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BLACK & VEAICH

5728 LBJ Freeway, Suite 300, Dallas, Texas 75240, (214} 770-1500, Fox: (214) 770-1549

Sparton Technology B&V Project 26602.0100
Coors Road Facility B&V File B
August 22, 1996

Ms. Anna Marie Ortiz

Assistant General Counsel

State of New Mexico Environment Department
1190 St. Francis Drive

P.O. Box 26110

Santa Fe, NM 887502

Re: Calculations of Hydraulic Influence
Groundwater Containment Wells
Coors Road Facility

Dear Ms. Ortiz:

In recent discussions with you, Dennis McQuillan, and Rob Pine, copies of our
calculations of predicted groundwater containment well performance were requested.
Attached to this letter are copies of the requested calculations. The calculations
include:

1. Site-specific calculations of radius of influence using pump test data from
the U.S. EPA-approved RFI Report (RF! Attachment 10).

2.  lllustration of containment well radius of influence based on RFI pump test
data and pumping duration of one day superposed on the January 1996
plume configuration from the CMS Report.

3.  Confirmatory calculations of radius of influence using data from the 1995
U.S.G.S. Albuquerque Basin Model.

4, Field demonstrations of radius of influence from Intel Production wells
approximately 2.5 miles north of the Sparton Facility.
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5.  Calculations of capture zone using conventional methodology (Fetter 1994,
Grubb 1993, and others) using a range of site-specific parameters and
containment pumping rates. Note that transmissivity values are from the
RFI/CMS Reports and hydraulic gradient is from third quarter 1996 water
level data including the recently installed monitoring wells outside the
leading edge of the plume.

6. Copy of site-specific 50- and 100-gpm capture zones (T=18,000 gpd/ft) for
a potential containment well superposed over the January 1996 plume
configuration from CMS report.

7.  Calculations of capture zone using USGS-based parameters.

8. Copy of USGS-based capture zones superposed on the January 1996
Plume footprint from the CMS Report.

We trust that the attached information will be helpful in your review.
Sincerely,

BLACK & VEATCH

A Jekddn

Pierce L. Chandler, Jr.
Project Manager

bk
enclosures

cc. Mr. James B. Harris
Mr. R. Jan Appel
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steady solution. However equilibrium or steady-state conditions provide a
higher level of confidence in analytical resulits.

10. As noted in the analysis section, there is considerable ambiguity as to
whether the aquifer is unconfined, partially confined or confined. However,
considering the saturated thickness of the aquifer (approximately 75 feet),
relatively small drawdowns at the observation wells (1.5 feet to 6 feet), and
the apparent equilibrium or steady-state conditions that developed during
the pumping tests, there is no significant analytical difference between
confined or unconfined conditions. Indeed analysis showed differences in
the order of 5% in the calculation of transmissivity. However, the calculated
storage coefficient values in the range of 0.002 tc 0.003 indicate essentially
confined conditions. In any case, the more critical parameter, radius of
influence, is well documented and not dependent on aquifer confinement

evaluation.

CONCLUSIONS AND RECOMMENDATIONS

Aquifer parameters for the lower flow zones obtained from current analysis of the
1984 pumping test data are adequate for the evaluation of various remedial alternatives
to be included in the Corrective Measure Study (CMS). Although these aquifer
parameters were developed from on-site pumping tests, geologic correlation off-site
indicates general application to the entire plume area.

A radius of influence, R, of approximately 600 feet has been demonstrated by both

11
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analytical methods (see Figure 23) and remote observation points during actual pumping.
This value should be used in future calculations of capture area, etc. The 600-ft radius
of influence reflects steady-state or equilibrium conditions; i.e., it is not a time-dependent
value. It should also be noted that this radius of influence will not be affected by pumping
rate.

A transmissivity, T, of 18,000 gpd/ft has generally been calculated for the data
base as a whole, with lesser values in the order of 12,000 to 14,000 gpd/ft considering
only PW-1 data. For conservative design, a transmissivity of 18,000 gpd/ft is
recommended.

