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TECHNICAL MEMORANDUM CHMHIU

Filter Pack and Well Screen Specifications for DDMT
Extraction Wells

PREPARED FOR: File
PREPARED BY: CH2M HILL
DATE: January 2, 1997

This Technical Memorandum presents filter pack and screen size calculations for
groundwater extraction wells to be installed along the western perimeter of Dunn Field at
the Defense Depot Memphis Tennessee. This memorandum was prepared to evaluate
specific commercial filter packs and superceeds the January 2, 1997, memorandum used to
establish the design requirements for the Dunn Field extraction wells as submitted in the
Groundwater Interim Remedial Action: Defense Depot Memphis, Tennessee Technical Specification
and Appendices (CH2M HILL, August 1997). This evaluation was required since the
commerdial filter pack originally identified was not available.

Methodology recommended by EPA (1975) was used to determine the appropriate filter
pack and well screen design. The filter pack grain size distribution was selected based on
analysis of grain size data from wells along the western and northern boundary of Dunn
Field: MW-14, MW-08, MW-09, MW-10, MW-11, MW-12, MW -29, MW-33, and MW-35
(Law, 1990, Appendix C). Summary distributions presented in Table 1 and Figure 1
Indicate a sigruficant increase in grain size at the D10 sieve size at wells MW-08, MW-(09,
and MW-14.

Table 1. Sieve Data from Dunn Fleld Perimeter Wells

Units are Inches
Sample ID Pass 10% Pass 30% Pass 50% Pass 60% | Pass 90% | Coeff of

(De0] [D70) [Ds0) [D40] {D10] Uniform
90 70 50 40 10
Mw-14 0.014 0.024 0.079 0.147 0.476 10.3
MWwW-08 0.009 0.016 0.021 0.027 0.119 3
MW-09 0.006 0.009 0.017 0.024 0.202 4

MW-10 0.008 0.012 0.015 0.017 0.044 2.6
MW-11 0.008 0.012 0.015 0.017 0.032 2.4
MWw-12 0.009 0.012 0.016 0.018 0.031 2.3

MwW-29 0.006 0.008 0.010 0.012 0.019 2
MW-33 0.008 0.011 0.013 0.014 0.021 2

MW-35 0.009 0.016 0.021 0.024 0.044 2.3
Mean 0.008 0.012 0.015 0.017 0.032 2.3
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FILTER PACK AND WELL SCREEN SPECIFICATIONS FOR DOMT EXTRACTION WELLS

To avoid sand pumping, the filter pack should be designed to exclude finer aquifer
materials. Therefore, wells MW-08, MW-09, and MW-14 were considered outliers and
removed from the analysis. Figure 2 presents the distributions used to size the filter pack.
The mean distribution based on 6 grain-size distributions is nearly identical to that for well
MW-11, therefore for graphical convenience the distribution from MW -11 will be used to
base the filter pack distribution. :

Following EPA (1975) criteria, the D70 value of the filter pack distribution was based on 5
times the D70 value for the mean value (well MW-1 1). The filter pack distribution was
drawn based on a uniformity coefficient (D10/D40) of 2.0. The graphical analysis is
Jpresented in Figure 2 as the “design pack.” Filter pack grading taken from Figure 2 is
summarized in Table 2.

Table 2. Filter Pack Gradation.
Size Retained | % Finer by Size {mm) Size (inch) Closest U. S. Standard
Weight Sieve Size

D10 90 3.7 0.147 5

D30 70 2.3 0.091 8

D50 50 19 0.075 10

D60 40 1.6 0.064 12

D70 30 1.4 0.056 14

D90 10 1.0 0.040 18

An 18/5 (D10/D90) commercial filter pack with a uniformity coefficient of 2 will meet the
above specifications.

Analysis of Commercial Filter Packs

Procedures identified in Groundwater and Wells (Driscoll, 1986) indicate using a filter pack
with a D70 a factor of between 4 and 10 on the D70 value of the formation. A factor of 4 to 6
is to be used if the formation is uniform. A factor of 6 to 10 is to be used if the formation
contains significant silt or thin clay stringers. The fluvial sands at Dunn Field are fairly
uniform; however, the 40 percent retained size is above 0.010 inches. Filter packs close to a
coefficient of 6 were selected to best fit the Fluvial Sands. Inspection of the filter packs
plotted on Figure 2 indicate that the Filter Sil #2, Global #4, Filter Sil #3, and Red Flint 1.65-2
are between a D70 multiplier of 5.6 and 7 and are all acceptable.

