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DECLARATION AND
EXPLANATION OF SIGNIFICANT DIFFERENCES 

SITE NAME AND LOCATION

Well #3 Subsite, Operable Unit #13, Plume 1 Ground Water

Hastings Ground Water Contamination Site 
Hastings, Nebraska

STATEMENT OF PURPOSE

This document sets forth the basis for the decision of the United States 
Environmental Protection Agency (EPA) to modify an aspect of the interim action 
remedy that EPA selected in the June 30, 1993 Record of Decision (ROD) concerning 

the Well #3 Subsite, Ground Water Operable Unit #13, Plume 1.

STATUTORY BASIS FOR ISSUANCE OF 
EXPLANATION OF SIGNIFICANT DIFFERENCES

Section 117(c) of the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), as amended, 42 U.S.C. § 9617(c), provides that if any remedial 
action taken after adoption of a final remedial action plan differs in any significant 
respects from the final plan (i.e. in scope, performance or cost), EPA shall publish an 
explanation of the significant differences (ESD) and the reason such changes were made. 
In addition, the EPA may, at its discretion, prepare an ESD when the Agency determines 
the need for a significant change to the ROD which does not alter the selected remedy.

Based on information which has developed during the course of the remedial 
design, EPA has determined that changes are necessary to components of the selected 
remedy described in the ROD. The changes to the remedy are the result of pre-design 
evaluations performed to assure the cost-effective implementation of the remedy and 
attainment of remedial action goals. The changes do not fundamentally alter the remedy 
selected in the ROD with respect to scope, performance, or cost.

Components of the selected remedy which are impacted involve the system to 

treat contaminated extracted ground water prior to reinjection. In the ROD, EPA had 
considered both a granular activated carbon (GAC) system and an air stripping system as 
possible treatment systems. EPA had selected GAC based upon the expected 
concentration loading factor and the anticipated rate of removal prior to release, reuse or 
reinjection. Through this ESD, EPA changes that decision and selects air stripping as the 
system to treat contaminated ground water prior to reinjection.

In accordance with Section 117(d) of CERCLA, 42 U.S.C. § 9617, this ESD and 
supporting documents will become part of the Administrative Record which is available



for public review at the EPA Region VII Records Center, 726 Minnesota Avenue,
Kansas City, Kansas and at the Hastings Public Library, Fourth and Denver Streets, 
Hastings, Nebraska.

The EPA serves as the lead agency for this project, with support from the 
Nebraska Department of Environmental Quality (NDEQ).

The EPA completed a series of investigations of the Well #3 Subsite and released 
a draft Feasibility Study Report in 1993. The EPA published a ROD for the ground 
water interim action on June 30, 1993. A detailed history of activities at the subsite and 
a discussion of contamination problems associated with the Well #3 Subsite are 
contained in the ROD. The ROD defines the Agency’s selected remedy for two distinct 
plumes of contamination at the subsite. This document presents the change in the 
selected interim remedy for Plume #1 as presented in the ROD. The reader is referred 
to the ROD for additional information about the subsite and EPA’s decision to require 
cleanup of the ground water.

DESCRIPTION OF SIGNIFICANT DIFFERENCE

The ROD, which contains the interim remedial action plan for Plume 1 at the 
Well #3 Subsite, selects extraction and treatment as a remedy for Plume #1 and 
specifies that GAC be used to treat contaminated ground water to MCLs prior to 
reinjection or reuse. This document modifies the ROD by selecting air stripping prior to 
reinjection as the means to treat contaminated ground water.

EPA conducted a pre-design investigation of the subsite in 1994.1 During the 
investigation, EPA observed a dramatic decline in the levels of CC14 contamination at the 
subsite. This may be attributable to the success of SVE, which was conducted from June 
1992 through June 1993 at the subsite, as well as the recent rebounding of the ground 
water.2

Results of the pre-design investigation indicated that the highest levels of CC14 are 
now in the vicinity of CW-5, a monitoring well located approximately 1900 feet 
downgradient of the source area. CW-5 is positioned to capture the majority of 
contamination flowing downgradient from the source area and will capture any water that 
exceeds the 31 ug/1 interim action target concentration. For that reason, CW-5 was 
chosen as the well where the extraction and treatment would occur. It is anticipated that 
the levels of CC14 will diminish within a short period of time and for the majority of time

1 The results of this study are published in the Draft Pre-Design Investigation 

Report for Well #3 Ground Water Interim Action. June 1994,

2 Ground water levels at CW-1 have risen 5.74 feet from September 1992 to April 

1994.



3

that CW-5 is pumping, the levels of CC14 will be below 10 ug/1.

EPA concluded in its investigation that GAC would not be a cost effective 
treatment technology for the low levels of contamination now being observed in Plume 
#1.3 This is based on the fact that GAC has very limited adsorption capacity when used 

to treat low levels of contamination. The adsorption capacity of GAC is only 0.24 
micrograms of CC14 per gram of GAC when water is contaminated with 10 ug/1 of CC14. 
Therefore, GAC costs would be very high on a mass removed per dollar basis (an 
estimated $5000 per pound).

Through this ESD, EPA is selecting air stripping without emission controls as a 
means for removing the CC14 from the contaminated ground water. The emissions 
associated with air stripping are estimated to be well below levels that would create 
adverse health effects. Air stripping without emissions control will not violate any 
Federal or State standard, requirement, or limitation that is Applicable or Relevant and 
Appropriate (ARAR), including Title 129 of the State of Nebraska Rules and 
Regulations - Air Pollution Control Rules and Regulations.

EPA selects air stripping for the following reasons:

Effectiveness: air stripping is well proven to achieve volatile organic compound 
(VOC) removal efficiencies of over 99 percent.

Implementabilitv: Air strippers for this application are readily available from a 
number of vendors. Installation and operation is simple. There are no hazardous 
waste residuals generated through the process, as opposed to GAC which requires 
transportation and treatment or disposal at a RCRA permitted facility.

Cost: Air stripping without emissions control is the least costly VOC treatment 

process available.

A tray-type, low-profile air stripper is recommended as it is more compact, easy to 
install and economical.