Both the HLA Repaort and current analysis indicate a storage coefficient, S, value
in the range of 0.002 t0 0.003. Some individual analyses indicate a storage coefficientan
order of magnitude less. However, considering that radius of influence is well defined,
a storage coefficient of 0.0025 is recommended as a conservative measure.

Finally, it should be recognized in any pumping system design that the aquifer is
significantly stratified with significant anisotropy. As a result, fully penetrating pumped
wells with significant drawdowns could cause downward vertical movement of

contaminants from near-water-surface (UFZ) high-constituent-concentration areas.

Analysis by Pierce L. Chandler, Jr., P.E.
HDR Engineering, Inc.

May 1, 1992

12
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SAMPLE CALCULATIONS

WER FLOW ZONE

1.

radial flow without vertical movement

Using distance-drawdown data given on Figure 23, the
Transmissivity, T, may be calculated from:

7= _230Q
2 As/Alogyer

(Lohman, Eq 34, units of L2 T)

with appropriate conversions for T expressed in gallons per day per
foot, the equation becomes

T _528Q
As/AloGqor

where Q = 180 gallons per minute and
As/Alog,or = 5.2 feet/cycle

T = 18277 gallons per day per foot

The Storage Coefficient, S, may be determined from the calculated
T, the radial distance to zero drawdown, r, = 600 feet extrapolated
from the data in Figure 23; and, the nominal time to equilibrium, t,,
of 200 minutes (0.1339 days) using:

2

S=225T ( t ) (Lohman, Eq 59, Dimensionless)
)

with appropriate conversion factors for T in gallons per day per foot

03Tt, 0.3 (18277 gal/day/ft) (0.139 days)

ro2 (600 f)?

wn
1

0.0021

page 1
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note that if t, = 300 minutes
S = 0.003

2. Using data from MW-12 and MW-13, and assuming ¢onfined
conditions, Transmissivity was checked using:

T = 2.30 Qloge(ry/r))  (Lohman, Eq 32, LT units)
2 (s; - s)

in typical units,

528 Q log;o(rmw-13/Tmw-12)

Smw-12 = Smw-13

For Q = 180 gpm
Maw.12 = 45 feet
fuw-13 = 150 feet
SMW-12 = 5.g feet

and Syw.;3 = 3.1 feet,
the calculation of T is:

528 (180 gpm) log,q(150 ft/45 ft)
59ft-3.1ft

T = 17,748 gal/day/tt

3. Using the MW-12 and MW-13 data, but assuming unconfined

conditions; a saturated thickness, b, equal to 75 feet; and the base

of the aquifer at an elevation of 4900 feet, T may be calculated using:
K = 2.30 Q log,o(ry/ry) (Lohman, Eq 31, LT units)

n (hzz - h21)

and T = Kb

page 2
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with appropriate conversion factors, the combined equation becomes:

T = 1055 b Q 10G10(ruw-13/Tvww-12)
(hmw-m)2 = (hMW-u)z

For Q= 180 gpm
b= 751
Mawaz = 45 ft
Maw.1a = 180 ft
Puw1z = 689.1 ft (75 ft - 5.9 ft)
Ppw.1s = 71.9 1t (75 ft - 3.1 ft)
T 1055 (75 ft) (180 gpm) 10g,,(150 ft/45 ft)

(71.9 )% - (69.1 ft)?

T = 18863 gal/day/ft

page 3



(1334) 113M d3dWNd WOodd JONVLSIA vidvd

|
{
1
T
H

i
Vil
_m I . _. .._ [ :
o i il T
: i R

=

ey
v

R T il

|
i
¥

B e
-
|

11 -

R O 0 i O 1 v B S A R o 1 o o A R A SR
i i N :
; lihi! _
L i1 | ..q\MJ.T
1 . ERNEN
- - ¥ A - A
+ AGH HH A g
TR T
_ _Lt_‘ 4= 1 ] _ 4
- ! I 0 1 L T 4 t
| fIHliEHEieaEe s
_m RN \.1% i
T Gt
I L L1
g g« T o
JHT LT J1i1]
Hinsd i A5

