicle Mfrs. Ass'n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43
(1983) (“[T]he agency must examine the relevant data and articulate a satisfactory explanation
for its action including a rational connection between the facts found and the choice made.”)
(quotations and citations omitted); Defs. of Wildlife v. U.S. Dep't of Navy, 733 F.3d 1106, 1115
(11th Cir. 2013) (agency action is “arbitrary and capricious ‘where the agency has ... offered an
explanation for its decision that runs counter to the evidence before the agency, or is so
implausible that it could not be ascribed to a difference in view or the product of agency
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4.1 New Gage Data Show That Navigation Cannot Be Supported If the Channel is Not
Maintained.

The most fundamental problem with the navigation plan is that the State of Florida does not
support dredging and has refused to grant the permits necessary to maintain the channel. As a
result, the plan proposes to support navigation through reservoir releases alone. This will not
work, and it should not be tried. Unless and until Florida agrees to allow channel maintenance—
or the Army determines that it will dredge the channel over Florida’s objection—the Army’s
plan to reintroduce navigation must be abandoned.

The plan assumes that a 7-foot channel will be available whenever the flow at the
Blountstown gage is at least 16,200 cfs. A close look at the data from that gage reveals why the
plan will not work. Figure 7 shows the cumulative flow at the Blountstown gage compared to
other gages in the area.

Figure 7. Cumulative Flow at the Blountstown Gage Compared to
Comparable Area Gages

“Cumulative flow” is the sum total of all water flowing past a gage. So long as tributary
inflow to a given stream reach exceeds withdrawals and other losses, this number should always
increase over time. It should also be roughly linear, with the slope over a given period being
equal to the average inflow over that same period. Other gages near Blountstown show the

expertise.’”) (quoting Miccosukee Tribe of Indians of Fla. v. United States, 566 F.3d 1257, 1264
(11th Cir. 2009)).

O

Viwtsrwi#xs#EGJ596#9#Qixvs#Experxe#[exiv#Wyttp}#Tvszmhivw#

#

#

#

#

#

#

#

#

S1 Xli#xevkix#jps{#xs#eggsqqshexi#xli#;0jx#erh#=0jx#glerripw#evi#fewih#sr#533=#fexl}qixv}#wyvzi}#hexe#erh#

vitviwirxw#xli#fiwx#ezempefpi#hexe1#Xli#wxeki#hmwglevki#vipexmsrwlmt#jsv#xli#xlvii#Y1W1#Kispskmgep#Wyvzi}#kekiw#

sr#xli#Etepeglmgspe#Vmziv#+Glexxelssglii/#Fpsyrxwxs{r/#erh#Wyqexve,#{mpp#zev}#xlvsykl#xli#}iev#figeywi#sj#xli#

eppyzmep#rexyvi#sj#xli#vmziv1#Zevmsyw#wlmjxw#lezi#fiir#ettpmih#xlvsykl#xli#}ievw#figeywi#xli#wxeki#hmwglevki#

vipexmsrwlmt#lew#viqemrih#wxefpi#wmrgi#533=1#Xlmw#mrjsvqexmsr#hsiw#rsx#wyttsvx#hixivmsvexmrk#glerrip#

gsrhmxmsrw1##

#

Xli#qshipmrk#ijjsvx#mw#fewih#sr#ywmrk#xli#lmwxsvmg#psgep#jps{#xlvsyklsyx#xli#fewmr#erh#mrgpyhiw#glerkmrk#

gsrhmxmsrw#mr#xli#fewmr1#Iegl#epxivrexmzi#ywiw#xli#weqi#l}hvspsk}#ew#mrtyx#erh#tvszmhiw#e#tvstiv#fewmw#jsv#

gsqtevmwsrw#hyi#xs#glerkiw#mr#viwivzsmv#stivexmsr#erh#{exiv#gsrwyqtxmsr1#Xli#l}hvspskmg#tivmshw#wipigxih#xs#

gsqtevi#xli#Glexxelssglii0xs0Wyqexve#jps{#viegl#glerki#sziv#xmqi#erh#qmklx#rsx#fi#vitviwirxexmzi#sj#xli#

weqi#l}hvspskmg#gsrhmxmsrw1#Xli#4=;;]4==3#tivmsh#leh#er#efyrhergi#sj#lmkl#jps{#tivmshw#xlex#evi#rsx#iuyepp}#

vijpigxih#mr#xli#5335]5348#tivmsh1#Xlivijsvi/#xli#glerki#mr#viegl#kemr#gsyph#fi#qsvi#vijpigxmzi#sj#xli#

l}hvspskmg#gsrhmxmsrw#xler#sj#e#glerki#mr#glerrip#gsrhmxmsr1#

# #

ACF263

ACF EIS for Master Water Control Manual Updates C-1318



Col. Jon J. Chytka
Water Supply Providers Comments on Draft ACF Manual
Page 37

expected pattern, but the Blountstown gage (the red line) does not. Rather, cumulative flows at
Blountstown oscillate between negative and positive values, hovering around zero since 2005. If
believed, this would suggest there was no inflow to the Blountstown reach for several years on
end, but this is almost certainly false.

The most plausible explanation for the erratic relationship between flows and gage height
in the Blountstown reach is that water is bypassing the Blountstown gage outside of the gaged
river channel. This might be caused by any number of conditions, including changes in river
channel morphology, breaches in natural levies, and/or the silting in of bypass channels. But
whatever the cause, it means that the Army cannot ensure that releases intended to provide a
certain flow will be contained within the navigable channel, or that the channel depth the Army
intends to provide will actually be present. This issue must be thoroughly investigated before any
decision to support navigation is made.

These problems are not limited to the areas around the Blountstown gage. Rather, reach
gains between the Chattahoochee and Sumatra gages—that is, the amount of water entering the
Apalachicola River from Florida below the Chattahoochee gage—have been declining steadily
over time.87 This is consistent with shoaling observed in the channel, especially in the absence of
channel maintenance, which gradually reduces the channel capacity and causes more and more
flow to leave the channel.

This problem is particularly acute in the range of flows the Army intends to provide for
navigation. For example, we have compared the period from 1977 to 1990 (when navigation and
channel maintenance were occurring and the earliest period for which we have data) to the
period from 2002 to 2015 (when channel maintenance was discontinued). As can be seen in
Figure 8, the average reach gain between Chattahoochee and Sumatra was 9,300 cfs during the
period from 1977 to 1990. During the current period, this had been reduced to less than 5,300
cfs—a decrease of about 4,400 cfs.

87 HydroLogics Technical Analysis at 32 to 34.
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Figure 8. Chattahoochee to Sumatra Reach Gains:
1977-1990 vs. 2002-2015

All of the Army’s navigation modeling assumes that historical flow patterns will be
representative of future flow patterns. This is obviously a flawed assumption for these
downstream reaches, where clear trends suggest that future inflows will be far lower than those
experienced previously.

At a minimum, the gage data show that far more water may need to be released to support a
7-foot channel than the Draft EIS anticipates. At worst, the data show structural problems that
must be fixed before navigation can be supported. Any attempt to support navigation through
reservoir releases alone, without first addressing these problems, could result in the Army
releasing huge volumes of water to maintain a channel that will never fill. The situation will get
worse over time as the channel continues to deteriorate.

