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BLACK & VEATCH 

5728 LBJ Freeway, Suite 300, Dallas, Texas 75240, (972) 770-1500, Fax: (972) 770-1549 

Spartan Technology 
Coors Road Facility 

Ms. Ana Marie Ortiz 
Assistant General Counsel 
State of New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502 

B&V Project 26602.0100 
B&V File B 

September 18, 1996 

Re: Corrective Action Proposals 
Spartan Technology, Inc. 
Coors Road Facility 

Dear Ms. Ortiz: 

On behalf of Spartan Technology, we are submitting the enclosed proposals for three 
corrective actions. These proposals cover: 

1. Plume leading edge containment; 

2. Vapor extraction system pilot testing; and 

3. Expansion of Interim Measures. 

We are also attaching copies of pertinent backup information for the submitted 
proposals. This backup information includes: 

1. Updated corrective action recommendations (Black & Veatch letter of 
July 10, 1996); 

2. Vapor extraction system pilot testing outline (Black & Veatch letter of 
August 12, 1996); 

3. Calculations of hydraulic influence for groundwater containment wells 
(Black & Veatch letter of August 22, 1996); 
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B&V Project 26602.0100 
September 18, 1996 

These proposals are being submitted in response to your letter of September 12, 
1996, and our continuing discussion and correspondence with NMED staff. Copies of 
these proposals are being sent by facsimile to expedite your review. Actual proposal 
documents and backup information are being transmitted by overnight mail. 

If you have any questions or need further information, please call. Further note that 
as of September 14, 1996, our area code changed from 214 to 972. 

bk 
enclosures 

Sincerely, 

BLACK & VEATCH 

Pierce L. Chandler, Jr. 
Project Manager 

cc: Mr. R. Jan Appel, Spartan Technology, Inc. 
Mr. Jim Harris, Thompson and Knight 
Mr. Gary Richardson, Metric Corporation 



-
·-

-
-
-
---
;'• .. 

-
*'~4 

-
t.,,.,~ 

-
.~., 

---
-
-· -
·----
--

PROPOSAL 

Plume Leading Edge Containment Well 

Coors Road Facility 
Sparton Technology, Inc. 

Albuquerque, New Mexico 

Prepared for: 

Sparton Technology, Inc. 

Rio Rancho, New Mexico 

Prepared by: 

Black & Veatch 

Dallas, Texas 

in Association With 

Metric Corporation 

Albuquerque, New Mexico 

September 17, 1996 
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Objectives 

The objectives for installation and operation of the plume leading edge containment well 

are: 

1. 

2 . 

To intercept or capture the leading edge of the contaminant plume to prevent 

further down-gradient migration. 

To recover contaminated groundwater, treat and dispose to reduce the 

quantity of contamination. 

3. To demonstrate/document the performance of the containment well m 

achieving the first two objectives. 

4. To provide (through pump testing) confirmation of aquifer characteristics. 

Definition of Plume Leading Edge 

In the RCRA Facility Investigation (RFI) Report submitted to US EPA on May 21, 1992, 

and subsequently approved on July I, 1992, the horizontal and vertical limits of the plume 

were defined by sampling and analysis through June 1991 using both on- and off-site 

groundwater monitoring wells. In particular, the leading edge of the plume was defined 

by a number of non-detect groundwater monitoring wells outside the perimeter of the 

plume. 

Subsequent to the RFI completion, plume movement continued beyond the existing 

groundwater monitoring system. However, based on historic movement, groundwater 

gradient, and relatively constant geologic conditions, the limits of the leading edge of the 

plume were estimated in the May 1996 Corrective Measure Study (CMS) Report approved 

by USEPA on June 24, 1996. To further define the limits of the plume, five additional 

groundwater monitoring wells (MW -65 through MW -69) were installed around and 

outside the predicted limits of the plume. Well locations were chosen to provide 

additional definition of the horizontal and vertical extent of the leading (down-gradient) 

edge of the plume through non-detection. These and other non-detect wells around the 

leading edge provide good definition of the plume. The new well installations and 

subsequent sampling and analysis of these and other existing monitoring wells confirm 

Plume Containment Proposal 
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that the plume limits shown in the CMS Report are reasonable and that the CMS 

conclusions about direction and rate of movement are also reasonable. 

Based on the currently defined plume limits and characteristics, a single well located 

along Buckeye, some 500 feet north of Arrowhead (see Figure I) is proposed for plume 

leading edge containment. (This is the same location shown in the July I 0 B& V 

proposal.) Calculations of predicted well containment performance based on various 

methodologies and examples of field demonstrations of radius of influence were 

previously furnished to NMED in the B& V letter of August 22, 1996. These calculations 

show that a single well is capable of containing the leading edge of the plume. 

Available Groundwater Monitoring Netw01·k 

The attached Table 1 is a summary of monitoring points available to verify the 

performance (containment function) of a groundwater recovery well installed to contain 

the leading edge of the plume. 

With respect to the attached summary (see Table 1), there are 21 groundwater monitoring 

wells (including 7 clusters) within 1,500 feet of the proposed recovery well (see Figure 1 ). 

These wells include 12 in the upper flow zone (UFZ), three in the upper lower flow zone 

(ULFZ), five in the lower lower flow zone (LLFZ), and one in the third flow zone (TFZ). 

There are four down-gradient, three cross-gradient, and 14 up-gradient wells. 

The available monitoring network includes all wells that currently define the limits of the 

leading edge of the plume. The network includes all non-detect monitoring wells outside 

the plume and detection wells inside the plume. This combination of wells was used to 

define the plume and is, therefore, capable of showing successful containment 

performance by demonstrating inward flow (toward the recovery well) across the entire 

leading edge of the plume. Conversely, the existing groundwater monitoring network is 

also capable of detecting any deficiency of the proposed recovery well relative to 

containing the entire leading edge of the plume. Containment performance can be 

monitored thorough continuing water level observations and water quality sampling and 

analyses in the groundwater monitoring well network. 

Plume Containment Proposal 
Sparton Technology, Inc. 
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Groundwater Containment/Recovery Well Desi2n 

Our recommendations on groundwater recovery are similar to those in the CMS Report. 

The recovery well should be screened at least into the upper 30 to 35 feet of the saturated 

zone. Screen depth should be adjusted downward, as necessary, based on pilot hole 

logging to ensure screen placement into a transmissive zone. Due to the geologic 

anisotropy, the plume depth is very shallow (<100ft) whereas the width (~1,500 ft), and 

length (~3,000 ft) are large. Thus, a well screened to approximately 50 percent of the 

plume thickness should be effective. Further, the bulk of the contamination occurs in the 

top of the aquifer. As a consequence, very deep well penetrations (greater screen length) 

are undesirable due to the potential for contaminant migration from the upper flow zone 

(UFZ) to the lower lower flow zone (LLFZ). For similar reasons, a pumping rate of 50 

to I 00 gpm ( drawdown in the range of 6 to I 0 feet) is also desirable. All available 

information indicates that this pumping rate should be more than adequate to achieve 

containment of the plume. The design intent is to provide sufficient drawdown to achieve 

containment yet avoid pulling shallow contamination deeper into the aquifer. A second 

design intent is to minimize the amount of "clean" water recovered by the well. 

Produced water from the recovery well would be treated to meet discharge permit 

requirements for both air and water effluents. Treatment is proposed at the well head. 

This proposal assumes that treated water can be economically disposed by either discharge 

to the Rio Grande River by NPDES permit or through some other economic alternative 

such as discharge to a sanitary sewer. 