—
1
i
b

—ie
-

T

¢

L

I

=

JC

o

N

|
(S P .
I

.:_:.R.x.nummmmmd:.mmmvmx Nox
SNOISIAIQ 0L X SITDAD ¥ DINHLIHYOOT-IIN3S

a1 B e N~ A AL £1 t™

2 e B



/ —-

- P PRV

ROI = 1470 feet
for t = 1 day

L
|

GRAPHC SCALE W FEET
LEGEND

* UPPER FLOW ZONE WELL l
® UPPER LOWER FLOW ZONE WELL

= LOWER LOWER FLOW ZONE WELL
« THIRD FLOW ZONE WwELL

RADIUS OF INFLUENCE
Site Specific Parameters FIGURE 12A
ConTALCY
—_—— aane ... __. | emosect UPPER RLOW ZONE 0
e B P EYeaten T o= | " | TCE CONTOURS - 1996 DATA e
: — SRy T T e Doltee Tauss ::o.. — 026602 -
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Explanation

8 Intel production well location

1. Intel Production Well No. 1
2. Intel Production Well No. 2
3. Intel Production Well No. 3

e domestic monitor well 7
1. Betsill 10. Walker
2. Betsill 11. Corrales N
3. Hutchinson 12. Rockwell
4. Campbell 13. Swanson
o lice 14 Joseph e
6. Sheppard 15. Allen 0 5 1 mile
7. King T )
8. Passage
8. Goering

® Intel monitor wells site

A. Intel monitor wells A1, A2, A3, A4, AS, AB
B. Intel monitor wells 81, B2, B3
C. Intel monitor wells C1, C2, C3, C4, C5, C6

Figure 1. Map showing locations of Intel production wells, Intel monitor wells, and
domestic monitor wells.
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Figure 40. Total water pumped daily from the Intel production wells.
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Figure 22. Hydrograph of Intel Monitor Wells, Site A.
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Figure 23. Hydrograph of Intel Monitor Wells, Site B.
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Figure 24. Hydrograph of Intel Monitor Wells, Site C.
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SPARTON TECHNOLOGY, INC.

Coors Road Facility
Capture Zone Definition

Definition for the Edge of Capture Zone
x=(-y)[tan(2*PI"K*b*i*y/Q)]

Stagnation Point

Maximum width of capture Zone
y(max) = (+/-)Q2*K*b"i)

- in radians [x(0) = -Q/(2*PI*K*b"i)

x = distance from pumping weil (feet) - parallei to flow
y = distance from pumping well (feet) - perpendicular to flow

Pl= 3.141533

K = hydraulic conductivity (feet / minute)

b=

initial saturated thickness of aquifer (feet)
I = hydraulic gradient of flow fleld in absence of pumping (feet / feet)

Q = pumping rate (cubic feet / minute)
T = Kb = Transmissivity (square feet / minute)

Solve for Q = 10,20,50,100,200 gallons per minute
K*b = 12,000 - 18,000 gallons per day per foot (From RFI/CMS Reports)
0.002 feet/ feet (third Quarter 1996 water level data)