EPA evaluated the following discharge options for the treated water: industrial 

use, storm water discharge, infiltration trenches and reinjection wells. EPA selected 
reinjection of the treated water back into the aquifer to allow for water conservation.
The number and location of the reinjection wells were based upon subsite data.

The State of Nebraska agrees with the changes presented in this ESD.

3 These conclusions are set forth in the Preliminary Design Report for the Well #3. 

Plume 1 Ground Water Operable Unit Number 13. August 1994.
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AFFIRMATION OF STATUTORY DETERMINATIONS

This interim action is protective of public health, welfare and the environment. 
This action complies with action-specific and chemical-specific Federal and State ARARs 
and is cost-effective. Although this interim action is not intended to fully address the 
statutory mandate for permanence and treatment to the maximum extent practicable, this 
interim action utilizes treatment and thus is in furtherance of that statutory mandate. 
Subsequent actions are contemplated to further address the threats posed by the 
conditions at this subsite. Because this interim remedy will result in hazardous 
substances remaining on site above health-based levels, a review will be conducted to 
ensure that the interim remedy continues to provide adequate protection of human 
health and the environment within five (5) years after commencement of the remedial 
action. Review of this subsite and of this interim remedy will be ongoing as EPA 
continues to develop remedial alternatives for the Well #3 Subsite.

PUBLIC INFORMATION

This ESD is being mailed to State and Local officials, the Potentially Responsible 
Parties and other interested parties who Obtained copies of the ROD from EPA. The 
EPA will publish a notice regarding availability of this ESD in the Hastings Tribune.
This document will also be included in the Administrative Record.

DECLARATION

For the foregoing reasons, by my signature below, EPA is issuing this Explanation 
of Significant Differences for the Well #3 Subsite, Hastings Ground Water 
Contamination Site, Hastings, Nebraska.

f Dennis Grams, P.E. 
Regional Administrator
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DRAFT

PRE-DESIGN INVESTIGATION REPORT 

WELL NUMBER 3 GROUND WATER INTERIM ACTION

1.0 INTRODUCTION

Morrison Knudsen Corporation (MK) conducted a field investigation to support remedial 

design (RD) at the Well Number 3 subsite in Hastings, Nebraska. Work was generally 

conducted in accordance with the Remedial Design Work Plan for the Well #3, Plume 1 

Ground Water Operable Unit Number 13 dated March, 1994 (MK, 1994). The investigation 

focused upon addressing data gaps with regard to the extent of the 31 microgram per liter 

(Mg/1) carbon tetrachloride (CC14) plume targeted for interim action, the extent of the 

silt/clay layer, which has been determined to be an effective barrier to contaminant 

movement into the deeper part of the aquifer, and to determine the probable aquifer 

response to pumping above the silt/clay layer so that a well system could be designed (flow 

rates and well spacings).

An investigatory borehole program was conducted in order to satisfy the study objectives 

focusing on plume limits and extent of the silt/clay lens. Data from that program generated 

information as to the CC14 distribution through in situ ground water samples. The presence 

of the silt/clay lens was also determined through logging of core samples. The investigatory 

borehole program operations and results are presented in Section 2.

A ground water extraction pumping test, followed by a 39-day pilot test, was conducted to 

determine hydraulic properties of the aquifer in the vicinity of the plume. The objectives 

of the 39-day pilot test were:

• To determine the time rate of removal of CC14.

• to determine the of influent concentration of CC14 as a function of time, and 

to observe the concentration trends of other compounds (notably 

trichloroethylene [TCE], 1,1,1-trichldroethane [TCA], and tetrachloroethylene 

[PCE]) as a function of time; and
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• to understand the long term effects of pumping upon aquifer drawdown and 

the radius of influence.

The sum of this information may be used to aid in water extraction and treatment system 

design. Hydraulic testing operations and results are summarized in Section 3.

Results and summary interpretations of the overall investigation findings are presented in 

Section 4.

2.0 INVESTIGATION BOREHOLE PROGRAM

Four investigatory boreholes were drilled at the locations shown in Figure 1 to profile CC14 

contamination and extent of the silt/clay layer. Boreholes were drilled between April 9, 

1994 and April 22, 1994 according to procedures described in the Sampling and Analysis 

Plan (SAP), Appendix A of the Remedial Design Work Plan. Core samples were collected 

within the aquifer to furnish sample for grain size analysis and to determine the presence 

and depth to the silt/clay lens as specified in the SAP. In situ ground water samples were 

collected to determine lateral and vertical extent of CC14 contamination. In addition to the 

sampling specified in the SAP, EPA requested that selected soil core samples be submitted 

for analysis of volatile organic compounds (VOCs).

In situ water samples were analyzed using a field gas chromatography (GC) which results 

in quick turnaround of results. As investigation results became available, the sequence of 

borehole drilling, borehole locations and sampling depths was modified from the initial SAP 

which had specified that five boreholes be drilled. The modified program was directed 

toward more cost effectively determining the presence of CC14 contamination at or above 

the interim action clean-up goal of 31 /xg/1. For example, because the first borehole, 

RDB-1, did not find the clay layer, subsequent drilling focused upon locations RDB-3 and 

RDB-5, where higher contaminant concentrations were anticipated to be found. When CC14 

concentrations were found to be below the 31 Mg/1 interim action target concentration at 

these locations, plans to drill two other boreholes, RDB-2 and RDB-4, were dropped; These 

two boreholes were located in areas where concentrations were anticipated to be lower than 

at the locations where boreholes had already been drilled. A new borehole location, 

RDB-6, was added where data collected during the subsite remedial investigation (RI, MK, 

1992) suggested CC14 concentrations in excess of 100 Mg/1 existed in 1991 and 1992 and
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where "stepping in" from the first two boreholes added more refinement in estimating the 

plume limits.

In addition to the remedial design boreholes, two observation wells (PI and P2) were drilled 

in the vicinity of CW-1 in conjunction with the pumping test on that well. Sample results 

from the observation well boreholes are incorporated in the following discussions of the 

borehole investigatory program.

The following sections present a summary of the borehole investigation activities in situ soil 

sample results and in situ water sample results.