Containment Demonstration 

Demonstration of containment will be established by conducting a series of pumping tests 

during the initial startup of the groundwater recovery well. The first pump test would be 

a two to three day test (with a temporary pump) used to determine the required size 

(pumping rate) for the production pump. Time-drawdown data would be obtained from 

a constant-rate test at approximately I 00 gpm to evaluate produced drawdown and impact 

to the closer monitoring wells. The resulting time-drawdown and distance-drawdown data 

would be analyzed to verify the design pumping rate needed to produce approximately 

I 0 feet of drawdown in the recovery well. The data would also be used to project the 

edge or limit of the recovery well influence relative to plume capture/containment. The 

temporary pump test would also be used to establish produced water quality by sampling 

Plume Containment Proposal 
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and laboratory analysis on a daily frequency. Flow rate, total quantity, and monitor well 

levels will be recorded during the pumping test. 

After the production pump is installed, a long-term (approximately one month) pumping 

test would be conducted using the production well and the monitoring network described 

in Table I. Closer monitoring wells (<750 feet horizontal distance) would be read two 

to four times daily for the first several days, and once daily for the rest of the first week. 

More distant wells would be read daily for the first week. Thereafter, all well levels 

would be recorded once per week for the duration of the test. This second pump test 

would be used to demonstrate both the performance of the recovery well/treatment system 

and the plume area impacted by the pumping. 

Contingency 

There are at least two possible scenarios that could be identified during the pumping test. 

The first of these is that the chosen well location may have atypical or non-representative 

geology such as an absence of coarser, transmissive material in the uppermost saturated 

zone. Such a condition has been encountered in several monitoring wells. 

Pilot hole procedures and installation of a temporary pump are two ways to minimize the 

effect of an unexpected geologic condition. As previously noted, screen length would be 

extended as a first solution. In the highly unlikely event the geologic condition was 

vertically extensive (tens of feet), consideration would have to be given to an alternate 

location. 

The second scenario is that the long-term pumping test of the recovery well indicates that 

portions of the leading edge of the plume are not being effectively intercepted. (Effective 

interception would be defined as demonstration of flow toward the recovery well using 

water level data from various monitoring wells to show an inward gradient to the recovery 

well, i.e., to show a cone of depression over the horizontal and vertical extent of the 

plume.) This scenario is also unlikely and the solution, in all probability, would be to 

increase the pumping rate (increase stress in the aquifer). 

There is a third scenario that could appear months or years into recovery well operation. 

This scenario would be the appearance of contamination in a currently non-detect monitor 

Plume Containment Proposal 
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well outside the influence area of the recovery well. The solution could involve the 

installation of additional monitoring wells and subsequent characterization/evaluation. 

Schedule 

The schedule for implementing the plume leading edge containment is a dual concurrent 

track. The first track is the process of obtaining the necessary permits for installing and 

operating the containment well system. The permits include air quality, well installation, 

groundwater rights, variance from zoning, public right-of-way use, and discharge 

(including NPDES). This first track would begin immediately upon authorization to 

proceed and is considered the critical path. Schedule estimates for this track are at least 

six months. 

The second track is the actual installation and testing of the containment well system. 

The second track also presumes that track one will be successfully completed. Elements 

(and schedule estimates) for this second track are as follows: 

1. Select and purchase property for the wellhead (four to six weeks). 

2. Review permits status. 

3. Drill and install recovery well (two months). 

4. Review permits status. 

5. Construct building/shelter for treatment unit (four months). 

6. Acquire and install treatment equipment and discharge pipeline (one month). 

7. Verify completion of permits. 

8. Conduct temporary pump test and install production pump (one month). 

9. Conduct production pump test (one month). 

10. Evaluate and report installation and test data (two months). 

Based on the above estimates, it will take at least eight months to actually begin pumping 
water with the permit process being the critical impact on the schedule. 

Plume Containment Proposal 
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Table 1 
Summary of Groundwater Monitoring Wells Within 
1500 Feet of Proposed Containment Well Location 

Approx. 
Monitor Radial Gradient Inside 

Well Flow Zone Distance Position Plume* 
ft 

MW37 UFZ 1,350 Up Yes 

MW45 ULFZ 1,350 Up Yes 

MW46 ULFZ 950 Up Yes 

MW47 UFZ 925 Up Yes 

MW48 UFZ 600 Up Yes 

MW52 UFZ 1,100 Down No 

MW53 UFZ 650 Cross Yes 

MW54 UFZ 750 Up NA 

MW55 LLFZ 600 Up Yes 

MW56 ULFZ 600 Up Yes 

MW57 UFZ 825 Cross No 

MW58 UFZ 500 Up Yes 

MW60 ULFZ 250 Up Yes 

MW61 UFZ 250 Up Yes 

MW62 UFZ 1,425 Up No 

MW64 ULFZ 750 Up Yes 

MW65 LLFZ 1,100 Down No 

MW66 LLFZ 825 Cross No 

MW67 TFZ 600 Up No 

MW68 UFZ 875 Down No 

MW69 LLFZ 875 Down No 

* Inside 5 j.Jg/1 contour 
** Very high=>1 ,000 j.Jg/1, high=>1 00 j.Jg/1, low=<1 00 j.Jg/1 

ND=no detect, lncr=increasing trend, Decr=decreasing trend 

Plume Containment Proposal 
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Recent 
Contamination 

History** 

High, Deer 

Low, Deer 

V. High 

Low, Deer 

High, Deer 

ND 

Low 

NA 

High 

High 

ND 

High 

High 

V. High, Deer 

<5 j.Jg/1 

Low, lncr 

<5 j.Jg/1 

ND 

ND 

ND 

ND 

Cluster 
Well 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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PROPOSAL 

Vapor Extraction System Pilot Testing 

Coors Road Facility 

Sparton Technology, Inc. 

Albuquerque, New Mexico 

Prepared for: 

Sparton Technology, Inc. 

Rio Rancho, New Mexico 

Prepared by: 

Black & Veatch 

Dallas, Texas 

in Association With 

Metric Corporation 

Albuquerque, New Mexico 

September 17, 1996 



Objective 

The following proposal is a discussion of specific details and operating procedures to 

conduct and analyze a VES pilot test and to define the limits of elevated soil-gas volatile 

organic constituent (VOC) concentrations (i.e., the "soil vapor cloud") in the unsaturated 

subsurface at the Sparton facility. This discussion of technical details and definition of 

level of effort is a logical extension from the existing data base and should provide 

sufficient information to determine what, if any, additional work will be needed. 

Soil-Gas Monitorin& System 

A number of monitoring points for both subsurface soil-gas characterization and for vapor 

extraction pilot test/production purposes have been previously proposed (B&V letter of 

August 12, 1996). The monitoring system included both existing groundwater monitor 

wells (with exposed screen) and the existing vapor cluster probe (VP-1) as well as new 

vapor recovery wells installed in and around the source area. Previous studies had 

identified highest VOC concentrations in the soil gas in the closed sump area. 

Concentrations dropped off by orders of magnitude with increasing horizontal distance 

from the sump/pond (source area). 

The proposed monitoring system additions are designed to characterize the soil gas VOC 

concentration with respect to distance/location relative to the closed sump area. In 

addition, the monitoring points would be useful in evaluating the effective influence of 

a vapor recovery well centrally located in the closed sump (source) area. The monitoring 

system is shown on the attached Figure 1 and includes four existing groundwater 

monitoring wells (MW-17, MW-21, MW-24, MW-25, and, perhaps, MW-16 depending 

on seasonal water level (fluctuation), existing six-well vapor probe cluster (VP-1) and five 

new vapor recovery wells (VR-1 through VR-5). 