K*b (gpd/ft) = 12,000 Kb (gpd/R) = 15,0001 K*b (gpd/ft) = 18,000 |
K*b (SF/min) = 1.1141 Kb (SF/min) = 1.3921 K*b (SFimin) = 16711
Q x(0) y(max) @x=0 || x(0) y(max) y@x=0 j| _ x@©@ | y(max y@x=0_|
GPM CF/min +/- | i | !
10 1.34| (95.49) 300 150 (76.39, 240 120 (63.66) 200 | 100 .
20 2.671  (190.99) 600 | 300§  (152.79) 480 2401 (127.32) 400 | 200,
501 6.681] (477.46) 1,500 ! 7501  {381.97) 1.200 | 600 (318.31) 1,000} 500 |
100 ! 13371  (954.93) 3,000 | 1,500 (763.94) 2,400 | 1,200 (636.62)) 2,000 | 1,000 ¢
200 | 26.73 (1,909.86)  6.000! 3,000 (1,527.89) 4,800 | 2,400 (1.273.24) 40001 2000,
Calculate edge of Capture Zone
Kb= 12,000 gpdit = 1.114  SF/min
| GPM CFmin { GPM | CFimin GPM | CFmin | GPM | CFimin | GPM CF/min_|
Q=] 10 1.34! 20 2.67 501 6.68 | 100 13.37 200 26.73 !
i Y X Y { X Y X ] Y X | Y X
| 1 (95.49] 1] (190.98 1 (477 .46) 1] (954.93) 11 (1,909.86)
] 10 (95.14) 50 | (186.60] 200  (449.21) 250 (933.01}) 1,000 | (1,732.05)
100 (57.74) 100! (173.21) 4001  (360.16) 500 (866.03) 2.000 | (1,154.70
150 | 0.00! 2001 (115.47) 600!  {194.95) 1,000 (577.35) 2,500 (669.87
2001 115471 300} 0.00! 750 0.00] 1,500 | 0.00 | 3,000 0.00
B 300 | 3E+06: 400 | 230.94 800 | 84.08 2,000 1,154.70! 4,000 [ 2,309.40
| | i 5001 866.03 | 1,000 577.35 2,500] 4330.13 5.000| 866025
1 | | 600 | 1E+07 . 1,500 | TE+07 | 3.000 | 3E+08: 6,000 | 1E+09 |
Kb = 15,000 gpdift = 1392  SF/min
GPM CFmin | GPM_ | CF/min | GPM | TCFimin | GPM CFmin | GPM | CF/min
Q= 10 1.34; 20 2.67 50 6.68 100 1337 | 200 26.73
Y X | Y X | Y X Y X Y X
1 (76.39) 1 (152.79 1 (381.97) 1 (763.94 1] (1.,527.89
10 (75.96) 50 (147.30 200 (346.41} 250 (736.48 1,000 | (1,303.23)
100 (26.79) 100 (130.32 400 (230.94) 500 (651.61 2,000 (53580
120 0.00] 200 (53.59 600 | 0.00 1.000 (267.95]) 2.400 [ 0.00!
200 346.41 | 240 0.00 7501 310.66 1,200 0.00 | 3.000| 124264
240 2E+086 400 692.82 800]  461.88] 1,600 923.76 3.500| 3.069.42
450 2,262.30; 1,000 | 1,732.05 2,000 3.464.10 4,000 | 6,928.20
480 | TE+06 | 1,200 | 5E+08 2,400 | 2E+08 4,800 7E+08 |
‘K'b=_ 18,000 gpdift= 4.671 SF/mmn
GPM CF/min GPM CF/min | GPM | CFimin GPM | CF/min GPM CF/min
= 10 1.34 20 2.671 50 6.68 100 13.37! 200 26.73
Y X [ Y X | Y X Y X i Y X
1 (63.66) 1 (127.32) 1 (318.31} 1 (636.62 11 (1,273.24
10 (63.14) 50 (120.71) 200 | (275.28 250} (603.55 500 (1,207.11
50 (50.00) 100 (100.00), 400 | (129.97 500 (500.00]) 1,000 [ (1,000.00)
100 0.00] 200 0.00] 500 0.00 | 1,000 0.00: 2.000 0.00
150 150.00 300 300.00 600 194.95 1,250  517.77; 2,500 | 1,035.53
200 9E+20 ! 400 2E+21 800 ! 1.101.41 4,500] 1,500.00: 3,000] 3,000.00
| : 900 | 3E+03 1,600 | 2E+03! 3,500 | 8.449.75
! j 1,000] 5e+21 2000 | 9E+21 | 4,000 2E+22
BAV Proj 020602.0100 : CAP.ZONE.wk4 08201968 09:19 AM
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SPARTON TECHNOLOGY, INC.
Offsite Monitoring Well Water Level Elevations
08/02/96
MPE = Measuring Point Elevation in feet above sea level.
SR = Sounder Reading in feet. '
WLE = Water Level Elevation in feet above sea level, MPE-SAR=WLE.
Well No. | MPE(ft) SA(f) WLE(ft) | Date
PZ-1 5142.22 183.75 4853.47 07/23/S6
MW-34 £034.49 £3.85 4975.64 07/23/26
MW-3s5 £042.50 69.70 4972.80 07/23/c6 *3
MW-36 *1
MW37 *1
MW-44 505838.75 87.43 43871.32 07/23/c6
MW-45 £0838.6%5 120.00 4C€9.65 07/23/c6
MW-46 5118.68 150.46 4568.52 07/16/C6
MW-47 5155.83 187.59 4C€8.24 Q7/15/e6
MW-48 5188.31 200.78 4867.52 Q7/15/c6
MW.50 5211.21 242 81 4561.40 07/23/C6
MW-s2 5188.7S 181.70 4965.09 07/15/26 *2
MW-53 5164.24 187.48 49€86.78 Q7/15/C6
Mw-s4 5097.64 130.47 486717 Q7/23/S6
MW-E5 5183.61 201.79 49€56.82 07/15/86
MW-58 5168.61 201.13 4067.48 07/15/c86
MW-57 5103.54 136.78 4968.786 07/18/c86
MW.s8 5163.89 201.71 4867.18 07/15/96
MW-52 5053.18 88.55 4870.863 Q7/23/c6
MW-c0 5134.87 167.71 456718 | 07/15/S8 *2
MW-51 5135.23 168.05 4067.18 07/15/G6 *2
MW.82 * 4
MW-83 50€65.74 80.05 4875.68 Q7/24/96 *3
MW-g84 50487.84 130.58 4867.28 Q7/15/26
MW-€5s 5158.45 181.€0 4C64.85 07/18/96
MW-886 5103.03 137.21 4365.82 Q7/18/96
MW-87 5189.21 209.11 4860.10 07/18/S6
MW-68 5165.53 201.11 4964 .42 07/26/96
MW-89 5165.46 201.15 4864 31 Q07/26/S6
MW-55 51E8.45 191.48 48964 .97 08/02/96
MW-88 5103.03 137.28 4965.75 08/02/c6
MW-87 5189.21 200.08 4960.13 08/02/96
MW-838 5165.53 201.11 4264.42 08/02/<6
MW-88 5185.48 201.12 49064 .34 08/02/e6