4.2 The Proposed Navigation Plan Will Inflict Serious Harm For Negligible Benefit.

Channel issues aside, the proposed navigation operations would cause severe impacts to
upstream uses to achieve a negligible benefit.
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The Proposed Navigation Plan Will Produce Negligible Benefits.a.

Based on the attached study by Industrial Economics, the maximum potential benefit of a
reliable 9-foot channel would be about $10 million per year.88 This is the maximum potential
benefit of a navigation channel two feet deeper and far more reliable than is currently being
proposed. There is no reason to believe the proposed plan will produce benefits anywhere near
this large. But even the maximum potential benefit is far smaller than the impact to other project
purposes.

The Draft EIS vastly overstates the degree to which the proposed plan will improve
conditions for navigation. The Draft EIS states that the Army evaluated “[s]ystem performance
of each water management alternative in providing for navigation” based on two criteria: (1)
“Percent of time a 9-foot channel would be available (January-May) in the Apalachicola River
based on exceeding a flow of 20,050 cfs at Blountstown,” and (2) “Percent of time a 7-foot
channel would be available (January-May) in the Apalachicola River based on exceeding a flow
of 16,200 cfs at Blountstown.”89 The Army then calculated that its preferred alternative would
provide a 7-foot and 9-foot channel on 42.5% and 2.7% of days, respectively,90 and that it would
more than double the availability of a 7-foot channel.91 The Draft EIS also states the Proposed
Action Alternative “would meet the 90-percent standard in 54 of 73 years compared 36 of 73
years for the [No Action Alternative], an improvement of 50 percent.”92

As detailed in the attached memorandum by HydroLogics, Inc., it appears the numbers
reported in the Draft EIS are wrong and substantially overstated.93 The correct values, which
have been tabulated directly from outputs from the Army’s ResSim model, are presented in
below in Table 4.

88 Brent Boehlert and Robert Unsworth, Industrial Economics, Inc., Assessment of the Potential
Benefits and Costs of Changes to River Flows to Improve Navigation Conditions in the ACF
River Basin at 1 (Jan. 28, 2016) (Exhibit 28).
89 Draft EIS at 4-67.
90 Draft EIS at 5-23.
91 Draft EIS at 6-196 to 6-197.
92 Draft EIS at 6-85.
93 HydroLogics Technical Analysis at 36-38.
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Table 4. Navigation Benefits Claimed in Draft EIS Compared to Actual
Values from Army ResSim Model

Given the limited economic benefit of even a 9-foot channel in the Apalachicola River,
these very slight improvements achieved by the Proposed Action Alternative cannot possibly
justify the impacts to Lake Lanier and West Point.

The Proposed Navigation Plan Will Have Severe Impacts on Other Purposes.b.

As shown below, the navigation plan in the Proposed Action Alternative will cause
reservoirs to be significantly lower during droughts and nearly double the frequency of drought
operations. The Army’s own ResSim model confirms that navigation releases would be made
during the most severe droughts in history, with predictable results. In 2007-2008, for example,
as depicted in Figure 9 below, the ResSim model shows a 4.1-foot impact to Lake Lanier. West
Point Lake would also be lowered by 1.7 feet. The impact under 2011 conditions would be even
more pronounced system-wide, reducing Lake Lanier by 3.6 feet and West Point by 5.1 feet
(Figure 10). The proposed navigation plan would almost double the number of times the drought
operations are triggered—from 13 to 22—compared to operations when navigation support is
removed.
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Figure 9. Impacts of Navigation Releases on Lake Lanier

Figure 10. Impacts of Navigation Releases on West Point
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Impacts Caused by Navigation Releases Are Far More Extreme Than Those Causedc.
by Meeting Georgia’s Projected 2050 Water Demand.

The analysis above shows that impacts attributable to the proposed navigation plan are far
larger, and the benefits far smaller, than the impact of granting Georgia’s entire water supply
request. To show this, compare with “with and without” water supply scenarios with the “with
and without” navigation scenarios. These show the impact of meeting Georgia’s entire water
supply demand to be trivial compared to the impact of the proposed navigation plan.

The Army’s own ResSim model shows the lowest reservoir elevations in Lake Lanier are
caused, not by the increased water supply withdrawals when Georgia’s projected 2050 demand is
met, but by navigation releases. If the navigation releases were discontinued during the 2007
drought, but Georgia’s entire demand was met, Lake Lanier would remain 3.3 feet higher than
the historical minimum of 1050.5 feet. The system would also enter Emergency Drought
Operations less often without navigation, even under the 2050 demand scenario.

4.3 The Proposed Navigation Plan is Too Vague.

The Army may respond to our analysis by stating that it does not intend to operate in the
manner shown by its own models. The manual does suggest the Army intends to retain discretion
to curtail navigation releases and thus to mitigate the worst impacts shown above. If that is the
Army’s intent, however, the language of the Master Manual must be tightened to be absolutely
clear.

Clear rules are needed to avoid disputes. Indeed, the State of Alabama in the past has cited
discretionary provisions of the Alabama-Coosa-Tallapoosa Water Control Manual to insist that
any releases that could be made had to be made.94 It even sued when the Army invoked the
discretion expressly retained in the manual to curtail releases to preserve storage during an
extraordinary drought.95 This controversy could have been avoided if the manual had been more
clear. To avoid making this mistake again, the Army should tighten the navigation plan before
adopting it to provide clear guidance about the circumstances in which navigation releases will
be made.

94 See, e.g., Letter from Governor Bob Riley, Alabama, to Secretary Pete Geren, Department of
the Army (July 16, 2007) (Exhibit 29). In this letter, Alabama asserted that the releases from
Allatoona Lake were less than the minimum release required by the operative manual. In reality,
as Georgia Governor Perdue noted in response, the manual in effect at that time established a
maximum release, not a minimum as Governor Riley claimed. It also expressly emphasized the
need for flexibility to curtail releases during abnormal drought periods. See Letter from Governor
Sonny Perdue, Georgia, to Secretary Pete Geren, Department of the Army (July 19, 2007)
(Exhibit 30).
95 See, e.g., State of Alabama’s Sixth Amended and Supplemented Complaint, Doc. 598, Civil
Action 90-1331 ¶ 66 (N.D. Ala., filed Oct. 16, 2007) (Exhibit 31).
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Clear rules are also needed to evaluate the proposed plan and to ensure discretionary
decisions do not result in releases being made that cause tremendous damage to achieve trivial
benefits. If the Army does not intend to make the releases under the conditions shown in the
ResSim model, the model needs to be corrected to enable a reliable comparison of benefits and
costs. Otherwise it will not be possible to determine the extent to which other purposes can be
supported during those periods when the model currently incorrectly shows that reservoir storage
will be depleted by navigation releases.

4.4 A More Specific Navigation Plan Should Be Developed with Stakeholder Input.

If the purpose of the proposed navigation plan is really to benefit navigation, a better plan
can and should be developed. As described below, equivalent or superior navigation benefits can
be achieved at a much lower cost to system storage by thinking more carefully about the specific
features of a navigation plan that would make it most useful.