2.1 Investigation Operations Summary

Conventional hollow stem auger methods were used to drill the investigatory borings and 

observation well boreholes. J&R Drilling, Inc. of Grimes, Iowa, provided drilling services. 

In situ aquifer core samples and in situ water samples were collected by inserting and 

retrieving sampling tool and rod assemblies through the hollow core of the augers. Selected 

samples were analyzed for VOCs.

In situ water samples were collected with a HydroPunch® I sampler. The HydroPunch® and 

associated sampling tubing and stopcock was disassembled and decontaminated with a hot 

water sprayer between each sample depth, and between borehole locations. The drive rods 

were decontaminated between borehole locations. The intake screen was replaced when 

worn or broken from use.

In situ aquifer cores were collected using three varieties of coring tools, a standard 2-inch 

(1.5-inch I.D.) by 24-inch split-spoon, a 3-inch (2.5-inch I.D.) by 18-inch California Modified 

split-barrel sampler, and a 3.5-inch (3-inch I.D.) by 5-foot split-barrel CME sampler. The 

CME sampler permitted a reduced number of sample runs in the effort to identify the 

silt/clay layer.

Hastings Municipal Supply water was added to each borehole after the shallowest in situ 

ground water and all but one of the shallowest in situ aquifer core samples were acquired. 

Water was added for the purpose of controlling sand flowing into the augers or preventing 

sand binding sampling equipment (sand lock) within the augers.

3780\2752\133F0010.PW
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Cuttings samples were collected in Ziploc® bags and in 8 ounce glass jars on alternate five 

foot intervals within the vadose zone. The cuttings samples collected in 8 ounce jars were 

used to classify the drilling waste for disposal purposes, and to describe the subsurface 

lithology. The cuttings collected in Ziploc® bags were described. MK personnel logged all 

cuttings and core according to the Unified Soil Classification System (USCS), and collected 

all samples. Borehole logs are presented in Appendix A. The descriptions are compared 

to descriptions from previous subsite investigations by PRC (1990) and MK (1992).

Remedial design boreholes were abandoned by pumping a bentonite/water slurry after 

drilling. The pumping test observation wells were left open for potential future sampling 

and to measure aquifer response in future tests, including any remedial action.

2(2 In Situ Soil Sample Results

The soil (aquifer core) sampling was directed at determining the presence of the silt/clay 

lens, aquifer grain size and descriptive physical characteristics, and VOC concentration.

The silt/clay lens was absent in borings RDB-1, RDB-3, and RDB-5. It was confirmed to 

be present at the observation well locations. No attempt was made to determine its 

presence at RDB-6 because its presence had been confirmed in borings surrounding this 

location during the present and previous investigations.

In situ core samples were submitted for analysis at the EPA Region VII laboratory and at 

MK’s Hastings field office. Core samples were submitted for analysis via the following 

methods:

• Region VII EPA standard operating procedures for soils analysis and soil 

headspace analysis

• GC on saturated soil sample headspace at MK’s Hastings field office 

according to Attachment C of the SAP

The results of the soil sampling are presented in Table 1. All EPA analyses reported non- 

detectable concentrations of VOCs. These results normalized the VOC concentrations on 

a mass to mass basis (total mass of compound per unit mass of dry soil matrix). The on site 

GC results reported detectable quantities of VOCs including CC14, 1,1,1-TCA, TCE, and
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PCE. An interference with 1,1-dichloroetbylene (1,1-DCE) prevented reliable detection and 

quantification of this compound for the on site analysis. On site results for this compound 

are not summarized in Table 1.

The EPA soil analyses included dual analyses of each sample submitted. One analysis was 

performed on the sample collected using standard methods (8 oz. glass jar container). An 

analysis on a sample collected using an experimental collection procedure (plastic 

syringe/40-ml vials) was also performed. The on site GC sample was collected in the same 

manner as the experimental sample.

The concentration units reported for the on site GC results are identical to in situ ground 

water sample concentration units. Detectable concentrations reflect the presence of 

contaminants present in the ground water retained in the pores of the sample as well as 

contaminants adhering to the matrix. Because the on site GC analyzed vapor derived from 

the soil and pore water, these results should be used as an indicator of the presence of these 

compounds, not as quantification of actual concentrations in the soil matrix.

The sampling points and lithologic descriptions of the samples are referenced in the 

borehole logs (Appendix A). Appendix C contains the results of the physical and chemical 

tests on soil and water samples.

2.3 In Situ Ground Water Sample Results

The in situ ground water sampling was directed at determining the 31 Mg/1 spatial limits of 

CC14 contamination exceeding 31 Mg/1 to establish the areal extent of the plume to be 

targeted for remediation. All in situ ground water samples were submitted for analysis via 

the following methods:

• Region VII EPA standard operating procedures for low detection limit VOC 

water sample analysis

• GC on water sample headspace at MK’s Hastings field office according to 

Attachment C of the SAP

A sample collected at a depth of approximately 135 feet at boring RDB-6 was submitted to 

a private laboratory subcontracted by MK and analyzed by EPA Method 624 in addition to
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EPA Region VII laboratory analysis and on site headspace analysis. The results of the in 

situ ground water sampling are presented in Table 2. The table presents, for each water 

sample, the lab which performed the analysis, whether the sample was a duplicate, VOCs 

detected, and their concentrations. Concentrations of CC14 are comparable between the site 

GC and off site (EPA and private) laboratories. Detections of TCE, PCE, and 1,1,1-TCA 

are also consistent between on site and off site analyses, given the concentration levels and 

method detection limits.

An interference with 1,1-DCE identical to that which prevented reliable detection and 

quantification of this compound for the on site soil analysis was also present in the on site 

in situ ground water analyses. Therefore, the on site results for this compound have not 

been summarized in Table 2. One occurrence of 1,1-DCE above detection limits was 

reported by EPA (2 Mg/1 at observation well P-2). Only one additional compound, 

chloroform at 1 Mg/1 at observation well P-2, was reported above detection limits by EPA

In general, on site GC analyses reported similar numerical concentrations as the EPA 

results, and are not significantly different than EPA data. Preliminary results for the 

Hastings on site GC were 40 to 50 times higher for VOC concentrations than appear in 

Tables 1 and 2. These initial results were recomputed based upon new calibration 

standards. Both the EPA and private lab results confirm the recomputed concentrations.