*1 Airlines were installed in MW-36, 37 and 62 on 9-15-85 see AR report for WLE.
*2 New surveyed MPE for MW-52 5156.79 survey date = §-10-28.
*3 WLE below top of pump, pull pump, SR taken next day.
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SPARTON TECHNOLQOGY, INC.
Onsite Monitering Well Water Level Elevations
08/01/c6
AE = Airline Elevation in feet above sea level.
AR = Airline Reading in inches of water
WLE = Water Level Elevation in feet above sea level, AE+AR/12=WLE.
WellNo. |  AE@M®) | AR(n) | WLE(f) | Date |
MW.-7 4873.07 €7 4978.85 07/23/26
MW-2 4C€39.41 €0 4974 .41 Q7/17/c6
MW-12 4G€8.17 71 487408 Q7/23/S6
MW-13 42872.09 48 4975.92 07/23/86
MW-14 4870.39 27 4372 64 Q7/17/96
MW-18 497427 dry dry 07/17/c6
MW-18 4977.28 26 4979.45 07/17/S6
MW-17 4978.36 13 4879 44 07/23/96
MW-18 4G68.68 54 42873.16 Q7/17/S6
MW-20 4G68.07 58 4872.74 Q7/17/S6
MW-21 4978.01 14 4979.18 Q7/17/c6
MW-22 4G975.64 41 4873.06 Q7/17/S6
MW-29 4270.24 56 4274 G Q7/23/<6
MW-30 45€8.88 5¢ 4873.58 07/23/S6
MW-31 4G67.81 s7 4972.55 Q7/23/96
MW-32 4CE8.54 48 4972.37 O07/1€/S6
MW-33 4972.36 17 4873.78 07/23/S6
MW-38 4GE9.14 €& 4974.81 07/23/96
MW-3S 48638.97 57 4Q73.72 07/23/S6
MW-40 4C63.43 51 4972.88 Q7/23/S6
MW-41 4G638.46 47 4872.38 Q7/23/S86
MW-42 4870.34 18 43871 22 Q7/16/S8
MW-43 4370.483 17 4971.€0 Q7/16/S6
MW-4Q 4G67.66 55 4372.24 07/16/S8
|
MW-36 OS 4c62.18 | 27 4Q71.44 Q7/1€/26
MW-37 OS 4G67.57 27 4386232 07/18/96
MW-51 OS 4377.04 44 4280.71 07/16/96
MW-82 OS 495686.24 27 42€9.19 07/16/96
Hecovery Wells 1
PW-1 4964.71 7 4865.2¢ 07/23/26
MW-18 4568.07 1S 4969.32 07/23/96
MW-23 4973.42 30 4975.92 07/23/96
i MW-24 4374.8Q 10 4975.72 07/23/S6
|
i MW-25 4976.06 .18 4977 64 07/23/S6
! MW-26 4965.88 13 4988.26 07/23/26
f MW-27 4972.23 13 4973.31 | 07/23/96
L MW-28 4971.62 12 497262 |  07/23/98