To be clear, we are not suggesting that this plan be adopted. There is no point in even
discussing a plan until the channel is fixed, and we have keyed the alternative navigation plan to
the Blountstown gage solely to allow comparisons with the Army’s proposed plan. When and if
the determination is made to maintain the channel and restore this purpose, however, we suggest
this as a starting point that can be refined based on stakeholder feedback.

The key to the demonstration plan is to emphasize reliability and notice. A navigation
channel is most useful if it is reliable. Therefore a better metric for evaluating navigation benefits
would be the number of days that a 7-foot channel can be reasonably guaranteed with sufficient
advance notice to ensure barge traffic can actually use it.

Like the preferred alternative, the demonstration plan would provide a 7-foot navigation
channel from January 1 through May 31, but would improve on the Army’s proposal by using
standard forecasting tools (the Palmer Drought Index and antecedent flows) to determine when a
two-week navigation season can be supported. The Army would then provide notice to
navigation interests at least 30-days in advance of each such period, thus allowing barge
companies to prepare and position assets to capitalize on the navigation release. For example, the
Army would evaluate system conditions on December 1 to determine whether a two-week
navigation window could be guaranteed commencing January 1. The Army would repeat this
process every two weeks, committing to as many subsequent navigation windows as basin
conditions allow. Further details about this demonstration plan are provided in the attached
memorandum from HydroLogics, Inc.96

96 See HydroLogics Technical Analysis at 42 to 50.
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Compared to the Army’s proposal, this alternative navigation plan would provide
navigation benefits that “are essentially equivalent with regard to predictability and reliability.”97

A 7-foot channel would be available under the alternative plan approximately 80% of the time,
compared to approximately 85% of the time under the Army’s Proposal. But, unlike the Army’s
proposal, these windows would be guaranteed 30-days in advance, making them much more
valuable. Barges are far more likely to utilize a channel if it is guaranteed 30-days in advance
because this will give them time to put assets in place; and they will also be more inclined to use
it if it is guaranteed to be available for at least two weeks, eliminating the risk that their assets
will get stuck up river if conditions change, as might happen under the proposed plan.

These substantial benefits to navigation could be achieved at much less cost to system
storage. Under the alternative navigation demonstration, Lake Lanier would be 4.1 feet higher
than the Army’s proposal under 2008 drought conditions98, and 3.6 feet higher than the Army’s
proposal under 2011 drought conditions.99 West Point and Walter F. George would be
significantly higher as well.100 And the system would go into drought operations substantially
less often than under the Army’s proposal—22 times under the Army’s proposal compared to 13
times under the alternative navigation plan.101 In short, the entire system would benefit.

5. The Army Should Use Its Authority to Develop Rules Based on Realistic Water Supply
Assumptions.

As discussed above, the Army has failed either to evaluate or to justify its proposal to
decline to meet demonstrated water supply needs from Lake Lanier. And the Army has proposed
a navigation rule that would impose exorbitant demands on system storage while providing little
if any real benefit. Given this, it is clear the Army must revisit the operating rules it has
proposed. When it does, the Army should consider the following.

5.1 The Army Must Consider the Relative Benefits of Water Supply.

The Army’s method for selecting its Proposed Action Alternative fails to account for the
relative economic, social, and environmental benefits of providing the full amount of water
supply from Lake Lanier compared to other objectives. When these comparisons are made — as

97 Memorandum from Jena Gilman, COWI Marine North America, ACF Water Control Manual
(Jan. 25, 2016) (Exhibit 32).
98 HydroLogics Technical Analysis, Figure 32.
99 HydroLogics Technical Analysis, Figure 33.
100 HydroLogics Technical Analysis, Figure 34 and Figure 35, respectively.
101 HydroLogics Technical Analysis at 45-50. Note that this difference in the frequency of
drought operations is identical to scenarios when navigation is not supported, because the
alternative navigation demonstration avoids navigation releases during the critical droughts.
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they must be — no rational plan could decline to meet demonstrated water supply needs from
Lake Lanier.

For example, the Army sites hydropower and recreation impacts as a reason for rejecting
Alternative 7F, which would have provided 297 mgd for water supply from Lake Lanier. The
impacts of Alternative 7F (which would provide 297 mgd from Lake Lanier) compared to the
Proposed Action Alternative (which would provide only 185 mgd) are estimated at $3 million for
hydropower and $1.2 million for recreation. This equates to $4.25 million total, with over 95%
of the recreation impact at Lake Lanier.

The water supply benefits dwarf this amount. According to the Draft EIS, the avoided costs
of constructing the 112 mgd of storage that would have been required to provide the 297 mgd
Alternative 7F would have provided exceed $960 million, or about 226 times the stated annual
hydropower and recreation impacts. The Army never compares these relative benefits, however,
because it never weighs the benefits of providing water supply against the impacts to
hydropower and other objectives.

5.2 The Army Should Develop Operating Plans Based on Realistic Water Supply
Assumptions.

In selecting its water management alternative, the Army conducted all modeling and
analysis assuming that only 20 mgd of water would be withdrawn from Lake Lanier for water
supply.102 It did so based on the assertion that only 20 mgd of withdrawal is currently authorized.
As the Draft EIS acknowledges elsewhere, however, this in no way reflects the reality of water
supply withdrawals today. In other words, the Army has based its decision to select one water
management alternative over another on modeling that is wholly divorced from reality.

The Army should correct this error and account for future water supply as it finalizes its
operating rules for the ACF Basin. Simply put, it makes no sense to develop an operating rule
assuming only 20 mgd of withdrawal when the future water supply need is 242 mgd. Any
changes to water supply levels can and should be evaluated in selecting the level of water supply
storage the Army intends to provide (including an evaluation of the economic, social, and
environmental impacts of any reduction in water supply withdrawals from current levels).

5.3 The Proposed Operating Rule Is Highly Sensitive to Small Changes in System Condition.

The operating rules the Army has proposed in Alternative 7 are “brittle” in the sense that
small changes in basin conditions can produce major changes in system storage. The navigation
switch is just one example. In many cases the end result is counter-intuitive, as rules designed to
save water may have the opposite effect. For example, a rule that saves water might push system

102 Draft EIS at 4-41 (describing the “current water supply operations” as including “20 mgd
water withdrawals from Lake Lanier relocation contracts (50 percent return rate)” and “[r]eleases
from Buford Dam to support current withdrawals (277 mgd) (82 percent return rate)”).
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storage over the threshold that triggers a navigation season, resulting in much more storage being
lost to navigation releases than is saved overall. Small changes in the assumptions used to run the
model can have similar effects.

Given this, the Army must carefully examine instances where large differences between
modeled alternatives occur to understand why the effects of the alternatives are different. In
many instances, these differences may be due to identifiable instances where thresholds in the
Army’s proposed rule have been crossed by a very small amount, and not material differences in
the health of the system. Where that occurs, the differences in projected effects suggest that the
Army should refine its rule rather than using the results to make substantive decisions.