Figure 2 presents the in situ ground water sample results with the April, 1994 Well#3 

quarterly ground water sample results. The map also presents the area previously suspected 

to have CC14 concentrations exceeding 31 Mg/1 based on data presented in the 1992 RI 

report.

3.0 SUMMARY OF PUMPING TEST PREPARATION AND OPERATION ACTIVITIES

Observation well drilling and redevelopment of well CW-1 were undertaken from April 5 

through April 9,1994, prior to the start of pumping tests at well CW-1. An abbreviated step 

test and 3-day pumping test were conducted between April 9 and April 14, 1994. A 39-day 

test commenced April 23, 1994. Activities associated with these tests are described in the 

following sections. Test results are summarized in Sections 4.3 and 4.4. Appendix B 

presents a detailed description and analysis of the 3-day pumping test.
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3.1 Preparation of CW-1

CW-1 was redeveloped prior to pump installation for aquifer tests and the treatability study. 

The well was redeveloped through a combination of surging, bailing, and pumping. Surging 

concentrated on five foot intervals of well screen using a three-foot stroke. Immediately 

upon completion of surging, the well was bailed. Silt and minor volumes of fine sand were 

retrieved in the bailer. After the initial redevelopment of well CW-1, two feet of solid 

material was found at the bottom, which had not been the case when the well was sounded 

prior to development. The volume of material was of concern, for some of the sediment 

was of a size larger than the screen slot size of 0.010 inch. The material could represent 

filter sand that may have entered the well during its construction (i.e. while being tremied). 

If the original development was incomplete, both the presence of the large size particles and 

the large amount of silt produced in the current redevelopment would be consistent.

A second possible cause for the larger particles is a damaged well screen, allowing formation 

material to enter the well. It is conceivable that either the casing damage had existed and 

gone unnoticed over the years, or was caused by the redevelopment. The well was able to 

produce clear water over the pumping test, and as such its condition should be reevaluated 

if CW-1 is to be used in the final remedy.

Residual suspended material was removed from the well with a Grundfos Redi-Flo 2® pump 

set at a rate of 1.7 gallons per minute. The pump was set slightly above the bottom of the 

well. Water quality parameters (pH, temperature, and specific conductivity) were monitored 

on a regular basis. Discharge water turbidity was noted. As water clarity improved, the 

discharge was directed down the well casing to wash the casing and to agitate the water 

column. The pump was periodically shut off to allow the discharge to back flow into the 

well to provide additional agitation of the water column and place into suspension fine 

materials for pumping. This procedure was repeated until no further improvement in water 

clarity could be observed, and water quality parameters had stabilized.

After re-development, a Grundfos JS 10-05 submersible pump was placed in the well on 

1.25-inch Schedule 80 threaded PVC pipe cut in 10 foot lengths. A check valve was 

installed immediately above the pump. Teflon tape was wrapped around the threads at each 

pipe joint. Threaded PVC couplers joined each length of pipe.
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The Schedule 80 pipe, was suspended in a sanitary seal placed in the well casing. The pump 

intake is 2.3 feet above the bottom of the well. Static water level is approximately 9.5 feet 

above the pump intake.

A pre-built well shed providing security, heat, and electrical power was placed by crane over 

the well and secured to a concrete pad surrounding the well after pump installation.

32 Observation Well Construction

Two observation wells were installed from April 6 through April 9, 1994. Well casing and 

screen materials consist of 2-inch Schedule 80 PVC. Screen slot size is 0.020 inches. 

Annular materials include a 16-30 sand pack, bentonite pellet seal, and bentonite slurry 

grout. The surface completion at each well includes a locking steel protective casing set in 

concrete.

Well P-1 was completed 12 feet from CW-1 with 20 feet of screen. This well fully 

penetrates the aquifer above the silt/clay lens. Well P-2 was completed 34 feet from CW-1 

with 15 feet of screen. The screen position provides nearly complete penetration of the 

aquifer above the silt/clay lens. The water table currently extends above the screen by 

approximately two feet. The aquifer thickness at P-2 at the time of installation was 

approximately 16.5 feet. Borehole logs and well completion diagrams for observation wells 

P-1 and P-2 are presented in Appendix A.

3.3 Pumping Test Operations Summary

A 3-day pumping test was conducted at a flow rate of approximately 6 gallons per minute 

(gpm) on well CW-1 from April 11 to 14, 1994. The description of the test, the methods 

of analysis, and the results are presented in detail in Appendix B. Samples from CW-1 were 

collected on each day of the test for on site GC analysis, and at the end of the pumping 

period for EPA Region VII laboratory analysis. Prior to the 3-day test, a step-test was run 

to check the system, establish flow rates, and to collect water samples prior to and after 

water treatment. The granular activated carbon treatment units (two 55-gallon drums) were 

by-passed during the 3-day pumping test due to high pressure in the discharge system. The 

high pressure buckled the drum lids, but did not render the drums unusable for the 39-day 

test. The high pressure was caused by back pressure due to several hundred feet of 5/8-inch 

inside diameter discharge hose extending from CW-1 to a storm sewer grate. This diameter
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hose created pressure greater than 30 psi through the granular activated carbon treatment 

units.

The 3-day pumping test cell consisted of a pumping well, CW-1, and four observation wells: 

preexisting monitor wells, CW-2 and CW-3R, and two new piezometers, P-1 and P-2. The 

cell layout is shown in Appendix B.

Water levels were measured with a water level indicator over a 7-day period at average 

5-hour intervals, with pressure transducers used to record water levels in wells P-1 and P-2 

during the 3 days of pumping and one day of recovery. Recovery was monitored until 10:00 

April 15,1994, at which point 90% recovery had been achieved in wells CW-1, P-1 and P-2.

The results from the aquifer hydraulic analysis are discussed in Section 4.3. Analyses of 

water samples collected during the 3-day test and step-test are discussed in Section 4.4.