Well Screen Calculation

Followir{g criteria stated in Driscoll, (1986, pg 443} the screen slot size should retain 90% or
more of the filter pack material. A #40 (0.040 in) screen slot size corresponds to the filter
pack D90 size.

Entrance Velocity Calculation

OROFPACKE.DOC 2
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FILTER PACK AND WELL SCREEN SPECIFICATIONS FOR DOMT EXTRACTION WELLS

Assumptions:

304 stainless steel vee-wire screen will be used to maximize open surface area. Following

specifications are from personal communication with Johnson Screens, (612) 636-3900
(6/11/96):

Screen Diameter
6 In, 8 in. 12 in.
Slot Size (in)] sq. In. % 8q. In. % sq. in. %
0.04 B7 38% 101 33% 102 23

Entrance velocity calculations were performed following procedures in Driscoll (1986, pg
450).

a) Total area of 6, 8, and 12 inch diameter screens (ft") per foot length of screen
=I1* diameter (ft) * 1 ft

b) Therefore, amount of open area per foot of screen
= Percent open area * total area

c) Entrance velocity = maximum purmping rate (ft'/sec)/open area of screen (ft))
Open area of screen = saturated thickness(ft) x diameter(in) x ft/12 in x IT x percent
open area of screen

Entrance velocities over a range of saturated thickness’ and maximum pumping rates are
presented below.

Pumping Rate =40 gpm
Screen Size = |0.04
Saturated 6in |8in [12in
Thickness
after
Drawdown (ft)
5 0.03 |0.03 |0.03
4 0.04 10.03 10.03
3 0.05 10.04 (0.04
2 0.07 (0.06 |0.06
1 [0.15 10.13 ]0.13

Units are in ft/sec

Pumping Rate = 75 gpm

Screen Size = [0.04
Saturated 6in {8in 12in
Thickness
after
Drawdown (ft)
5 0.06 10.05 [0.05
4 0.07 |0.06 |0.06
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AILTER PACK AND WELL SCAEEN SPECIFICATIONS FOR DOMT EXTRACTION WELLS

3 0.09 |0.08 |o0.08

2 0.14 10.12 [0.12

1 0.28 [0.24 10.24
Units are in ft/sec

Driscoll (1986, pg 996) suggests a maximum entrance velocity of 0.1 ft/sec. Review of the
calculations indicates that at the expected low maximum pumping rate of 40 gpm, a 0.04-in
screens allows drawdown to 1 ft saturated thickness. At the maximum expected pumping
rate of 75 gpm, drawdown to a saturated thickness of about 3 ft can be maintained using a
0.04 screen size in a 6, 8, or 12 inch diameter well. Saturated thickness is expected to be
maintained above 5 ft to keep the pump cool.

Extraction Well Screen Specification

0.04 inch slot size.

304 stainless steel.

Percent open area no less than 38% in a 6-inch well, 27% in an 8-inch well, and 18% in a 12-
inch well.

Johnson Vee Wire slot design or equivalent.
Filter Pack Specification

A 18/5 (D10/D90) commercial filter pack with a uniformity coefficient of 2.
100% silica materials.

- References

Driscoll, F. G., 1986. Groundwater and Wells. Johnson Infiltration Systems, Inc. 1089pp.
Law Environmental, Inc, 1990. Remedial Investigation Final Report: Appendices.

U.S. EPA, 1975. Manual of water well construction practices; United States Environmental
Protection Agency, Office of Water Supply, EPA-570/9-75-001, 156 PP-

ORWFPACK3 DOC 4

4



027

0.200
0.190

|

(you)) ez|s urein

8 B 8 B §
= o =] c =
[
y
CE00 = guume
PUES 00Xy

PUES 0/(X9 = @
yoed ubisaq ~—sic—
0L0g - -

< 1-8°0 ulld pod —a—-
¢-G9°L W4 poy ——e—
- C# 1Sl —w—
g# lIsieljl{ —m—

S# B0 e

0B UBISOQ wg =

.v# &_NDQOI “—

UBOA = ¢ =

SE-MIN ————

EE-MIN ——

62-MW —+—

ci-MIN —e—

Li-MIA ——

OL-MIN ~—2¢c—

sisAjeuy yoed Jalli4 l1l9m uopoe.IX3 1NAd "2 anbi4

- 001

paufejay wasled saneinwng



9027

(you)) azis upeRan
00570 0St'0 00t°0 0SE0 00£0 0520

I 3 4 I i M 5 ! ! 4
T T — ¥ ¥ T T T T ¥ T T T T T T T R —

002’0 0sL'o 00lL°0 0500 0000
gttt ()