6. Errors in the Water Quality Analysis and Storage Computations Must be Corrected.

6.1 The Water Quality Model Uses Incorrect Assumptions that Overstate Potential Impacts.

The Draft EIS erroneously states that some water supply scenarios (including the Proposed
Action Alternative) would cause “significantly adverse” water quality impacts to the
Chattahoochee River in the reach above West Point Lake. This erroneous conclusion is based in
part on a misunderstanding of the applicable state water quality standard and in part on flaws in
the model input that significantly overstate future pollutant loadings. Because the water quality
impacts were not decisive in selecting the preferred alternative, it might not be necessary to
correct these modeling errors for that purpose, but the Final EIS should disclose that the
projected impacts are over-stated.

The model overstates water quality impacts because it used historical pollutant loadings
to project future water quality impacts. Projected future loadings should have been used. This is
not just a theoretical point: based on an initiative by Georgia EPD to address assimilative
capacity issues in this reach, existing pollutant loadings are already much less than those used to
calibrate the model. Most dischargers in this area are already subject to a new, more stringent
regime called the “Metro Chattahoochee Limits,” which are set forth in Table 5 below. It is
Georgia EPD’s policy to include these effluent limits in NPDES permits for any new or
expanded discharge within the metro area.
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Table 5. Metro Chattahoochee Effluent Limits

Parameter
Location of Discharge

Mainstem Tributary

Total Phosphorus 0.3 mg/l 0.18 mg/l

CBOD5 2.9 mg/l 2.9 mg/l

Ammonia 0.5 mg/l 0.5 mg/l

Organic Nitrogen103 1.5 mg/l 1.5 mg/l

Dissolved Oxygen (DO) 7.0 mg/l 7.0 mg/l

Furthermore, actual loadings are always much less than the permitted maximums—
wastewater plants rarely operate at the maximum permitted effluent limit because the
consequences of exceeding a limit are extremely severe. Although beyond the scope of this
letter, it appears that the data used to calibrate the model in the Draft EIS could be used to
establish a relationship between actual discharges and the maximum permitted limits.

Relatedly, many of the permits issued to metro-area dischargers include seasonal limits that
were not used in the current model. These seasonal variations do make a difference, and
therefore need to be included in the model.

Finally, even if the over-stated results could be taken at face value, the waterbody would
still support its designated use under all scenarios. The statement to the contrary in the Draft EIS
is based on a misinterpretation of the Georgia water quality standard for total phosphorus. The
standard for “total phosphorus” entering West Point Lake is 1.4 million pounds per year, but a
five-year rolling average is used to determine if the designated use is supported.104 Even with
substantially overstated loadings, the model predicts the 1.4 million pound threshold would be
exceeded by a few thousand pounds in one year. The five-year average would always be
substantially less than 1.4 million pounds.

103 Though not in NPDES Permits, it was determined that highly treated wastewater can
expect an organic nitrogen concentration less than 1.5 mg/l in the discharge.
104 See Georgia’s 2014 305(b)/303(d) Listing Assessment Methodology, page 10, available at
https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/303d_Listing_Methodo
logy_Y2014.pdf.
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6.2 The Draft EIS Uses Outdated Area-Capacity Curves for Lake Lanier.

Throughout the Draft EIS and Water Control Manual, the Army reports storage volumes
for Lake Lanier that are based on area-capacity curves created in 1959.105 These same area-
capacity curves and storage volumes are also used in all of the Army’s ResSim modeling.106

Yet, as discussed above, the Draft EIS also explains that the Army conducted a
sedimentation survey of Lake Lanier in 2011, which showed a minor reduction in storage at Lake
Lanier.107 Based on the results of that survey, the revised conservation storage at Lake Lanier is
1,074,600 acre-feet at elevation 1071, while total useable storage is now estimated at 1,673,400
acre-feet.108 The Army used these revised estimates in calculating the critical yield of Lake
Lanier.109

While the difference in storage volumes is small and unlikely to materially affect the
results, it is not appropriate to use different volumes of storage in Lake Lanier for different
purposes. Rather, the Army’s storage calculations for its reallocation study and its analysis of
impacts from changed operations and water supply alternatives should be corrected to use a
single storage volume for Lake Lanier. This should reflect the best available information about
the usable storage in the project, so that the Army’s modeling can most closely mirror operations
as they will occur in reality.

105 E.g., Draft EIS at 2-28 (“Lake Lanier has a storage capacity (at the top of the conservation
pool elevation 1,071 ft) of 1,955,200 ac-ft. Of that, 1,087,600 ac-ft is conservation storage and
867,600 ac-ft is inactive storage (Figure 2.1-21).”); Draft EIS, Vol. 2 Appx. B at 6 (same); Draft
EIS, Vol. 2 Appx B (Buford Water Control Plan) at Plate 2-5 (explaining that the area-capacity
curves and storage volumes in water control manual are taken from “the December 1959 Buford
water control”).
106 E.g., Draft EIS, Vol. 3 Appx. E (HEC ResSim Modeling Report) at 6 (“Lake Lanier (Buford)
is a large federal reservoir with 1,087,600 AF of active storage, or about 65% of the total active
storage in the ACF basin.”).
107 Draft EIS, Vol. 3 Appx. F at 9 & Figure E-1 (showing a 0.32% reduction in conservation
storage and a 0.11% reduction in flood storage, stating: “Existing area capacity curves as shown
in the current water control manuals were used for all reservoirs but Lake Sidney Lanier. In
2011, a Sedimentation and Erosion Analysis for Lake Sidney Lanier was completed and new
area capacity curves were recommended. This new curve was used in the critical yield analysis
model.”).
108 Draft EIS, Vol. 3 Appx. F at B-13. At elevation 1070, the revised conservation storage of
Lake Lanier is 1,036,500 acre-feet. Id.
109 Draft EIS, Vol. 3 Appx. F at 9.
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6.3 The Army Should Release Its Analyses of Modeling Outputs.

The Draft EIS includes numerous performance measures used by the Army to evaluate
various alternatives in the Draft EIS, including metrics such as recreation impacts, hydropower
generation, and the availability of a navigable channel in the Apalachicola River measured at the
Blountstown gage. Each of these metrics is calculated by “post-processing” the ResSim model
outputs—that is, by taking the simulated flows and analyzing them separately to calculate the
desired performance metrics.

We have tried to replicate the Army’s calculation of the various performance metrics using
the output from the ResSim model the Army provided. For many performance metrics, however,
we have been unable to replicate the Army’s results reported in the Draft EIS. Indeed, as is
discussed elsewhere, the performance measures calculated by our experts using the Army’s own
model output differ dramatically from the results the Army reports.110

Unfortunately, the Army has not released the post-processing spreadsheets it used to
calculate the various performance measures it reported in the Draft EIS. As a result, we cannot
determine why the Army’s reported results diverge from our own, when the measures should be
identical and relatively simple to replicate.

Given these significant differences we have observed and the very real possibility that the
Army’s methods are flawed, the Army should make its post-processing analyses immediately
available and provide an opportunity for stakeholders to comment on the Army’s methods and
results. The performance metrics used by the Army lie at the heart of its environmental impacts
analysis and its evaluation of alternatives. It is critical that the Army’s results be fully vetted and
confirmed through an open and transparent process.