The long term pumping of well CW-1 began on April 23, 1994 and was discontinued on 

June 1, 1994. This test was originally to be 60 days; however, the test was cut short for the 

following reasons:

• CC14 concentration vs time was relatively stable at 4 to 5 Mg/1; therefore, EPA 

felt it would be appropriate to stop pumping for a month or two to evaluate 

whether a rebounding effect would occur.

• The pump experienced sporadic shutdowns resulting from blown fuses. MK 

will investigate possible causes for these shutdowns and try to correct the 

problems so pumping of CW-1 can be resumed without continued shutdowns.

The discharge tubing creating high system pressure was replaced with 1-inch diameter tubing 

for this test. A flow rate of 8 gpm was realized without further damage to the carbon units. 

Samples were collected on a weekly basis from CW-1. These samples were collected prior 

to and after treatment. Analytical results for the samples collected during this test are 

presented in Section 4.4. Section 4.4 also presents the findings of water level measurements 

collected during the 39-day test.

3780\2792\ 133F0010PW
9

DRAFT {Rev 0, 06/09/64]



4.0 INTERPRETATION OF INVESTIGATION AND PUMPING TEST RESULTS

The RD investigation provided additional data on the extent of the silt/clay layer. The data 

have been interpreted to indicate that area covered by the silt/clay layer is less than 

previously interpreted for the RI (MK, 1992). The extent of the silt/clay layer is further 

discussed in Section 4.1. In situ ground water sample results provided data regarding the 

lateral and vertical extent of CQ4 contamination in the investigation area. All in situ 

ground water samples indicated CC14 concentrations less than 31 Mg/1, the target 

concentration for the interim action. The significance of these results is presented in 

Section 4.2. The results of the 3-day pumping test are presented in Section 4.3. Results 

from the long term pumping test are presented in Section 4.4.

4.1 Limits of Silt/Clav Laver

The limits of the silt/clay layer may be reasonably interpreted to extend 500 feet 

downgradient, and 200 to 300 feet side-gradient of CW-1, located at the source area 

(Figure 1 and 2). It was absent in borings RDB-1, RDB-3, and RDB-5 south of the 

Burlington Northern (BN) railroad tracks. The layer is also absent in well CW-4, north of 

the BN tracks. The absence of this clay in the boreholes south of the BN tracks and in 

CW-4 demonstrate that the extent of the silt/clay layer should be approximately no further 

down-gradient than a line drawn from CW-4 to RDB-1. The distance to this line from 

CW-1 along the direction of groundwater flow is approximately 900 feet. The layer’s limited 

extent restricts the utility of this natural barrier to vertical flow to site extraction wells. Its 

absence would allow contaminants to disperse vertically through the aquifer. This concept 

of vertical dispersion of CC14 contamination where the silt/clay lens is absent is consistent 

with analytical data from deeper in situ samples (i.e., below 140 feet). In areas where the 

silt/clay layer is present, deep contamination is usually absent. In areas where the layer is 

absent, deep contamination is usually present.

4.2 Carbon Tetrachloride Distribution in Ground Water

CC14 at concentrations less than 31 Mg/1 is widespread throughout the study area. In many 

cases, in situ samples revealed CC14 concentrations below the Maximum Contaminant Level 

(MCL) of 5 Mg/1- Figure 2 presents the investigation results for each borehole location. 

Data are tabulated by borehole as opposed to contoured because low level concentrations 

through the study area do not show a pattern that can be obviously contoured above MCLs.
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Although concentrations are low compared to the 1992 RI, they are consistent with both the 

current monitoring well data from the CW- series wells, and a one to one and a half year 

concentration decline for CC14 in several investigation area monitoring wells, which adds 

perspective on processes that might have occurred over the last 18 months.

Figure 3 presents the concentration of CC14 in samples collected from well CW-1 for the 

time period March, 1989 to present. As indicated in the figure, there has been an overall 

decreasing trend in concentration after December, 1989, when CC14 concentration reached 

1400 Mg/1. Concentrations have declined rapidly since September, 1992. There are at least 

two possible causes for this recent decline in concentration:

• Remediation of the vadose zone through soil vapor extraction in the source 

area, accompanied by re-equilibration of CQ4 concentrations between the 

ground water and soil vapor; and

• Flushing of the aquifer accelerated by rising water levels at the subsite since 

September, 1992. Ground water levels at CW-1 have risen 5.74 feet from 

September 1992 to April 1994.

The relative degree to which these phenomena have impacted CC14 concentrations near the 

source area is unknown. Concentrations of CC14 outside the source area have shown 

variable trends in shallow and intermediate depth samples. Shallow samples in well M-3 

and intermediate depth samples in well MW-23 have shown stable or increasing trends in 

CC14 concentration (Figures 4 and 5). M-3 and MW-23 are downgradient 4,610 and 5,540 

feet, respectively, from the source area. CQ4 concentration in CW-5 has shown a decrease 

since September, 1992 to April, 1994 from 21 Mg/1 to 14 Mg/1 (Figure 6). CC14 concentration 

remained at 21 Mg/1 from September, 1992 through March, 1993, before starting to decline 

in June, 1993. This well is located directly in the flow direction from CW-1, 1,875 feet 

down-gradient. Its screen is presently 14 to 43 feet below the water table. Since September, 

1992 to April, 1994, CC14 concentration in CW-4 has shown a change from 3 to 4 Mg/1 

(Figure 7). This well is located 1,150 feet down and side-gradient to CW-1. Its screen is 

presently 8 to 27 feet below the water table.

April 1994 CW-series monitoring well sample results are presented for comparison with in 

situ data on Figure 2. When the combination of borehole and monitoring well results are 

evaluated, there appears to be a narrow strip of contamination in the 10 to 15 Mg/1 range
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extending from RDB-3 through the area of CW-5 to depths of 25 to 35 feet below the water 

table. The southern extent of this strip is appears bounded by the low concentration 

(0.6 Mg/1, on site sample) of CC14 at 144 feet(20 feet below water) in RDB-5. In the area 

investigated and within this narrow zone of contamination, CC14 is found at its greatest 

depths below the water table. At least the upper 23 feet of the aquifer at RDB-3 and 35 

feet at CW-5 (from 1991 in situ results and the current water level) contain CC14.