The new vapor recovery wells are designed to function as both monitoring points and as 

potential vapor extraction/air injection wells. The new central vapor recovery well (VR-1) 

would be a four-inch well; the remaining new vapor recovery wells (VR-2 through VR-5) 

would be two-inch wells. Wells would consist of 60 feet of 0.040-inch machine slotted 

PVC screen surrounded by a #6 to #9 coarse sand filter. The uppermost 10 feet of each 

well would be a grouted surface seal to minimize air intrusion or bypassing. New wells 

would be installed using hollow-stem auger drilling procedures. As part of the 

characterization work, drilling would be monitored using field screening instruments to 

Vapor Extraction System Pilot Testing 
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provide a relative comparison of soil gas VOC as a function of location, depth, and soil 

type. Completed wells would also be sampled and analyzed using EPA method 

8010/8020 for specific VOC presence/concentration. 

The proposed monitoring system is expected to confirm the significant dropoff in soil gas 

VOC concentration with increasing distance from the closed sump area. In addition, it 

should also define the area where vapor extraction and treatment would be appropriate. 

The need for any additional monitoring/characterization data outside the proposed network 

would be based on a combination of perimeter soil-gas VOC concentrations above 10 

ppm and projected edge (shape and distribution) of the "vapor cloud" extending out 

beyond the definition interval of the proposed network. The proposed network has 

maximum interwell horizontal spacings of ±1 00 feet in the outer perimeter. Projected 

vapor cloud edges extending outward less than this interwell spacing should be adequately 

defined. 

Updated Soil-Gas Chat·acte•·ization 

Soil-gas data from the additional new wells would be combined with the existing data 

base to provide a three-dimensional picture of the soil-gas "vapor cloud". This analysis 

and related data would be presented in the form of an update to the soil contamination 

characterization presented in the May 6, 1996 Corrective Measure Study (CMS) Report 

approved by U.S.EPA on June 24, 1996. The updated soil-gas characterization would 

also be used to confirm the application area for vapor extraction and the selection of the 

pilot test location. 

Pilot Test Design 

All data obtained to date and the history of the facility indicate that the closed solvent 

sump is the probable source of VOC observed in the soil gas. Highest soil-gas VOC 

concentrations occur in the immediate area of the sump with significant VOC 

concentration decrease observed with increasing horizontal distance from the source area. 

As a minimum, vapor extraction will be implemented in the sump area. Thus, the sump 

area is the most logical location for pilot testing. 

The pilot test is proposed to define the relationship between VOC concentrations and 

extraction vacuum and extraction flow rates from a recovery well located directly under 

Vapor Extraction System Pilot Testing 
Sparton Technology, Inc. 
9/17/96 -2-



'.l 

I ' 

I• ' 

the sump area (see Figure 1 ). Monitoring points (proposed and existing) are located at 

varying horizontal distances and depths to allow evaluation of effective influence of the 

centrally located recovery well. 

The pilot test is also designed as a prototype demonstration of the planned YES system 

to show capability for extraction and ability to meet City/County air quality requirements. 

Further, the pilot test will show probable production rates and estimates of required 

operation time. 

Pilot Test Equipment 

For the pilot test, we are proposing AcuVac as the subcontractor to provide necessary 

equipment. AcuVac is experienced in soil vapor recovery pilot testing in the Albuquerque 

area and they have demonstrated the ability to successfully conduct meaningful pilot tests 

and to meet stringent City/County emission requirements. Further, the AcuVac procedure 

utilizes an environmentally friendly destructive technology to efficiently remove VOC 

from the extracted soil gas. 

The proposed extraction/destruction unit is based around a 300 cubic inch in-line six 

cylinder internal combustion (I.C.) engine fueled by the extracted soil-gas VOC and 

supplemental fuel as required. Emissions are controlled by the I.C. process and redundant 

catalytic converters. 

A vacuum blower propelled by the I. C. engine is capable of producing well flow rates of 

up to 120 cfm and negative pressures of up to 15 inches of mercury. Acu Vac-fumished 

pilot test equipment also includes: a data recording system; magnehelic pressure gauges 

capable of reading to 0.01 inches of water; soil gas flow measuring devices; real-time 

field screening/analytical equipment; temperature and barometric measurement; and 

sampling ports for recovery of influent samples. 

Pilot Test Procedure 

The pilot test is proposed to be conducted using the central four-inch recovery well 

(VR-1 ). The remaining recovery wells (VR-2 through VR-5), UFZ groundwater 

monitoring wells (MW-17, MW-21, MW-24, and MW-25), and vapor probe cluster 

(VP-1) would be used as observation points for the pilot testing (see Figure 1 ). The pilot 

testing will be conducted at several different rates of vacuum and flow (up to the 

Vapor Extraction System Pilot Testing 
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maximum capability of the extraction unit) to determine the performance characteristics 

of the vapor recovery well/adjacent subsurface. 

Prior to each individual test, depth to water, temperature and barometric pressure, and 

magnehelic pressure gauge readings at each monitoring point would be recorded. After 

the pilot test is started, extraction well vacuum and flow and extraction system operating 

data (including supplemental fuel flow) will be recorded. Pressure instrumentation at each 

of the observation wells will be monitored and recorded to determine vacuum 

communication with the recovery well (demonstration of radius of influence). 

The produced vapor stream (influent) will be analyzed (on a real-time basis) using field 

screening instruments to determine variation in influent VOC concentration. At selected 

intervals, influent samples will also be obtained for confirmatory laboratory analyses (EPA 

Method 80 I 0 and 8020). At least one confirmatory sample will be obtained for each 

extraction rate test. The purpose of the screening/testing will be to determine VOC 

concentration variation as a function of both pumping rate/vacuum and elapsed pumping 

duration. 

Based on previous experience, the pilot test should require no more than two days of 

actual vapor extraction. It is anticipated that two to four extraction rates will be tested. 

Each extraction rate test will nominally take three to four hours. Upon completion of 

testing, a detailed pilot test report, including all operating and analytical data and 

recommendations for operating parameters and effective vacuum radius of influence, will 

be compiled and provided to NMED. 

Pilot Test Schedule 

Upon authorization to proceed, it will take from two weeks to over a month to schedule 

a drilling contractor to install the five vapor recovery wells. Approximately one week 

will be required to install the wells. Sampling and analytical testing will require several 

more weeks. Pilot testing can then be arranged in accordance with the subcontractor's 

schedule. Currently, several weeks are required to mobilize the pilot test equipment; 

however, once equipment is on site, the actual pilot testing can be conducted in several 

days. Interference with the schedule could be caused by the holiday season and possibly 

weather. 

Vapor Extraction System Pilot Testing 
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Objectives 

The objectives of this proposal are two-fold: 

1. To address high volatile organic constituent (VOC) concentrations m 

groundwater at the location of MW-32. 

2. To evaluate the cause of erratic VOC detections historically observed during 

periodic sampling of groundwater monitoring well MW-32. 

Lower lower flow zone (LLFZ) groundwater monitoring well MW-32 has historically 

exhibited erratic detections of volatile organic constituents (VOC). Periodically, it 

exhibits anomalously high concentrations relative to surrounding adjacent wells and also 

periodically exhibits anomalous constituents. Further, out of 13 cluster well locations, 

well MW-32 is the bottom well in the only cluster showing an increase in VOC 

concentration with depth. 