7. Reasonable Alternatives Should Be Considered Before the Draft Is Finalized.

Notwithstanding its legal duty to consider all reasonable alternatives to the proposed action,
the Army has excluded certain alternatives for reasons that do not bear scrutiny. These
alternatives should be considered and incorporated into the final version of the plan.

7.1 The Army Has Underestimated Its Authority to Consider Alternatives.

History—and the United States Court of Appeals for Eleventh Circuit—teach that the
Army has more authority than it is wont to claim when confronted with difficult decisions. The
scope of the Corps’ authority must be accurately determined, and all reasonable alternatives
within the Corps’ authority must be considered. Otherwise, the Army cannot possibly meet the
stated “purpose and need,” which is to “determine how federal projects in the ACF Basin should

110 See, e.g., infra Section 4.1; HydroLogics Technical Analysis at 25.
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be operated for their authorized purposes, in light of current conditions and applicable law, and
to implement those operations through updated water control plans and manuals.”111

In view of the applicable law, the alternatives rejected in the Draft EIS like raising the
conservation pool at Lake Lanier are actually well within the Army’s existing authority.
Numerous examples exist in which modifications of a similar scale have been approved by
courts when challenged. In a case that is binding precedent in the Eleventh Circuit, for example,
United States v. 2,606.84 Acres of Land in Tarrant County, Texas, the Fifth Circuit reversed a
trial court for holding the Army lacked authority to modify a water project.112 The controversy
arose from an eminent domain proceeding in which the trial court held a taking to be invalid
because “the dam as built differed significantly” from the project documents approved by
Congress.113 The Fifth Circuit reversed, explaining that “[t]he source of the trial court’s
misconception is found in the finality and binding effect which it gave [the project
documents].”114 The court noted the project documents “were never intended to be the final plans
for the…project.”115 The Fifth Circuit further noted that the report of the Chief of Engineers,
which Congress approved, recommended the project be constructed “generally in accordance”
with the plans contained in the report, “as modified herein, and with such future modifications
thereof as in the discretion of the Secretary of War and the Chief of Engineers may be
advisable.”116 The project documents for Buford Dam contain precisely the same language.117

Therefore the Army possesses similar discretion to modify project operations at Lake Lanier to
achieve its water supply purpose.

A subsequent decision of the Fifth Circuit interpreted United States v. 2,606.84 Acres of
Land to mean the Army can modify a project approved by Congress “unless this action is so
foreign to the original purpose as to be arbitrary and capricious.”118 As the Fifth Circuit stated,
“[i]t imparts both stupidity and impracticality to Congress to conclude that the statute impliedly
forbids any change in a project once approved, and thus prevents the agency official . . . from
accommodating newly discovered facts, or from adjusting for changes in physical or legal

111 Draft EIS at ES-4.
112 432 F.2d 1286 (5th Cir. 1970).
113 Id. at 1292.
114 Id.
115 Id.
116 Id.
117 See Letter from Lt. Gen. Wheeler, Chief of Engineers, to the Secretary of War (May 13,
1946), reprinted in in H.R. Doc. No. 80-300 (1947) (“House Doc. 300”) at 7.
118 See Creppel v. U.S. Army Corps of Engineers, 670 F.2d 564, 572 (5th Cir. 1982).
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conditions.”119 The only caveat noted by the Fifth Circuit in Creppel is that any change must
“serve the original purpose of the project.”120

In short, the alternatives discussed below should be considered and accepted or rejected
on their merits—not because of any claimed lack of authority.

7.2 Top of Conservation Storage at Lake Lanier Should Be Raised.

Stakeholders throughout the basin have urged the Army to revise the rule curve at Lake
Lanier, increasing the top of conservation storage by 2 feet. This would provide additional
storage that could be used to benefit multiple purposes, including recreation, hydropower, water
supply, and even downstream flow augmentation during drought.121 The Army refused to even
consider this alternative, however, asserting that it lacked authority to do so.

As explained elsewhere, the Army has underestimated its authority to modify project
operations to meet changing needs within the basin. And the Army has failed to consider
operational revisions that it could make to limit flood control impacts from increasing
conservation storage at its reservoirs. This option, like the revisions to the West Point rule curve,
can and should be evaluated and implemented in the final manual.

7.3 The Winter Drawdown at West Point Lake Should Be Reduced.

The Army refused to consider reducing the winter drawdown at West Point on grounds that
the alternative “is not consistent with the screening criteria that any alternative considered by
USACE should not increase flood risk above the current level,” stating: “It is not the purpose of
this EIS to investigate the feasibility of eliminating or reducing the level of flood protection
afforded downstream communities by West Point Lake.”122

The premise of the Army’s decision to exclude this alternative is doubly flawed. As to the
first point, work performed for the State of Georgia demonstrates that project operations can be
adjusted so the winter drawdown can be reduced without increasing flood risk above current
levels. As to the second, the very purpose of updating the water control plans and manual is “to
determine how the federal projects in the ACF Basin should be operated for their authorized
purposes, in light of current conditions and applicable law.”123 Determining how to operate West
Point—and how to maximize the conservation storage available while providing flood protection

119 Id. at 572-73.
120 Id. at 573.
121 HydroLogics Technical Analysis at 51.
122 Draft EIS at 4-7.
123 Draft EIS at 1-3.
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below the project—is entirely consistent with this objective. As such, there is no basis to exclude
this alternative from consideration.

The Winter Draw-Down Can be Reduced Without Increasing Flood Risk Abovea.
Current Levels.

Work performed for Georgia EPD has shown that existing flood storage in West Point can
be operated more effectively, allowing the Army to provide equivalent flood protection with less
available flood storage.124 This is achieved by incorporating readily available forecasts to adjust
releases from the reservoir in advance of flood events. This allows the Army to anticipate
inflows to the project and to release water accordingly, thereby preserving available flood
storage to store flood waters when they enter the project.

Figure 11 below shows the modeled flood peaks at West Point compared to actual reservoir
levels during the 2009 flood event. As can be seen, the projected flood peak is reduced in the
“IFR” (or “inflow following rule”) run compared to both the Army’s historical operations and its
modeled operations under the Revised Interim Operating Plan. This demonstrates that the flood
protection provided by a given volume of flood storage can be improved with better operating
rules. It follows that the winter drawdown could be reduced—thus, reducing the quantity of flood
storage available—without necessarily increasing flood risks, as the Army assumed in refusing
to consider this alternative.

Figure 11. Potential Reductions in Flood Peak at West Point
from Operational Changes

124 See HydroLogics Technical Analysis at 51 to 52.
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Reducing the Winter Draw-Down Would Increase Conservation Storage and Improveb.
Basin Conditions with Appropriate Operating Rules.

Decreasing the West Point winter drawdown from 628 ft to 632.1 ft would provide an
additional 91,000 af of conservation storage in the project. This additional storage could be used
to provide benefits for the entire system, including higher lake levels, increased recreation
opportunities, more hydropower generation—especially during low-flow periods—and more
storage available for flow augmentation during drought.