Consistent with the conclusions of the RI, the vertical distribution of CC14 appears to be 

controlled both by the limit of the silt/clay layer and ground water flow direction. The area 

of deeper contamination defined by boreholes RDB-3, RDB-5, and CW-5 is found 

downgradient of the silt/clay layer.

CC14 contamination in the ground water from 5 to 10 feet below the water table ranges from 

2 to 15 Mg/1 (EPA results) in in situ groundwater samples. The highest concentrations were 

found at the source area (14 Mg/1 at P-2), and at the furthest down-gradient borehole 

location (15 Mg/1, RDB-5). The other shallow in situ sample results are close to or below 

the MCL for CC14 of 5 Mg/1-

4.3 3-Dav Pumping Test

The average discharge for the test was 5.96 gpm. Drawdown in CW-1 reached 

approximately two feet after 3 days. Drawdown reached 0.09 foot in well CW-2, 188 feet 

from the pumping well. Drawdowns in observation well P-2, 34 feet from the pumping well, 

and in P-1, 12 feet from the pumping well, reached 0.41 and 0.60 feet, respectively.

The aquifer response observed at well CW-1 was that of an unconfined aquifer with an 

effective saturated thickness of 14 feet (i.e., limited by the localized clay layer). The 

transmissivity of the zone above the clay was estimated as approximately 8000 gpd/ft. Based 

on a 14-foot saturated thickness, this transmissivity represents an average hydraulic 

conductivity of 0.03 cm/sec. Unconfined specific yield of the aquifer was indicated to be 

approximately 0.05. Detailed evaluations of the data may be found in Appendix B. Other 

than the distance-drawdown analysis, all 3-day aquifer test data evaluations were facilitated 

using Geraghty & Miller, Inc. AQTESOLV, version 1.1R4, 1991.
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From the distance-drawdown graph, Figure B-9 of Appendix B, and the 0.09 foot of 

drawdown in well CW-2, it is estimated that the radius of influence of well CW-1 extended 

to 295 feet, at least in the direction of CW-2.

Because the overall thickness of the Pleistocene aquifer is approximately 70 feet in the area 

of well CW-1 and there was good evidence from the CW-1 pumping test of the effective 

local hydraulic isolation its upper 14 feet, a pump and treat remedy can be applied 

effectively in the upper portion of this aquifer, with a minimal flow rate capable of exerting 

a sizeable radius of influence in the CC14 zone above the silt/ clay layer.

4.4 39-Dav Pumping Test

As of June 1, 1994, the system discharged at an average operating rate of 7.9 gpm. From 

the readings on the totalizing flow meter on the discharge line, it is estimated that there 

were 63 non-operating hours between May 16 and May 18, and an additional 27 non

operating hours between May 19 and 20. The total volume of water pumped from April 23 

to June 1 is approximately 392,000 gallons (1.48 x 106 liters).

4.4.1 Chemistiy Results

Figure 8 indicates the CC14 concentration as a function of time after the pump was turned 

on. Samples were taken approximately once per week directly from the discharge pipe, 

prior to carbon treatment, and were analyzed at MK’s Hastings office'using a gas 

chromatograph. Figure 8 indicates that the CC14 concentration is approximately 5 Mg/1, arid 

is constant with time. For the pumping period, the product of the total discharge volume 

and the average concentration results in an estimate of 7.4 grams of CC14 removed from the 

ground water. Continued operation would result in approximately 5.7 grams per month CC14 

removal.

The results obtained from the 39-day pumping test are generally consistent with the 3-day 

test, step test, and quarterly ground water sample result from CW-1 (Figure 8). Exceptions 

are an in situ sample result of 11.7 and 20 Mg/1 from 34-foot distant observation well P-2, 

and the result of 22 Mg/1 from the EPA analyzed sample collected during the third day of 

the 3-day test. These results may be indicative of varying concentration pockets or slugs 

moving through the ground water.
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4.42 Hydraulic Results

The drawdown data for the pumping well and the same wells measured for the 3-day test, 

P-1 and P-2, are shown on Table 3. The data indicate that a steady state is quickly reached, 

and that drawdowns have stabilized at approximately 0.7 feet and 0.5 feet in wells P-1 and 

P-2, respectively. These drawdowns correlate with the drawdowns measured at the end of 

the 3 days test, in which well P-l experienced roughly 0.6 feet of drawdown, and well P-2 

experienced 0.41 feet of drawdown at a pumping rate of 5.96 gpm. The increase in 

drawdown in each of these well is, as expected, in direct proportion to the increase in 

discharge rate of well CW-1 between the two tests.

The results indicate that the discharge from the pumping well is sustainable over the long 

term, that steady state is quickly achieved as a result of pumping, and that well CW-1 can 

be used as an effective component of a pump and treat system for remedial action in this 

aquifer zone. Owing to the fact that the radius of influence was approximately 300 feet at 

the end of the 3 day test, and that drawdowns in closely spaced observation wells were 

similar for the 39-day test, the long term radius of influence for this well should likewise be 

on the order of 300 feet.
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TABLES 

1 THROUGH 3



Aquifer (Borehole Soil) Sample Concentrations

Boring
Location/Date

Sample Depth 
(Feet Below Ground) Lab

Sample
Identification

Compound Concentrations in m/I (On Site Lab)<a>t <tg/kg (EPA Lab)

CCI* TCE PCE i,l,l-TCA

P-2 123.5-125 On Site CORE-124 1.8 1.1 1.4 0.0
4/7/94 EPA 4-CS4MJ-060 10U 10U 10U 10U

EPA 4-CS4MJ-160 9U 9U 9U 9U

P-1 127.8 • 129.0 On Site P-1-128S 0.3 1.9 0.1 0.0
4/8/94 EPA 4-CS4MJ-043 6 U 6U 6U 6U

EPA 4-CS4MJ-143 6U 6U 6U 6U

P-1 136.9 -137.1 On Site P-1-137.3S 1.3 0.0 0.4 0.0
4/8/94 EPA 4-CS4MJ-044 811 8U 8U 8U

EPA 4-CS4MJ-144 9U 9U 9U 9U

RDB-1 130.3-131.6 On Site RDB-1-131S 0.1 0.0 0.3 0.0
4/10/94 EPA 4-CS4MJ-045 11U 11U 11U 11U

EPA 4-CS4MJ-145 711 7U 7U 71)