The source of the erratic detections is a matter of speculation, but would include 

completion problems such as a defective grout seal or a cracked well casing allowing 

intrusion of shallow contamination. Sampling procedures have been ruled out as a cause 

through detailed resampling and multiple split procedures. 

One procedure to determine the cause of the erratic behavior would be to pump the well 

for an extended period and observe the effect on sampled water quality. If well MW-32 

does represent a zone or area of higher VOC concentration, the extended pumping from 

this well would also be a form of source control and containment. It should be noted that 

MW -32 is also immediately downgradient of the source area. 

Proposed IM Expansion 

The current IM system recovers a total of approximately 2 gpm from the upper portion 

of the aquifer. The treatment capacity of the IM system is 20 gpm. Well installation data 

for MW-32 indicate that pumping rates of 10 to 15 gpm could possibly be achieved. 

Actual production rate would be determined by installing a temporary pump and 

conducting a limited pumping test to determine production pumping rate and drawdown. 

A production pump would then be sized and installed. Discharge would be routed to the 
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existing onsite treatment unit. It should be noted that MW-32 is located almost adjacent 

to the treatment unit -- allowing economical, secure connection. 

Production and impact on water quality would be evaluated on a periodic basis and 

furnished as a part of the site operation reporting. 

Schedule 

The current IM system is permitted for a production of 20 gpm. Adding well MW-32 to 

the IM system is simply a matter of conducting a limited pumping test for sizing 

purposes, and then installing the pump, controls, and connecting piping. It is estimated 

that well MW-32 could be recovering water within two months of authorization to 

proceed. 

Expansion of Interim Measures 
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BLACK & VEATCH 

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

Spartan Technology 
Coors Road Facility 

Mr. R. Jan Appel 
Vice President and General Counsel 
Spartan Corporation 
2400 East Ganson Street 
Jackson, Michigan 49202 

Dear Mr. Appel: 

B&V Project 26602.0100 
B&V File 8 

July 10, 1996 

Re: Updated Corrective Action 
Recommendations 

As part of the continuing, phased investigation at the Coors Road facility, we have 
obtained additional preliminary data on the extent of soil gas and groundwater VOC 
concentration. In response to your request, the purpose of this letter is to briefly 
outline three corrective actions set forth as follows: 

1. Install and operate a vapor extraction system (VES) in the immediate 
source area to reduce VOC concentration in the unsaturated zone. 

2. Install and operate a groundwater extraction well to contain the leading 
edge of the defined plume. 

3. Expand the existing onsite Interim Measure (IM) pump and treat system to 
include LLFZ well MW-32. 

These recommended actions are described more fully in following sections of this 
letter. All of these actions are consistent with information given in the Corrective 
Measure Study (CMS) Report. 

Vapor Extraction Systems (VES) 

Preliminary analytical results from the recently installed vapor probe in the center of 
the source area (adjacent to the solvent sump) and the April 1996 deep soil gas 
investigation confirmed the findings of the RFI and CMS Reports. Specifically, 
elevated soil gas concentrations (above 10 ppmv) of TCE and 1,1,1-TCA are found in 
the immediate source area and negligible soil gas VOC concentrations are found 
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offsite. The elevated soil gas VOC concentrations are believed to be the result of 
adsorption to fine-grained silts and clays in the upper 40 feet or so of the unsaturated 
zone. 

The elevated soil gas VOC concentrations indicate that VES should be considered in 
the source area. As many as seven soil gas extraction wells (as shown in the 
attached figure) may be necessary to cover the source area with elevated soil-gas 
VOC concentration. The areal coverage provided by these wells indicates that further 
vapor probe installation in the interior source area is not warranted. Any additional 
soil gas monitoring, if necessary, could be provided by the individual extraction wells. 

Detailed information of VES is given in the CMS Report. Extraction rates are 
expected to be in the range of 5 to 1 0 scfm per well. It is anticipated that the VES 
would be operated on a pulsed basis for up to three years to obtain maximum 
practical reduction in VOC concentration in the unsaturated zone. 

Plume Containment 

Based on preliminary sampling and analyses at the three new groundwater monitoring 
well locations that have been drilled so far-- specifically, UFZ wells MW-66 and 
MW-68 and TFZ well MW-67 (Spartan correspondence 5/14/96) --the 1996 TCE 
plume contours given in the CMS Report seem reasonable. Based on the plume 
configuration, a single groundwater extraction well located along Buckeye (as shown 
in the attached figure) should be capable of containing the defined plume. For 
security, it would be advantageous to install the well on a vacant residential lot. 

The partially penetrating well should be screened at least into the upper thirty to thirty
five of the saturated zone. (Upper and Lower Flow Zones). Screen depth should be 
adjusted, based on pilot hole logging, to assume placement in a transmissive zone. 
Very deep penetrations are undesirable due to the potential for contaminant migration 
to the Lower Lower Flow Zone (LLFZ). 

Using aquifer properties given in the RFI Report and confirmed by the USGS, a 
pumping rate of 50 to 100 gpm would give a capture zone width (at the well) of 
approximately 1,500 to 2,000 feet which would adequately cover the width of the 
plume. Alternatively, capture zone width could be based on the 600-foot-plus radius 
of influence demonstrated in pumping tests reported in the RFI. The pumping rate 
would give a drawdown in the range of six to ten feet. The pumping rate should be 
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adjusted to provide sufficient drawdown for containment but not so much drawdown to 
pull shallow contamination deeper into the aquifer. 

Extracted water would be treated at the well head on the residential lot to avoid any 
problem with transmission of untreated water along public right-of-way. It is 
anticipated that the only required treatment would be air stripping to remove VOC. Air 
polishing of air effluent should not be required since the total VOC emissions will be 
less than 5 pounds per day. 

Treated water could be routed from the well head treatment site to the Rio Grande in 
a pipeline buried in the public right-of-way. An NPDES permit would be necessary for 
such a discharge, as discussed in the CMS Report. 

Enhanced IM Recovery 

We continue to recommend that LLFZ groundwater monitoring well MW-32 be added 
to the existing onsite IM pump and treat system as detailed in the CMS Report 
§ VIII.B. 

We appreciate the opportunity to provide this information. If you have any questions, 
please call. 

bk 
enclosures 

Sincerely, 

BL~4& VEATCH .. 

~X:~!). 
Pierce L. Chandler, Jr. 
Project Manager 
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5728 LBJ Freeway, Suite 300, Dallas, Texas 75240, (214) 770-1500, Fox: (214) 770-1549 

Spartan Technology 
Coors Road Facility 

Ms. Anna Marie Ortiz 
Assistant General Counsel 

B&V Project 26602.0100 
B&V File B 

August 12, 1996 

State of New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 887502 

Dear Ms. Ortiz: 

Re: Vapor Extraction System Pilot Testing 
Coors Road Facility 

In our teleconference on August 5, 1996, we had discussions with you, Dennis 
McQuillan, and Rob Pine concerning pilot testing for the proposed VES. Based on 
those discussions, we are submitting this additional information on VES pilot testing as 
indicated in Jim Harris' letter of August 6, 1996. Specifically, this information covers 
the installation of additional vapor observation/recovery wells and pilot testing of a 
centrally located vapor recovery well in the sump area. 