.- : Z 1 o1

T } ; ;
o (=) o o
w0 -3 ] ]

T
Q
w0

i
o
[

pauelay Juediad SAjEINWNG

vL-MN —=—
SE-MIN ——- EE-MIN ——
62-MN—— ZI-MN—e—
PL-MIN =%~ OL-MIN 3¢~
60-MN ~-  80-MIN —e— i

sisAjeuy Yyoed 48114 [I9M uUOiOBIXT 1 INAG °L 4nBig




027

8700 2E00 8500 SE0 0 gL'y 8000 Z0 Zl00 820 GEvl vl Nis/mpues]  BE-MIN
popein Aoog
£800 950'0 G600 2500 29e 100 SE°0 6100 8o 59 5'€9 us/mpueg gL-mN
papeIg Alioog
090°0 ov00 £680°0 050'0 F 3 0100 520 100 Zvo 5L G €L pueg 6-M
pape:n Aood
$60°0 #9800 6110 LI0'0 A3 810’0 ¥0 Y200 90 &) G'Eg i8AeIb Laim pueg 8-MW
PapesD Al100g
obe0 12070 oFO D ¥eo'o PLE £00'0 L0 8000 Z20 5141 0L} sy pueg|  Ze-MIN
papelg Auood
00 €400 6L1 0 L200 1'e gL00 ov 0 #20°0 9'0 851 5951 PueEs]  FE-MIN
popessy Apaoyg
£r0°0 620°0 00 9200 LL2 2000 8L'0 600°0 220 OFL G'8EL Wismpuegl  gL-pMIN
pepeiny Alicog
8£0'0 LS00 6800 ¥50°0 2L'? £100 2e0 8100 Sy'0 G01 G'E0L jeeb/m pues| ez-mn
papeiy Auoog
S60°0 ¥90°0 G040 £90'0 €2 9100 vo 1200 €50 I 5'S8 puegl  GE-MW
pepeiyy Aucod
290'0 L0 LL00 £70°0 2ee 0L0°0 92'0 ¥10'0 8€'0 08 VN pues]  eL-MIN
papelty Auood
290°0 00 S.0°0 ShO0 eee L0 82’0 G100 GE'D fes G €9 PuUES|  OL-MW
pepeur) Apood
$20°0 6v0°0 6200 8r0'0 e 2L LE'0 9100 vQ 56 586 ipARIDm pURS|  12-MIN
papess) Atoog
6900 90’0 L070 ov0o0 2 zL0'0 620 $10°0 6E'0 G S'EL pueg[  1T-mMAN
papess) Asood
9400 1500 £80'0 050°0 ¥0'2 £L0D ze0 £10'0 FIa) Pl VN pueg|  Z1-MWN
popei) Aood
160°0 090°0 680 0 ¥50'0 €02 G100 geo BIOO Sy O S'E8 BN pueg S-dlS
papesg Ayood
v20°'0 6000 6200 800 g6°1 ZI00 LED 910'0 vo S'19 09 pues(  92-mW
papeir) Auood
900 E¥0'0 900 8600 Sg'l L0 20 £loo 280 S5 05 puegs[  eE-MW
pepels) Alcod
1800 $S0'0 180D 6¥00 i) 100 ve'0 910'0 T2 5'9L SL pueg|  LE-MW
papess Auoog
2900 SE0'D 950'0 €E0°0 oLl 600°0 220 10D 820 G'9G [ pues  B2-MW
papesy Aucod
u uif uj{osa xs)| us (osa xe)] {oravosa)| (w)oza|(wafoza| (up) osal(ww) osg leasaul reasoqu)f  uopeausseg| gf ojdues
L _{e2a x9) va3| (020 xt) vd3| euoiesseg| euojesses| jun so jeon woyog| doy