RDB-1 140.3-145.3 On Site RDB-1-143S 0.0 0.3 0.0 0.0
4/10/94 EPA 4-CS4MJ-046 7U 7U 7U 7U

EPA 4-CS4MJ-146 6U 61) 6U 6U

RDB-3 124.8 • 12S.9 On Site RDB-3-12SS 0.0 0.0 02 0.0
4/12/94 On Site RDB-3-125S-D 0.1 0.0 0.0 0.0

EPA 4-CS4MJ-047 6U 6U 6U 6U
EPA 4-CS4MJ-147 7U 7U 7U 7U

RDB-3 139.0 • 144.0 On Site RDB-3-142S 12.7 0.0 22 0.0
4/12/94 On Site RDB-3-142S-D 2.5 02 1.0 0.0

EPA 4-CS4MJ-048 6U 6U 6U 6U
EPA 4-CS4MJ-148 8U 8U 8U 8U

RDB-5 128.7 -133.8 On Site RDB-5-131S 4.0 0.0 0.0 0.0
4/19/94 EPA 4-CS4MJ-049 6U 6U 6U 6U

EPA 4-CS4MJ-149 7U 7U 7U 71)

RDB-5 135.0 - 140.0 On Site RDB-5-138S 4.1 0.0 0.4 0.0
4/19/94 EPA 4-CS4MJ-050 7U 7U 7U 71)

EPA 4-CS4MJ-150 7U 7U 7U 71)

RDB-6 128.9 -130.4 On Site RDB-6-129S 2.6 5.8 4.6 0.9
4/22/94 EPA 4-CS4MJ-051 6U 6U 6U 611

EPA 4-CS4MJ-151 6U 6U 6U 6U

(*) Quantities reported in units scaled to on site water sample headspace analysis 

U: Actual value of sample is less than the measurement detection limit (reported value)
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• '• •
In-Situ Ground Water Sample Concentrations

Boring
Location/Date

Sample Depth 

(Feet Below Ground) Lab
Sample

Identification

Selected Compound Concentrations in (tg/l

CC1« TCE PCE i,i,i-TCA

P-2 125 -126.5 On Site P-2-126.5 11.7 17.7 7.7 1.9
4/7/94 On Site P-2-126.5-D 20.0 26.3 13.9 2.8

EPA 4-CS4MJ-001 14 20 7 3

RDB-1 131.5-133.0 On Site RDB-1-132 22 0.0 0.9 0.0
4/10/94 EPA 4-CS4MJ-008 2 1U 1U 1U

RBD-1 145.1 - 146.6 On Site RDB-1-146 0.0 0.0 02 0.0
4/10/94 EPA 4-CS4MJ-009 1U 1U 1U 1U

RDB-1 163.2 - 164.7 On Site RDB-1-164 0.0 0.0 02 0.0
4/10/94 EPA 4-CS4MJ-011 1U 1U 1U 1U

RDB3 129.4- 130.9 On Site RDB-3-132 3.0 0.0 0.1 0.0
4/12/94 On Site RDB-3-132-D 2.5 0.0 0.1 0.0

EPA 4-CS4MJ-012 3 1U 1U 1U
EPA 4-CS4MJ-012-D 3 1U 1U 1U

RDB-3 ' 144.6 - 146.1 . On Site RDB-3-145 7.6 0.1 3.1 0.0
4/12/94 On Site RDB-3-145-D 7.5 02 4.9 0.0

EPA 4-CS4MJ-013 8 1U 2 1U

RDB-3 162.5 - 164.0 On Site RDB-3-164 0.0 0.0 02 0.0
4/12/94 EPA 4-CS4MJ-015 1U 1U 1U 1U

RDB-5 128.5 • 130.0 On Site RDB-5-129 9.3 0.0 0.7 0.0
4/19/94 On Site RDB-5-129-D 102 0.0 0.3 0.0

EPA 4-CS4MJ-016 15 1U 1U 1U

RDB-5 143.4 - 144.9 On Site RDB-5-144 0.4 0.0 0.0 0.0
4/19/94 EPA 4-CS4MJ-019 1U 1U 1U 1U

RDB-5 154.7-156.2 On Site RDB-5-156 0.0 d.o 0.0 0.0
4/19/94 EPA 4-CS4MJ-020 1U 1U 1U 1U

RDB-6 134.7 - 136.2 On Site RDB-6-135 4.9 2.6 3.0 02
4/22/93 On She RDB-6-135-D 4.9 2.6 42 0.0

EPA 4-CS4MJ-052 6 2 2 1U
OffSite RDB-6-135 5.6 5U 511 5U

Additional compounds detected in BPA analysis at P-2 (4-CS4MT-001) include Chloroform at 1 /ig/1 and 1,1-DCB at 2 pg/1 

U: Actual value of sample is less than the measurement detection limit (reported value)
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Table 3

Well Flow and Observation Well Readings, CW-1 39-Day Test

Starting Date Starting Time 

23-Apr-94 02:14 PM

Date

23-Apr-94

23- Apr-94

24- Apr-94 

26-Apr-94 

28-Apr-94 

30-Apr-94 

03-May-94

i 05-May-94 

07-May-94 

10- May-94 

12-May-94 

14-May-94

17- May-94

18- May-94 

18-May-94 

20-May-94 

20-May-94 

22-May-94 

24-May-94 

26-May-94 

28-May-94 

31-May-94 

06-Jun-94 

06-Jun-94

09:09 PM 

07:45 AM 

10:58 AM 

03:28 PM 

09:55 PM 

10:54 AM 

11:32 AM 

11:09 AM 

02:18 PM 

02:18 PM

Static Water Levels 

CW-1 P-1 P-2

121.87 121.83 122.71

Time Bapsed Bapsed Meter Avg. Flow Water Level Readings Drawdowns
Time Time Reading Rate for CW-1

Time Increment
P-1 P-2 CW-1 P-1 P-2

02:14 PM

(minutes)

N/A

(days)

N/A

(gallons)

89925

(gpm)

Initial

m W (ft) (ft) («) (ft)