The centrally located vapor recovery well would be a 4-inch well installed in the sump 
area as described in our July 22, 1996, revised proposaL Additional 2-inch vapor 
wells (as previously described) would be installed at varying radial distances of 50 to 
100 feet from the central well. A minimum of four wells would be installed at the 
approximate locations shown on the attached base map. These wells would be 
utilized as observation wells (together with the existing soil gas vapor probe VP-1 and 
existing groundwater monitoring wells with screen exposure above the water table) in 
a pilot test to evaluate production rates, radius of influence, and VOC concentration in 
the produced vapor stream. The additional vapor wells would also be used to further 
define the extent of VOC concentration in the soil gas. These wells could also be 
potentially used in the VES for vapor recovery and/or air introduction . 

We anticipate that the pilot test would use a locally experienced subcontractor such as 
AcuVac to recover soil vapor from the central vapor recovery well and monitor the 
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surrounding observation network. It is our opinion that several days of pilot testing 
would be required to determine recovery rates and VOC concentrations for permit 
purposes. Once we have reached agreement on the location and number of pilot test 
wells and observation points, we will submit a more detailed description of the actual 
pilot test procedure. At the conclusion of the pilot testing, analyses would be provided 
relative to the extended VES implementation. 

As shown in the following table, there are potentially four groundwater monitoring wells 
that could be utilized in the pilot test for vapor observation wells. 

GROUNDWATER MONITOR WELLS 
IN VAPOR RECOVERY AREA (PILOT TEST) 

Elevation Top of July 1996 Water 
Screen Level Elevation Screen Exposure 

(ft) (ft) (ft) 

MW-16 4979.50 4979.45 .05 

MW-17* 4982.28 4979.44 2.84 

MW-21* 4983.86 4979.18 4.68 

MC-22 4976.06 4979.06 (3) 

MW-24** 4980.30 4975.72 4.58 

MW-25** 4981.31 4977.64 3.67 

* Vapor sampled successfully April 1996. 
** IM groundwater recovery wells. 

The four wells with good screen exposure (MW-17, MW-21, MW-24, and MW-25) were 
tested in April 1996 for the presence of VOC above the water table; however, VOC 
concentration in two of the wells, MW-24 and MW-25, could not be confirmed by 
laboratory analyses due to the water level being drawn above the top of the screen. It 
should be noted that photoionization detector readings during purging were 
significantly lower than comparable readings in MW-17. The locations of these four 
groundwater monitoring wells relative to the central vapor recovery well are shown on 
the attached base map. Note that two of the wells are within a 25-foot radial distance. 
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Two-inch vapor wells as previously described in the July 22, 1996 proposal would be 
installed at four locations around the central vapor well. Radial distance ranges from 
50 to 100 feet as shown on the base map. The locations and radial distances 
conform to our previous discussion of pilot testing as described in the August 6, 1996 
letter. 

We trust this pilot testing information is sufficient for your needs. 

bk 
enclosures 

cc: Mr. James B. Harris 
Mr. R. Jan Appel 

Sincerely, 

BLACK & VEATCH 

L£~(). 
Pierce L. Chandler, Jr. 
Project Manager 
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Spartan Technology 
Coors Road Facility 

Ms. Anna Marie Ortiz 
Assistant General Counsel 

B& V Project 26602.01 00 
B&V File B 

August 22, 1996 

State of New Mexico Environment Department 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 887502 

Dear Ms. Ortiz: 

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

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 (RFI Attachment 1 0). 

2. Illustration 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 Spartan 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 1 00-gpm capture zones (f =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. 

bk 
enclosures 

cc: Mr. James 8. Harris 
Mr. R. Jan Appel 

Sincerely, 

BLACK & VEATCH 

tf{L~Il, 
Pierce L. Chandler, Jr. 
Project Manager 



Owner 5,d1J.~/OI\./ /~A.JOL.OC. Y Computed By f/L-c__ CD 
Plont @0~ £o A-D unit Dote !2 ,/v 19 2k_ BLACK &: 

VEATCH 
Project No. t2Z~~02 .. 0/00File No. Verified By -----

Title tfA.f)ttLS tJ;:' .:rN';::~~e Dote _____ 19 __ k' ~ 
()$(,(}4 ;e;==-r /?ttM.P 7657' //lf?IA.$po9e I of _3 

'.==ij======================= 

% j 

.f ,, 

f' \ 

w 
u 
<( 
Q_ 
(/) 

(/) 

I 
1-

z 
w 
f-
a:: 
3: 
1-
0 
z 
0 

' 0 

CD 
N 

" -r-

1 
z 
0 
a.. 

t) PuM,L/ /G-57" wiJS C!1JN()C{.(.-£6o /N G/het-'7' 

,;2) 

()C.-{7.:)1.9&1!2.. I q 64. 

.f1tt uP "/ 65 T c.AJ /1-S 
~R~tt,/1-rttJA.J ~~AsoA./ 
70 t1/IIC>-NOt/av/86te_ 

C!OI\/.t?acrc-o Nc#,e GAJ!J or 
Wille# ~c./AJS ~/1/l JV11CJ-1?/RtL 

3) fR~IC,Ft7LoAI t!> {f/,Rov,l?GO /.1{ (l!J/2~!ES 114A-/N 
CAIJ/J-L AAllJ I265UL(S IN 4 -rr..Vo 7o 71/I2EiG 
F(XJ/ I /J C112GI9-56 1 tv' ,4:r/&AJ7i oM E?r 12t C- t!Et.£1/ lr7i CIA} 

7) 

/;le- UIJLI;\/~D C1:Jte~LGS (V!/HA/ C!..IJ-A}I9t_ IS 

L 6'75 71-f/f7\J 70 CJ PG'6T .:?OU"fliG/J ~~ ~ r 
77-1-C? PuM~t:o wGt-,L /JU-~-/ U..SG.z:> tAl n-le 
jf)uMP /&?/. 

;JaV/,,GJ -7G7'T wlfss ,4 I f)CJ- c;,;:JM c:!AJS7/#J/ 
~A-7G r&?T cutrtl- A ,;zs--;/ot£e Ptii2A-7?oA! 
j1,e 0 DtLCI /J ~ ZJ ,e A-c.U DOUJ AJ C!Jr Ol-1- r=Ger / Af 
[lfG {Ju.MfJfED V(JtE:.LC 

/'JOI Sc.t~~~t~A.IC.~/1 ~U.J/lf:l (657" LJ;If/H 
&:x.l+t!3tli!ED A-N "' ~U.tl-1 15!=-tUM '/ $16,AI/f-7UI!:.fE-

c_ C!.t!'JAIIJ t7iOAJ ~r _,e6CJ-HJ-,ec;, 6 GQ.c.LA-L 77J ;?JcLM /'!,{)~ 

~1176) A-f==rt::.=/2... 5o/LIE: oz_oo M!Aitt-rGS OF 
c!OJ)Sr~r ,eArc:- ~a~MJJ~u~ 

fJutvtfJ (G?/ WA-S tv(tJtiJ17lJI2EO /Jy 7ifeGG 
<f) t3~u lr!t oA..I vU EELLS L1J c.;+--rcso A-7 Rll-0/ IJ-L 
!Jt?7/J-AJ~c7 (!)r 45"1 /SCJ 1 A-NO ~50 rc=e-7 
#oM TI+E=- ;Ja. M PGO CA./ G-L L , 

D /?-rA-Nt!. E. - p 12 A-d; f) 0 UIIU dJA--Tt9- ;::t/2oAil. -r t-I-C
oJJst5t9UA-rltJA./ uJGLL-7 PGNttJA/5-[telt-IGO A 
/2A-Dt.l.Ls (!)F ;AlFLLLGtfJC!_& ~F fhPPEoKJM~Y (otrJ~ 

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, 
INITIALED, AND DATED BY THE RESPONSIBLE INDMDUAL. 