Now is the time to consider this change. While the potential benefits are substantial, the
Army’s operational rules must be developed from the outset to take this storage into account.
Otherwise, the potential benefits of this additional storage will either be wasted or inequitably
distributed. In the case of the Proposed Action Alternative, for example, adding the extra
conservation storage to the Proposed Action Alternative as currently written would simply result
in the saved water being released to augment flows for only about two weeks in March 2007, for
the benefit of navigation.

Further, operations must be tuned to account for this storage to prevent counterintuitive and
adverse impacts. These can occur when preconceived rules formulated and tested with one set of
assumptions (e.g., the amount of usable conservation storage) are implemented under different
conditions. Especially when the Army revisits certain operational decision-points only once per
month, thresholds can be crossed (or not crossed, as is the case with drought operations) at
critical periods, causing a suite of operational decisions to be made and potential adverse impacts
to result.

8. Many Parts of the Manual Are Very Good.

Although the Water Supply Providers disagree with many aspects of the Army’s proposal,
as explained above, there are also many positives in proposed plan and the Army’s technical
analysis.

8.1 The Proposed Operations Correctly Recognize the Army Cannot Drought-Proof the ACF
Basin Using Lake Lanier Storage.

The Water Supply Providers support the Army’s decision to continue aspects of the current
operations, such as expanded opportunities for reservoir refill and storage and more conservative
drought operations, that are intended to avoid the catastrophic effects experienced under earlier
versions of the Army’s operating rules. We all recall the devastating effects of the Army’s
original Interim Operations Plan, watching as the Army drained Lake Lanier in a futile attempt to
drought-proof the entire basin.125 This not only placed metropolitan Atlanta’s principal source of

125 Atlanta Regional Commission, Request for Immediate Alterations to Interim Operations Plan
Releases (Oct. 25, 2007); Atlanta Regional Commission, Modifications to the Interim Operations
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water supply in jeopardy, and resulted in tremendous economic harm to North Georgia, but also
wasted critical reservoir storage that could have been used to support all of the various project
purposes through an extended, multi-year drought.

This is not to say that system operations could not be improved. They could. The changes
to West Point and Lake Lanier rule curves, flood control operations at West Point, and the
alternative navigation operations proposed above are examples of improvements that could be
made. We also believe further improvements could be made if the Army were willing to evaluate
more flexible, forecast-based operations. Nevertheless, the drought operations included in the
Proposed Action Alternative protect the system from the worst effects of extraordinary drought
conditions, while meeting critical water supply needs and providing flows downstream that are
both reasonable and, in many cases, more than nature would have otherwise provided.

8.2 The Army Appropriately Considered Drainage Area and Refill Capacity to Revise the
Action Zones.

We support the Army’s proposal to redefine the reservoir action zones based on each
reservoir’s drainage area. The Water Supply Providers have long explained that the current
action zones disproportionately impact Lake Lanier and fail to recognize its unique character as a
large headwaters reservoir with just 5.6% of the ACF Basin’s drainage area. This is clear from
Figure 12 below which shows recreation impacts under the current action zones (RIOP, 2011
demands).126 As can be seen, the current action zones subject Lake Lanier to Level 2 or 3
recreation impact (below Recreation Impact Level, RIL) substantially more than either West
Point or Walter F. George.

and Exceptional Drought Operations Plans (April 14, 2008); Atlanta Regional Commission,
Proposed Modifications to Interim Operations Plan for ACF Reservoirs (May 29, 2008).
126 See HydroLogics Technical Analysis at 52 to 54.
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Figure 12. Disproportionate Recreation Impacts
Under Current Action Zones

Further, the Army’s current action zones failed to acknowledge real differences between
the federal reservoirs, namely Lake Lanier’s comparatively limited refill capacity relative to the
lower reservoirs due to its large storage volume and small drainage area. This is clear from the
2007 drought, when the lower projects recovered almost immediately due to a rain event and
their large drainage areas while Lake Lanier languished at low levels and entered the second year
of the drought at very low levels.
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Figure 13. Refill Response of Federal Reservoirs During 2007 Drought

Lower lake levels in Lanier are not just a problem for Lanier-based interests. Because West
Point and Walter F. George refill every year, the volume of storage in Lake Lanier alone
determines the storage available for the second and subsequent years of a drought. The revisions
to the action zones included in the Proposed Action Alternative more equitably distribute lake
level impacts between the projects and preserve composite storage during multi-year drought to
the benefit of all interests.

8.3 The Seasonal Flow Target at Peachtree Creek Conserves System Storage.

To conserve system storage, the Army has proposed to vary the flow target at Peachtree
Creek seasonally, providing 750 cfs during the warmer months and 650 cfs during the cooler
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months when water quality considerations are not an issue. This is possible, of course, because of
the increasingly stringent discharge limits imposed by the State of Georgia and the outstanding
work done by metropolitan Atlanta dischargers, who return water to the Chattahoochee River.

Although the Army has proposed to reduce the flow at Peachtree Creek to some extent, it
has suggested that 650 cfs is an absolute minimum established by the Congressional
authorization. While the Army is not suggesting a lower target to evaluate, this suggestion that
650 is an absolute minimum is plainly wrong, given that the 1958 Reservoir Regulation Manual
established a target of 600 cfs127—not 650—and the Chief of Engineers also described the goal
as being to provide flows at Atlanta of “about 600” cfs.128

More generally, the clear purpose of the minimum flow—as understood by Congress—
was to release enough water to meet projected water supply and water quality needs, as
calculated by General Newman.129 That the release was never intended to be fixed, and never
viewed as being fixed, is shown by the Army’s decision to commission additional post-
authorization studies by the Public Health Department to determine how much was really
needed.130 The Army should take the same approach today: instead of adhering to estimates
produced in 1946 as if they were legally binding, the Army should make today’s decision about
how to operate in the future by considering the best available estimate of the minimum flow that
is actually needed to meet water supply, water quality and other needs.

As discussed elsewhere, the Water Supply Providers strongly support measures to conserve
system storage. This is especially true when storage can be preserved in Lake Lanier (the furthest
upstream reservoir) without materially affecting downstream flows. Past modeling by Georgia
EPD during the 2007 drought showed that the Peachtree Creek flow target can be reduced
seasonally without impacting water quality, and the Army has implemented a seasonal reduction
to conserve storage during prior droughts without adverse water quality impacts. That being so,
we strongly support a balanced, seasonally variable flow target at Peachtree Creek set in
consultation with Georgia EPD as a measure to preserve storage in Lake Lanier for uses up and
down the basin during drought.

127 Apalachicola River Basin Reservoir Regulation Manual, Appendix B: Buford Reservoir at B-
22 ¶ 47 (December 1959).
128 See Letter from Chief of Engineers, Lt. General Wheeler, to Chairman Nelson Smith, Federal
Power Commission (Feb. 6, 1947), House Doc. 300 at ix.
129 See Newman Report, House Doc. 300 at 34 ¶ 79-80.
130 See Definite Project Report on Buford Dam, Chattahoochee River, Georgia, at I-22 (Dec. 1,
1949) (reprinting U.S. Public Health Service, Environmental Health Center, Flow Requirements
for Pollution Abatement Below Atlanta, Georgia (Feb. 1949).
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8.4 Entering Drought Operations in Zone 3 Conserves Storage and Increases Operational
Flexibility During Drought.