*1. AE on Recovery Wells needs recalibration
CS = Cffsite
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SPARTON TECHNOLOGY, INC.
Coors Road Facility

Capture Zone Definition - USGS Conditions

Definition for the Edge of Capture Zone
x={-y)/[tan(2*PI*K*b*i*y/Q)}

- in radians

Stagnation Point

Maximum width of capture Zone

y(max) = (+/-)Q/(2*K"b*)

x = distance from pumping well (feet) - parallel to flow

y = distance from pumping well (feet) - perpendicuiar to flow

Pt= 3.141593
K = hydraulic conductivity (feet / minute)

b = initial saturated thickness of aquifer (feet)
i = hydraulic gradient of flow field in absence of pumping (feet / feet)

Q = pumping rate (cubic feet / minute)

T = Kb = Transmissivity (square feet / minute)

x(0) = -Q/(2"PI*K*b*i)

K=
b=
T=Kb=

15 feet per day - per USGS
75 feet - per approved RFi
8,416 gallons per day per foot

Solve for Q = 10,20,50,100,200 gallons per minute

0.002 feet / feet (third Quarter 1996 water level data)

K*b (gpd/ft) = 8.4161 ]
K*b (SF/min) = 0.781; p
Q x(0) | ylmax) T y@x=0 }
GPM CF/min | +/- [
10 1.34,( (136.16) 428 214; ]
20 2671  (272.31) 856 4281 i
50 6.68| (680.79) 2.139 1,070 |
100 13.37 | (1.361.57) 4,278 2,139 !
200 26.731 (2.723.14) 8,555 4,278
Calculate edge of Capture Zone

K'b= 8416 gpd/= [ 0781 SFmin_ | l
] GPM | CFimin | GPM CFlmin | GPM CF/min GPM | CF/min GPM CF/min | |
Q=1 10 ] 134 20 2.67! 50 6.68 100} 13.37: 200 26.73 |
Y | X [ Y X 1‘ Y X Y X | Y X :
11 (136.15 1 (272.31) 7 (680.79) 1] {1.361.57] 1[ (2,723.14) |

1001 (110.75 100 (259.96) 400] _ (600.58) 600 | (1,272.28) 1.000 | (2,599.62)
150 (76.03) 2001 (221.49) 800 (333.17) 1,200 (989.32 25001 (1.911.34)
200 (20.45) 300 (152.06) 1,000 (102.26 2.000] (204.52 3,500 (1,027.38) |
214 0.20; 400 (40.90 1.070 0.20 ] 21391 0.39: 4,000 (408.04)
250 | 7E+011 428 (0.39 1,250 339.65 ] 2,500 679.31 ! 4,278 (0.00)] f
300 2E+02: 500 135.86 1,500 1.099.52 3.000| 2,199.04 4,500 368.50 !
350 S5E+02! 600 | 4E+02 2,100 4E£+04 4,000 2E+04 | 6.000 ! 4E+03 ’
i
Il
l
|
|

BAV Proy 026802.0100 File . CAPZONE 1. whd Qo/20/96 08:16 AM
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