066 BuussuiBuz men -sisfieuy 025 uleID




|

8ujj paufes. Juadied Oy 8L} 0} SPUOASBLD LQ PaILNSSY

49800 ¥#00 6.0°0 8¥0'0 ¥N[LLO00 820 9100 ¥0 5’19 09 Ws|  oe-MW
pape. Auooy

6410 8i10 9/50 ) 52 0£0 0 840 S0 6¢ 06 588 [BAR LI-MW
pUB JIS/M pUBeg
papels Aood

621'0 982'0 £66'0 8650 02 1200 g 661 0 [ Sy o [2ARID|  62-MIN
PapeIs) [9pA

6110 6200 IEED 2020 02 g20'0 50 £90°0 £ 06 5'e8 [oAR 6L-MN
pUE Jjis/m pues
papeig) Auood

S¥0°0 0£0'0 +S0'0 gE0'0 ¥l 800°0 610 L1000 120 98 YN leaey 02-MW
- PUE Jis/m pues
papeig Aiood

#20°0 6¥0°0 6600 0800 9'LL Zi00 le0 020°0 50 5’19 09 wsi  Ze-MW

poperr) Aucod ﬁ

8510 8010 ) BEZ2 0 g0l 9200 §9°0 6200 F] [ vN| 1eaeiD mpues  oI-mn
papeln %oom_.

£80°0 9500 6E1 0O £80 0 ] rL0°0 S0 820 0 L0 SLLE 0L1 [enesBm pues|]  ee-MA
) papery Aiood

5510 £01'0 9.20 £91°0 6L 9200 S9'0 9500 v GLl GELL [oaie/M pues]  vZ-MIN
pspeiny Auood

8800 6500 6EL'0 £80°0 ) G100 ££°0 820°0 L0 oLl 5801 [oAR ZT-MW
. pue j)is/m pueg
paprIL) Apoog

860°0 $80°0 LELD 600 145 100 170 9200 99°0 o8 S8 Nisimpueg!  /2-MIN
papeig jiop

980'0 1500 1641 GLL'O 81's ¥10°0 980 8E2°0 9 501 SE01 [oARIl/m pueg] Zz-MI
papely) Auood

ZLo 500 6S1°0 5600 3 6100 ro 200 80 G0/ 5L 1oAeit/m pues|  gz-mi
papeJg Apood

L1800 ¥S00 7] 190°0 GE'Y El00 ¥E'0 0200 150 5901 G0! ioAeIbM pues|  92-MIN
papess) Apood

ul vl {osg xs)[ ur{osa xe)|  {ora/0ea)| (ui) oza|(ww) ozal  (uy) osaj(ww) osq leAtenul| [easauy]  uoyiediysseln| aj eidwes

(020 x6) vd3| (020 x¥) vaa| euoisoteg| vuojestea| yun o jeon woyog doy




Filter Pack Data
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DDMT Dunn Fieid Pumping Well Design

Filter Pack Sleve Data

Gilobal #4
Cum % retained 0 1.5] 50.3] 834] 945 99.7
Screen (inch): 0.187) 0.132| 0.094] 0.079] 0.066| 0.047

Design Pack

Cum % retained 10 30 40 50 70 80
Screen (inch): 0.147) 0.091| 0.075] 0.064] 0.056] 0.04

Global #5
Cum % retained 2.3 10 28.3 70.6 9?2 99.5 99.9 100
Screen {inch): 0.094] 0.079] 0.066] 0.047! 0.033 0.023] 0.016] 0.012

FilterSil #3
Cum % retained 2.3 55.6 84.1 95.6 88.5 99.1 99.5 99.7 999 1004
Screen (inch): 0.132| 0.0931} 0.0787| 0.0661] 0.0555| 0.0469 0.0394] 0.0331| 0.028] 0.0232
N FilterSil #2
Cum % retained 76] 309 668 93.4] 979] 99.4] 99.7] 999 100
Screen (inch): 0.0931} 0.0787] 0.0661] 0.0555] 0.0469] 0.0394| 0.0331] 0.028 0.0232

Red Flint 1.65-2
Cumn % retained 0.5 1.5 59.5 97.5 100
Screen (inch): 0.132 0.11] 0.083] 0.064] 0.046
~ Red Flint 0.8-1.2

Cum % retained 0 28 58 90 99.5 100
Screen (inch): 0.079] 0.067| 0.055] 0.046] 0.039] 0.033
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