',' 

' ' 

w 
u 
<( 
a... 
(/) 

(/) 

I 
1-

z 

t-' 5 
. ' z 

0 
0 

" Q) 
N 

~ ' ,.... 
-r-

1 
~-· z 

c:> 
• a.. 

BLACK & 
VEATCH 

~ 
~) 

11) 

Owner Sti#!&J r'cZihUOL.~ '-( Computed By 
flc..c... 

Plant Unit Date 8/& 
I 19~ 

Project No. File No. Verified By 

Title eo:r ll..St'AJCp 12!=£ Date 19 __ 

Page 
-z_ 

of ~ 

f:/e&D I C/A-,d L '/' / 7/-fc:- fi2 rtl/1 tl5 c:Jt= I ,tU FLUC!7Al t!.CE CJ F 
~coo Ft:=er ;s /f-t-5o -rrf-~ Hf:lRoNAAA-1-e; 
Z? r 6 r/J-IU cz. e -ro 7?1-G (!J!JR f21H_es /1/7 A-r A.! 
(2;4-N 1ft_ /l- IV 0 ;:r ~ 12! ~A-7'!3 b ~lf~;Vl L,4-,c.J f) 
(_ ;:JtE-!v1tJ1JS 7~ATGJ) 5oc.t.Jed!.C ~F ~GC.H~ ~ 

_r A) /)f-G /7-!3 SE1U C!.E- c:J p //If S e._ LOSE 
S((:)Cf ifE ~G OF ~ £:0-J-A-~G, £i" mt:E- t!-0 AJ &-
t:?r ZJC:~ ~G?-5/ 0 ;'(/ u__:;d c.£-Ll:> /-/ /ft/ c 
aolt.llttUuGD 70 2Jt:Et=,06if /f-IULJ c:x.Pf}-,f)£J 
Dt.{etYC, Td-E /2tiMt:J /EST 

/rAIIrL-y--'51..5 tJF TJfc= MMP le51 .ZJ/}-7/f 
£~5dL-rGb /N /HE rt:!)L.LOUJ/NC:, 

~e::ctJMMo-NDGD Dt:=-si/,J<J y:::'A-12A-uc-rGI2~: 

f .eA->Js /f/11-:'>51 t/1"'/'f/ 7 ==- I !3 1 tO 1?0 'j f d /-1/ "* 
s-ro~A-&rc ~EErFLCIIS'AJ0 ;S ==- v, ooz5 ~ 

/7-ft:E. ,e_~ _L A-IJJ) Su 1.3SG&ucAJ/ S/UfJIE.S 
J./Pr-U/3- CtJ/J rtt2,vt EEO 71-f-IJ-T #-YPROt;GOLetiiC 
c!thvLJt7lOAJs Y~PI'N~D ~/' 77/G {Jafl/1.17 
,_,..IE!5/ I}RE:- ,eGt-/h7t/6L'/' COA.Js-r#-NT 
e>vc;.,e_ -rtf-s PLuM G /}-!€ sA- . 

/fi-e LGA-b/,.Ut:, 6-Dt:, G- OF /!h::5- f/a.uAE-
1.5 5~UGI2-IH- 77MU5 A-N!:J FG£37 r=;e&~ 
!!HE RGC-H-IrJeC, 6 /J-If9GA-) ~C> /2A--LJUJS 

t!J F- / IJ P t..u GAJ e!..G C211-JJ IS & C!.. /J-Lc.u LA-rGO 
,c,.e o ;V1 71-fE:: 'j) ~~6, A/ ;:; /}-~ A-#16-re€. :s. 
t.J_S I A.iC, Nt!?AJ- C/2UIU /J.,IE./UV[ M G{rk)O .5:> 

* See ATTI'tC.I+G.:t:> (!l)tJ~c._u_:StOA/5 ..j {!_A-Lt!ut-~fhv.:5 Fi€o;11 
.eF:r..... ~-rr/1-4-~-MaJT /O 

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, 
INmAI l='n ANn nATI='n RV TI-IJ:'" kii='~P()N~IRI J:'" INI'\1\/11"1111\1 



¥ \' 

ID I 

' ' 

Owner ~//he7lJN 16::-fhUOLO~ l: Computed By 
;:Jc_c_ 

BLACK c!c IE/~ 19 9~ VEATCH Plant Unit Dote 

~ Project No. File No. Verified By 

Title lfX;L d.;St'A.Iq ,e~.r. Dote 19 __ 

Page 3 of 3 

14) t.J.. S IIJC, 711€ C? 00 /'GR- ..,YA-c.O 13 /1-fJ/1~ XIAA 1177 OAJS 

OF 7ii-G /lfGtS A/ON - Ga/t.LIL181</ tltf/1 bcpU.A--r(t:l~ 

771-/E .£./1-0 It<..~ 0 ~ / /f/ FLU t:=-A .. N!. c {!_ /J-;1..1 136 
G l'f-L ~t_.tt-76.0 F;t!: ~N7 -rths;- ;:=oL LtJ(.L) / A.l"t ~ 

,e, c I§,!- r -t ' 

UJI..ftE-Ie£ Ko c ,<'t4-0tu5 fJ~ / #rLuGA.!C!..G (-H) 
T= IR/hv51V1t-s~/ul--r-Y {Jfdi-H) 
c -:::: f?lu M P'J A/t:, j)t1 Rfr7t OA/ ( d a. y-s) 
jj :::. 5 7lJ ~ A-4 G cJ o GFA c.; tSVI 

t3 ;s) Svtf3s77ru7?;U~ 771£- ,cJu!VlP /65/ vt9-Lds:s 
~ //()TO //IG /-J-~Ot/6 G&Lt/t/t(j/1..1 '?;bLDS 
(/) 

(/) 

. ' I 
I-

z 
' ' w 

1--
e:::: 

•· 3: 
1--
0 
z 

' ' 

0 
,. 0 

~··· 

CD 
N ,..... -I 
z 

" 0.. 

.eo = _,/p. 3 (1B,OCZJJ(Jd/4Y-tl I r - (!), f90 , 

tfo - I 4to'7. 7 f -t 
tAJ lfGAI i: ..::. I d"-1 

- z_ da.y5 
::;. ? d~~ 
::; 70 d tV-f 5 
-:::. 7tos- c::;{_tl..J-(7 

7 

:II\,} ~1\Jr!.LU..Stt!JA.// ;€/1-0JU.!S ()F /IUFLUGAJC!E 
IS A--r L£/1-?7 GcQO Ft=6T c!JtJ 5!76 

(pl.l. b /CJ (!(!) Jelf /j-LE:~ /VJ /J-1 tJ (2/J-AJ 1]-t_ J , 
~FF-5176) ;9frf) I U..::::> tfJ F I /J FLU ENC6 VJ 1 L.L 
t3 G- Llt-te &, ER... , 

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, 
INITIALED, AND DATED BY THE RESPONSIBLE INDMDUAL. 



I ' 

steady solution. However equilibrium or steady-state conditions provide a 

higher level of confidence in analytical results. 