The PAA also changes the threshold at which drought contingency operations begin from
Composite Storage Zone 4 to Composite Storage Zone 3. This change allows the Army to
respond to drought conditions sooner, before the system reaches critical levels. The additional
storage reserve early in a drought, especially in Lake Lanier, which does not refill during multi-
year droughts, provides critical provisions during severe drought. Such reserves become all the
more essential when accounting for possible future hydrologic conditions that may be different
from those experienced in the hydrologic record.

Entering drought contingency operations sooner does not necessarily mean that flows will
be lower over the long term. Additional savings early in a drought can cause the system to
recover sooner, allowing flows to return to normal levels earlier. Flow frequency curves for the
PAA and the PAA with drought operations triggered in Zone 4 are shown in Figure 14. Over the
full period of record (1939-2011) there is no difference in the flows. Similarly, there is no
appreciable difference in the timing of flows under droughts (Figure 15, Figure 16, showing
flows at the Chattahoochee gage when drought operations are commenced in Zone 3).

Figure 14. Chattahoochee Gage Flows:
Army PAA vs. Zone 4 Drought Contingency Operations
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Figure 15. Chattahoochee Gage Flows — 2007 Drought:
Army PAA vs. Zone 4 Drought Contingency Operations

Figure 16. Chattahoochee Gage Flows — 2008 Drought:
Army PAA vs. Zone 4 Drought Contingency Operations

AF

Col. Jon J. Chytka
Water Supply Providers Comments on Draft ACF Manual
Page 60

This analysis also demonstrates that using drought operations, either the amount of time in
drought operations or number of times triggered, as is done in Chapter 6 (see Table 6.1-11) can
be misleading and is certainly not a good surrogate for flows. For the two scenarios shown
above—the PAA and the PAA with drought operations triggered in Zone 4—the flows are not
significantly different but the drought operations measures are: the PAA is in drought operations
18% of the time, compared to 10% for the PAA with Zone 4 trigger; drought operations are
triggered 22 times in the PAA, compared to 8 times in the PAA with Zone 4 trigger.

9. Conclusion

In closing, water supply is the highest and best use of storage at Lake Lanier. Given the
revised 2050 demand and return projections, the long-term water supply needs of the
metropolitan Atlanta region can be met without causing any material impacts downstream in
Florida and without any environmental effects that the Army has not already deemed acceptable
in the Draft EIS. Furthermore, meeting this demonstrated water supply need will avoid the
substantial economic and environmental costs that would necessarily result from developing
alternative supplies. In short, meeting the long-term water supply needs in metropolitan Atlanta
is the only reasonable and rational choice.

We appreciate your attention to these comments, as well as the Army’s effort in developing
the Draft Water Control Manual and Draft EIS. We look forward to working with the Army to
bring the long-overdue process of updating the Army’s operations to address water supply and
other needs to a close.

Please do not hesitate to contact me if you need any additional information.

Sincerely yours,

/s/ Lewis B. Jones

Lewis B. Jones

ACF263

ACF EIS for Master Water Control Manual Updates C-1338



1

From:  
Sent: Saturday, January 30, 2016 11:55 AM

To: ACF-WCM

Cc: lakeinfo@lakelanier.org

Subject: [EXTERNAL] Corps of Engineers' Water Control Manual ("WCM") comment

Dear Colonel Chytka,

As home owners on lake Lanier and members of the Lake Lanier Association we appreciate the Corps of Engineers'
efforts to maintain the high quality of this beautiful resource for all to enjoy. We know that there are great demands on
this lake from many sources both local and from neighboring states, and we hope that you will continue to preserve
keeping both the level and quality of the water at the highest standards.

Val Perry, president of the LLA, has sent a letter dated January 28, 2016, detailing the concerns of many about Lake
Lanier. The major points we hope that you will address that affect home owners, fishermen, and visitors alike are the
following:

1. Please consider revising the navigation plan to avoid a severe impact the proposed plan can have on Lanier's water
levels.
2. Incorporate rigorous drought prediction that will trigger changes in reservoir operations to preserve lake levels during
drought.
3. Manage the reservoirs to retain maximum storage levels in the reservoirs so that drought conditions will not have the
devastating impact that was experienced in December 2007.
4. Model and plan for raising Lake Lanier's full pool level to 1073.

Thank you for your dedicated service in the management of this unique lake.

Yours truly,

Lou and Lilli Meier
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From: Trammell, Bob

Sent: Friday, January 29, 2016 5:14 PM

To: ACF-WCM

Subject: [EXTERNAL] Comments on Apalachicola-Chattahoochee-Flint (ACF) River Basin water

control manual and draft Environmental Impact Statement (EIS)

Dear US Army Corps of Engineers,

Please accept this email and the comments therein as part of your review and edit process to the proposed ACF
River Basin Water Control Manual and Draft EIS.

First, I am honored and privileged to represent Troup County in the State House of Representatives in Georgia's
General Assembly. West Point Lake is critically important not only to Troup County, but to our entire region of
the State. I therefore join in the comments made in that certain Memorandum to the Army Corps of Engineers
dated January 28, 2016, by the Mayor James Thornton of LaGrange, Mayor Bill Stankiewicz of Hogansville,
Chairman Patrick Crews of the Troup County Board of Commissioners, Page Estes (President) of the
LaGrange-Troup County Chamber, and James Emery as Chairman of the West Point Lake Advisory Council.

I specifically ask the US Army Corps of Engineers to revise the proposed Water Control Manual and EIS as
follows:
1) prioritize original Congressionally authorized purposes ahead of all other stakeholder needs;
2) raise the winter pool rule curve of West Point Lake from 628 to 632.5;
3) adopt the same drought management standards for West Point Lake as set for Lake Lanier to balance the
water across the system;
4) review and incorporate the recommendations in the Sustainable Water Management Plan of the ACF
Stakeholders; and
5) mitigate the flood risk to the City of West Point and other downstream communities through the release of no
more than 50,000 cfs below West Point Dam and adapt to anticipated inflow.

Thank you for the opportunity to provide these comments. It is my sincere hope that the US Army Corps of
Engineers will give serious consideration to these comments and making revisions consistent with the
comments, particularly in light of the work and effort put in by all stakeholders to the Sustainable Water
Management Plan of the ACF Stakeholders.

Sincerely,

Bob Trammell
State Representative
House District 132
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-----Original Message-----
From: Sara McGinnes
Sent: Wednesday, February 03, 2016 10:46 AM
To: ACF-WCM <ACF-WCM@usace.army.mil>
Cc: riverkeeper@apalachicolariverkeeper.org
Subject: [EXTERNAL] ACF River System Environmental Impact Statement

Please consider my opinion and add them to the record as you draft the Environmental Impact Statement and give the
same weight to the Apalachicola River ecosystem as you do to other uses of this valuable resource.

The health and productivity of the Apalach are an important part of the economy and culture of the entire Gulf Coast.
We who value this irreplaceable resource are depending on you to manage the ACF river system to protect the
extraordinary richness and productivity of the river, bay and floodplain.

I would appreciate a response to my comments.