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 to 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, R0 , of approximately 600 feet has been demonstrated by both 

q .. < 

11 

~< 



' , 

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 Report and current analysis indicate a storage coefficient, S, value 

in the range of 0.002 to 0.003. Some individual analyses indicate a storage coefficient an 

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 
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SAMPLE CALCULATIONS 

I. LOWER FLOW ZONES 

A. Steady radial flow without vertical movement 

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

2.3o a 
T= -----

2rr As/ Alog, 0 r 

(Lohman, Eq 34, units of L 2 T 1
) 

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

T= 

where a = 180 gallons per minute and 

As/ Alog, 0r = 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 o = 600 feet extrapolated 
from the data in Figure 23; and, the nominal time to equilibrium, t., 
of 200 minutes (0.139 days) using: 

S = 2.25 T ( ~2t (Lohman, Eq 59, Dimensionless) 

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

0.3 T t. 0.3 (18277 gal/dayjft) (0.139 days) s = = 
(600 ft) 2 

s = 0.0021 
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note that if t. .. 300 minutes 

s = 0.003 

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

3. 

T = 2.30 Q log10(r2/r1) (Lohman, Eq 32, L ~1 units) 

2rr (s, - s2) 

in typical units, 

For Q = 180 gpm 
rMw-1 2 = 45 feet 
rMW-13 = 150 feet 
SMw-1 2 = 5.9 feet 

and sMW_13 = 3.1 feet, 
the calculation ofT is: 

528 (180 gpm) log10{150 ft/ 45 ft) 
T= 

5.9 ft - 3.1 ft 

T = 17,748 galjdayjft 

• 

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: 

(Lohman, Eq 31, LT1 units) 

and T = Kb 
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with appropriate conversion factors, the combined equation becomes: 

T = 1055 b a log1o(rMW-13/rMW-12) 

(hMW-13)2 - (hMW·12)2 

For a = 180 gpm 
b = 75ft 

rMW.12 = 45ft 
rMW-13 = 150ft 
hMW-1 2 = 69.1 ft (75 ft • 5.9 ft) 
hMW·13 = 71.9 ft (75 ft • 3.1 ft) 

T = 1055 (75ft) (180 gpm) log10(150 ft/45 ft) 

(71.9 ft) 2 
- (69.1 ft) 2 

T = 18863 galj day /ft 
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AI Intel production well location 

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

• domestic monitor well 

1. Betsill 
2. Betsill 
3. Hutchinson 
4. Campbell 
5. 1ice 
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7. King 
8. Passage 
9. Goering 

~ Intel monitor wells site 

10. Walker 
11. Corrales 
12 Rockwell 
13. Swanson 
14. Joseph 
15. Allen 

A Intel monitor wells A1, A2, A3, A4, AS, A6 
B. Intel monitor wells 81, 82, 83 
C. Intel monitor wells C1, C2, C3, C4, C5, C6 

N 

, . ---
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Figure 1. Map showing locations of Intel production wells, Intel monitor wells, and 
domestic monitor 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 

x = distance from pumping well (feet} - parallel to now 
y = distance from pumping well (feet} - perpendicular to flow 

PI= 3.141593 
K = hydraulic conductivity (feet I minute} 
b = initial saturated thickness of aquifer (feet} 
I = hydraulic gradient of flow field in absence of pumping (feet I feet} 

Q = pumping rate (cubic feet I minute} 
T = K"b = Transmissivity (square feet I 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} 

i = 0.002 feet I feet (third Quarter 1996 water level data) 

K•b (gpdlft} - 12,000 I K•b (gpdlft) = 15,000 K•b (gpd/ft) = 
K•b (SF/min) = 1.1141 K•b (SF/min) = 1.392' K•b (SF/min) = 

a x(O) y(max) _y@x_=O l<{O_l _y(max_l y_@)<_=O x(O) ! y(max) 
GPM CF/min I +I- ! 

10 1.34 (95.49 300 150 (76.39 240 1201 (63.66 200 
20 2.67, (190.99 600 3001 (152.79 480 2401 (127.32 400 
50 6.68 (477.46 1,500 7501[ _i381.97 1.200 I 6001 (318.31 1,000! 

100 13.37 (954.93 3,000 1,500 I (763.94 2.400 1,200 -(636.62 2,000 
200 26.73 (1,909.86 6,000 3,0001 (1,527.89 4,800 2.400 (1,273.24 4,000 I 

Calculate edge of Capture Zone 

K"b = 12,000 gpdlft- 1.114 SF/min 

1a.ooo I 
1.671 ! 

y@x=O I 
I 

100 I 

200 i 
500 I 

1,000 I 
2,0001 

GPM CF/min GPM CF/min GPM L CF/min GPM CF/min GPM I CF/min 
Q= 10 1.34 20 2.67 50 I 6.68 100 13.371 200 I 26.73 

y X y X y X y X y X 
1 (95.49 1 190.98 1 477.46 1 (954.93 1 (1,909.86 

10 (95.14 50 186.60 200 449.21 250 (933.01 1,000 11.732.05 
100 (57.74 100 173.21 400 360.16 500 {866.03 2,000 (1,154.70 
150 0.001 200 115.47 600 194.95 1,000 (577.35 2,500 (669.87 
200 115.47 300 0.00 750 o.oo I 1,500 0.001 3,000 0.00 
300 3E+06i 400 230.94, 800 84.081 2,000 1,154.70 4,000 2,309.40 

500 866.0311 1,000 577.35 ij 2,500 4,330.13, s.ooo 1 8,660.25 
600 1E+0711 1,500 7E+071 3,000 3E+081 6.ooo I 1E+09 

K"b= 15,000 gpdlft = 1.392 SF/min 
GPM CF/min GPM CF/min GPM CF/min ~ GPM CF/min GPM CF/min 

Q= 10 1.34 20 2.67 50 6.6811 100 13.37 200 26.73 
y X y X y X y X y X 

1 176.39 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 (535.90 
120 0.00 200 (53.59 600 0.00 1,000 (267.95 2.400 0.00 
200 346.411 240 0.001 750 310.66 1,200 0.001 3,000 1,242.64 
240 2E+06 400 692.82 I 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 7E+06' 1,200 5E+08 2.400 2E+08• 4,800 7E+08 

K•b"' 18,000 gpdlft- 1.671 SF/min 
GPM CF/min GPM CF/min GPM CF/min I GPM CF/min I GPM CF/min 

Q= 10 1.34 20 2.67 50 6.68' 100 13.37, 200 26.73 
y X I y X y X y X Y_ X 

1 (63.66 1 (127.32 1 (318.31 1 (636.62 1 (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 1,250 517.771 2,500 1,035.53 
200 9E+20 400 2E+21 BOO 1,101.11 1,500 1,500.00 3,000 3,000.00 

900 3E+03 1,600 2E+03 3,500 8,449.75 
1,000 5E+21 2000 9E+21 4,000 2E+22 

116V Praj 020802.0100 Fllo: CAP·ZONE.wtc• 011:18AM * C, Gt.J , RL -r-kr I A 1/lt~cl //y~4.eYc:Jy I ff SO/ 
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SPARTON TECHNOLOGY, INC. 

Offsite Monitoring Well Water Level Bevations 

08/02/96 

MPE = Measuring Point Elevation in feet above sea level. 

SA = Sounder Reading in feet. 

WLE = Water Level Elevation in feet above sea level. MPE-SR=WLE. 