Sincerely,

Sara McGinnes
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U.S. Army Corps of Engineers Mobile District

Subject: ACF Water Control Manual Draft EIS: Ensure Freshwater Flows for Fish and Wildlife

Dear U.S. Army Corps of Engineers Mobile District,
I urge you to develop and select a new water management plan for the Apalachicola-Chattahoochee-Flint system
that mimics natural freshwater flows as much as possible.

The Apalachicola River is home to an incredible array of fish and wildlife, supports one of the most diverse
floodplain forests in North America, and is the lifeblood of the productive Apalachicola Bay. But this ecosystem has
been starved of vitally important freshwater flows for decades, pushing it to the brink.

Instead of protecting the Apalachicola River ecosystem and its fish and wildlife, the draft Environmental Impact
Statement (EIS) recommends an alternative that would hold even more water back for upstream users. Ignoring
basic legal requirements, the EIS fails to analyze the impacts of the resulting decrease in river flow on the system's
fish and wildlife.

I urge you to fully assess impacts to fish and wildlife, and develop and select a new alternative that will mimic
natural water flows in the Apalachicola River.

A

B

Response to ACF267 – Petition NWF

A. The authorized purposes of the federal ACF system do not include a specific directive to provide freshwater

inflows to Apalachicola Bay to sustain the resources of the bay. USACE does make releases to limit adverse

effects to threatened and endangered species downstream of Jim Woodruff Lock and Dam, including

Apalachicola Bay. USACE consulted on the PAA and the results are presented in appendix J of the final EIS. In the

biological opinion the USFWS concluded that effects to estuarine invertebrate production are insignificant

because the PAA provides slightly beneficial effects from increasing the number of freshwater pulses and

increasing the number of days greater than or equal to 16,200 cfs in the winter. USFWS also anticipate only

minor changes in salinity regimes and estuarine habitat due to the WCM.

B. Potential adverse effects on hydrodynamic, ecological, and socio-economic conditions in Apalachicola Bay that

are associated with the PAA, compared to the NAA (current operations), are addressed in section 6 of the EIS.

The analysis concludes that the PAA would have little to no effect on these conditions in the bay compared to

the NAA.
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Childers, Jamie

From:  
Sent: Thursday, August 18, 2016 9:27 AM

To:  
Subject: FW: Master Water Control Manual Update Environmental Impact Statement for the

Apalachicola – Chattahoochee – Flint River Basin

Attachments: image001.gif; image002.jpg

Follow Up Flag: Follow up

Flag Status: Completed

-----Original Message-----
From: Kent Wimmer
Sent: Wednesday, June 01, 2016 4:03 PM
To: ACF-WCM <ACF-WCM@usace.army.mil>
 
Subject: [EXTERNAL] Master Water Control Manual Update Environmental Impact Statement for the Apalachicola –
Chattahoochee – Flint River Basin

Dear Commander of the U.S. Army Corps of Engineers’ Mobile District,

On behalf of the Defenders of Wildlife, we join with the Apalachicola Riverkeeper and American Rivers in requesting that
the U.S. Army Corps of Engineers revise the Draft Environmental Impact Statement (EIS) for the Apalachicola-
Chattahoochee-Flint (ACF) River Basin Water Control Manual Update. The 2015 Draft EIS failed to incorporate current
and relevant information and does not use the best available science when evaluating environmental impacts, proposing
action alternatives and identifying the Corps’ Preferred Action Alternative. As a result:

(1) The Draft EIS relies on outdated population projections that inflate future water demands, significantly
overestimating the water supply needs for metropolitan Atlanta. As a result, the Corps proposes holding more water in
Lake Lanier while further depleting Chattahoochee and Apalachicola river flows.

(2) The Draft EIS, especially the Corps’ Preferred Action Alternative, hinges on completion of Glades Reservoir (Hall
County, Georgia), a project that both Hall County and the State of Georgia have withdrawn from consideration,
acknowledging Glades is not needed for water supply. On this basis alone, the draft EIS is obsolete.

(3) The Draft EIS fails to ensure that the amount, timing and variability of river flows will protect water quality,
recreation, fish, wildlife and ecosystem health throughout the ACF basin.
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(4) The Draft EIS, especially the Corps’ Preferred Action Alternative, proposes seasonal reductions in the minimum
flow requirement for the Chattahoochee River near its confluence with Atlanta’s Peachtree Creek. Maintaining sufficient
minimum flow is necessary to provide enough water to dilute assimilated wastewater in order to protect human health,
recreational opportunities and aquatic life.

(5) The Draft EIS ignores the need for restoring flows down the Apalachicola River to reconnect the river to the
floodplain and to ensure enough freshwater reaches Apalachicola Bay. Corps operations on the Chattahoochee and
consumptive use upstream along the Chattahoochee and Flint rivers are having disastrous consequences for the
Apalachicola River, floodplain and Bay. In 2012, oyster, crab, shrimp and finfish populations crashed and have yet to
recover. Until recently, Apalachicola Bay yielded 10 percent of the nation’s oysters. The Corps must stop ignoring the
needs of the Apalachicola River, floodplain and Bay and place restoration of these natural resources on equal footing
with other needs in the basin.

The ACF is one of America’s Most Endangered Rivers due in part to the Corps’ ongoing failure to manage the ACF basin
in a sustainable way. This is bad news for everyone – human and wildlife alike – that rely on this river for survival. The
Apalachicola River is one of the nation’s most important biological hotspots. The habitat that it provides is so important
to so many species that the Apalachicola River and Bay have been named as a UNESCO “Man and the Biosphere
Reserve.” The Apalachicola National Estuarine Research Reserve and the Florida aquatic preserves were also established
to protect one of the northern hemisphere’s most productive estuarine systems.

The Apalachicola River basin has the highest density of amphibian (44) and reptile (64) species north of Mexico. The river
and its floodplain are also home to more than 1,000 species of plants, 52 species of mammals, 60 species of snails and
clams, five federally listed mussels, 315 bird species, and 86 species of fish. And those are just the permanent residents.
This river basin is also an important stopping point for migratory birds from both the Atlantic and Mississippi flyways.

To protect these species, the Corps must coordinate and consult with other federal natural resource management
agencies including the U.S. Fish and Wildlife Service, the Environmental Protection Agency, the National Park Service and
the National Oceanic and Atmospheric Administration. The Corps’ ability to comply with environmental laws and
regulations depends upon proper coordination and consultation.

Given the substantial comments and the changes in the basin since the Draft EIS was released, we request that the
Corps revise the Draft EIS for the ACF Water Control Manual Update to reflect new information and the best available
science and address the needs of the Chattahoochee River and Apalachicola River and Bay. Defenders of Wildlife also
requests the Corps provide the public with a meaningful opportunity to comment on a new draft plan for the basin.
Please take this opportunity to develop a plan that encompasses the entire basin including the river's estuary,
Apalachicola Bay.

Thank you for your consideration. Please add my contact information below to your public distribution list.
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Kent L. Wimmer

Kent L. Wimmer, AICP

Northwest Florida Representative

Defenders of Wildlife

1294 Avondale Way, Tallahassee, FL 32317-8451
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