Well No. MPE(ft) SR(ft) WLE(ft.) I Date 

PZ-1 5142.22 183.75 4958.47 07/23/96 
MW-34 5034.49 58.85 4975.64 07/23/96 
MW-35 5042.50 69.70 4972.80 07/23/96 
MW-36 
MW-37 

MW-44 5058.75 87.43 4971.32 07/23/96 
MW-45 5089.65 120.00 4969.65 07/23/96 
MW-46 5118.98 150.46 4968.52 07/16/96 
MW-47 5155.83 187.59 4968.24 07/15/96 
MW-48 5168.31 200.79 4967.52 07/15/96 

MW-50 5211.21 249.81 4961.40 07/23/96 
MW-52 5156.79 191.70 4965.09 07/15/96 
MW-53 5164.24 197.48 4966.76 07/15/96 
MW-54 5097.64 130.47 4967.17 07/23/96 
MW-55 5168.61 201.79 4966.82 I 07/15/96 

MW-56 5168.61 201.13 4967.48 07/15/96 
MW-57 5103.54 136.78 4966.76 07/16/96 
MW-58 5168.89 201.71 4967.18 I 07/15/96 
MW-59 5059.18 88.55 4970.63 I 07/23/96 
MW-60 5134.87 167.71 4967.16 I 07/15/96 

I 

MW-61 5135.23 168.05 4967.18 I 07/15/96 
MW-62 

I I 
MW-63 5065.74 90.05 4975.69 I 07/24/96 
MW-64 5097.84 

I 
130.56 4967.28 I 07/15/96 I 

MW-65 5156.45 I 191.60 4964.85 07/18/96 
MW-66 5103.03 I 137.21 4965.82 07/18/96 
MW-67 5169.21 I 209.11 4960.10 07/18/96 
MW-68 5165.53 I 201.11 1 4964.42 07/26/96 
MW-69 5165.46 201.15 I 4964.31 07/26/96 

MW-65 5156.45 191.48 4964.97 08/02/96 
MW-66 5103.03 137.28 4965.75 08/02/96 
MW-67 5169.21 209.08 4960.13 08/02/96 
MW-68 5165.53 201.11 4964.42 I 08/02/96 
MW-69 5165.46 201.12 4964.34 I 08/02/96 

*3 
*1 
*1 

*2 

I 
*21 

*2' 
*1 
*3 

I 
I 
I 
I 
I 

•1 Airlines were installed in MW-36, 37 and 62 on 9-15-95 see AR report for WLE. 

*2 New surveyed MPE for MW-52 5156.79 survey date = 6-10-96. 

•3 WLE below top of pump, pull pump, SA taken next day. 
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SPARTON TECHNOLOGY, INC. 
Onsite Monitoring Well Water Level 8evations 

08/01/96 

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+AA/~2=WLE. 

Well No. AE (ft) AR (in) I WLE (ft.) 

MW-7 4973.07 67 4978.65 
MW-9 4969.41 60 4974.41 

MW-12 4968.17 71 4974.09 
MW-13 4972.09 46 4975.92 
MW-14 4970.39 27 4972.64 

MW-15 4974.27 dry dry 
MW-16 4977.28 26 4979.45 
MW-17 4978.36 13 4979.44 
MW-19 4968.66 54 4973.16 
MW-20 4968.07 56 4972.74 

MW-21 4978.01 14 4979.18 
MW-22 4975.64 41 4979.06 
MW-29 4970.24 56 4974.91 
MW-30 4968.89 56 4973.56 
MW-31 4967.81 57 4972.56 

MW-32 4968.54 46 4972.371 
MW-33 4972.36 17 4973.78 
MW-38 4969.14 68 4974.81 
MW-39 4968.97 57 

I 
4973.721 

MW-40 4968.43 I 51 
I 

4972.68 I 
I i 

MW-41 4968.46 47 4972.38 I 

MW-42 4970.34 19 4971.92 I 
MW-43 4970.48 17 4971.90 
MW-49 4967.66 55 4972.24 

I 
MW-36 OS 4969.19 I 27 4971.44 
MW-37 OS 4967.57 I 27 4969.821 
MW-51 OS 4977.04 I 44 4980.71 
MW-62 OS 4966.94 I 27 4969.19 ' 

Recovery Wells 

PW-1 
MW-18 
MW-23 
MW-24 

MW-25 
MW-26 
MW-27 
MW-28 

4964.71 
4968.07 
4973.42 
4974.89 

4976.06 
4965.88 
4972.23 
4971.62 

I 
I 

i 

I 

7 
15 
30 
10 

19 
13 
13 
12 

·~, AEon Recovery Wells needs recalibration 
OS= Offsite 

I 
4965.29 l 
4969.32 ! 
4975.921 
4975.72 

4977.641 
4966.96 I 
4973.31 
4972.62 I 

'"1 

Date 

07/23/96 
07/17/96 
07/23/96 
07/23/96 
07/17/96 

07/17/96 
07/17/96 
07/23/96 
07/17/96 
07/17/96 

07/17/96 
07/17/96 
07/23/96 
07/23/96 
07/23/96 

07/16/96 
07/23/96 
07/23/96 
07/23/96 
07/23/96 

07/23/96 
07/16/96 
07/16/96 
07/16/96 

07/16/96 
07/16/96 
07/16/96 
07/16/96 

07/23/96 
07/23/96 
07/23/96 
07/23/96 

07/23/96 
07/23/96 
07/23/96 
07/23/96 

I 

I 
I 
I 
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SPARTON TECHNOLOGY, INC. 
Coors Road Facility 

Capture Zone Definition - USGS Conditions 

x = distance from pumping well (feet) - parallel to now 
y = distance from pumping well (feet) - perpendicular to now 

PI= 3.141593 
K = hydraulic conductivity (feet I minute) 
b = initial saturated thickness of aquifer (feet) 
i = hydraulic gradient of now field in absence of pumping (feet I feet) 

Q = pumping rate (cubic feet I minute) 
T = K'"b =Transmissivity (square feet I minute) 

K= 
b= 

T=K"b= 

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 

i = 0.002 feet I feet (third Quarter 1996 water level data) 

K*b JgQ_d/ftl = 8.416 
K*b (SF/min) = 0.781' 

a x(O) y(max) y@x=O 
GPM CF/min +I-

10 1.34 (136.16 428 2141 
20 2.67 (272.31 856 428 
50 6.68 (680.79 2,139 1.070: 

100 13.37 (1 ,361.57 4,278 2,139 
200 26.73 (2,723.14 8,555 4,2781 

Calculate edge of Capture Zone 

K*b= 8,416 gpdlft = 0.781 SF/min 
GPM CF/min GPM CF/min ! GPM CF/min GPM CF/min I GPM 

Q= 10 1.34 20 2.67 50 6.68 100 13.37 200 
y X y X y X y X y 

1 (136.15 1 272.31 1 680.79 1 (1 ,361.57 1 
100 (110.75 100 259.96 400 600.58 600 _(1,272.28 1,000 
150 (76.03 200 221.49 BOO 334.17 1,200 (989.32 2,500 
200 (20.45 300 152.06 1,000 102.26 2,000 (204.52 3,500 
214 0.201 400 (40.90 1,070 0.20 I 2,139 0.39 4,000 
250 7E+011 428 (0.39 1,250 339.65' 2,500 679.31 4,278 
300 2E+02 500 135.861 1,500 1,099.52 3,000 2,199.04' 4,500 
350 SE+02 600 4E+02 2,100 4E+04 4,000 2E+041 6,000 

aav Prai o2M02.o1oo Fllo; CAPZONE1.w1<4 

CF/min 
26.73 
X 

(2,723.14 
(2,599.62 
(1 ,911.34 
(1 ,027.38 

(409.04 
(0.00 

368.50 
4E+03 

lle:18AM 
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