08:55 PM 401 0.28 93030 7.74 124.25 122.30 123.03 2.38 0.47 0.32
05:02 PM 1608 1.12 102450 7.80 124.35 122.41 123.06 2.48 6.58 0.35
04:18 PM 4444 3.09 124617 7.82 127.70 122.63 123.41 5.83 0.80 0.70
06:26 PM 7452 5.18 148200 7.84 124.74 122.67 124.42 2.87 0.84 1.71
01:30 PM 10036 6.97 168470 7.84 124.66 122.64 123.33 2.79 0.81 0.62
08:45 PM 14791 10.27 206020 7.90 124.57 122.55 123.22 2.70 0.72 0.51
06:40 PM 17546 12.18 227970 7.97 124.51 122.48 123.10 2.64 0.65 0.39
08:30 PM 20536 14.26 251850 7.99 124.57 122.53 123.18 2.70 0.70 0.47
08:45 PM 24871 17.27 266380 7.97 124.55 122.50 123.17, 2.68 0.67, 0.46
06:40 PM 27626 19.18 308333 7.97 124.44 122.48 123.10 2.57 0.65 0.39
04:22 PM 30368 21.09 330114 7.94 124.59 122.51 123.18 2.72 0.68 0.47
07:22 PM 

09:11 PM

34868 24.21

0.00

348246 N/A Pump off 

121.89

37.96

121.82

hours pumped after prior reading 

122.84 0.02 -0.01 0.13
36415

38491

38684

25.29

26.73

26.86

348250 Restart 

353483 N/A 

353610 Restart

Pump off 10.96 hours pumped after prior reading

41834 29.05 378670 7.96 124.51 122.50 123.15 2.64 0.67 0.44
45101 31.32 404790 8.00 124.59 122.54 123.21 2.72 0.71 0.50
47320 32.86 422631 8.04 124.71 122.62 123.31 2.64 0.79 0.60
50238 34.89 445955 7.99 124.58 122.56 123.20 2.71 0.73 0.49
54535 37.87 480517 8.04 124.76 122.69 123.35 2.89 0.86 0.64
63364 44.00 481880 N/A Pump off 2.85 hours pumped after prior reading

Final Static Readings: 121.76 121.73 122.65 -0.09 6.10 6.06
Total Pumped = 391,955 gallons 

1.48E+06 liters
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APPENDIX A

BOREHOLE LOGS AND WELL COMPLETION DETAILS

• Borehole Logs

P-1

P-2

RDB-1

RDB-3

RDB-5

RDB-6

• Well Completion Diagrams

Observation Well P-1 

Observation Well P-2
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BOREHOLE LOGS

3780\2752\133F0010.PW DRAFT [Rev 0, 06/06/94]



Borehole Log Descriptions

Auger drilling mixes cuttings generated as the bit advances at depth with overlying 

sediments as they are lifted up the borehole. As a consequence, cuttings descriptions are 

generally considered to less reliably identify subsurface lithology as drilling depths and 

sediment mixing increase. Comparison of the lithologies described from cuttings collected 

from this investigation to core samples collected during previous susbite investigations by 

PRC (1990) and MK (1992) indicate the following:

• Geologic contact depths and descriptions compare closely between cuttings and core 

samples from the ground to 35 or 40 feet;

• Lithologic descriptions from cuttings tend to identify, to varying degrees, finer 

grained sediments below 40 or 50 feet. Geologic contacts may appear less well 

defined and may appear to occur at depths several feet greater than contacts 

observed or inferred from core samples from these depths;

• Coarse sands and gravels observed in core samples were never observed in cuttings 

samples. Textural changes in the cuttings samples were observed at comparable 

depths as coarse sands and gravels were observed in cores, but these particle sizes 

were never recovered in cuttings samples.

The following logs also report drilling time through the vadose zone, the depth to water as 

initially measured through the augers, organic vapor readings obtained using an HNu 

equipped with an 11.7 eV lamp sensitive to subsite compounds, type of sampling tool, 

percent of core recovery, and blow counts. A summary of die in situ water and core depth 

intervals is included with sample identifications where analytical samples were collected or 

grain size analyses samples selected.
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5>t-T} */£*.<- (ZsZAfdl? 7A+IZ? *a<z 8o-g'Sy'+dAd-r*^

9 %.?**>*. At/A^/OAi. 5 •f^AoaUfVfr
f<*04*16.Vi-AA, ijcr y

A*JAtiT/cAL 5aoA£: P- }-}2.8 %j A - CS 4 M T- 043 —

£/.A/ft S/itf A /-/2 8e/i{t-<,TfMT-OZ.6
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MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

BOREHOLE LOG

Sheet. . of.

Project Numoer

3’&o-2T*?-
Hole Numoer

Wa,er Levet: I Fluid & Additives:

/if.?* | W'47-gJg

SAMPLE

oniD

/o

STANOARO

PENETRATION
TEST

RESULTS

6"-6"-6”
(N)

u

StsZA/C.U i 

Date Starr

’38r (* gem's 
Date Finish:

SOIL DESCRIPTION

Logger

^^4 4-/v**- *• S

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture’eontent

~ v jf?aou*} Cs‘Yjz2J*)'

Afo/37~ C/4 4 S~\

‘Ht.** Ct.AiiZL-Mt) «,t L**A (<4.)

C,e* yp-

4«tv -re Mr;?> (.«« ^ ^rr e/ r- //r/ 5^"

*o----

•v

Z4»- 3 5"* Cl.A'i, (<*■). J)aAM '/tTLL**t fJ(/&A

Pt,AXTScrr 7

*> _

t* —

—

3*-42 ^icrf $aa/4 )/*tlt>*»>5*r&£*<**}
C/o y/t,p/z) ff*>£ C*.A'**£0 (a. 3m«- 3**3*%.

1) Lf- <2 i/A*TZo>£^ ItAt-S*#****1*^ 4<SU

PuA^ric-iri^ 5i./ct*-rt V ASo/yr: *.A-4Pj4C Tts '

5a* p C>»0, y*.tt-c,ar5# ga.iu.ti; *"•*
V C4-A'*sC(? 2.0X><-r 0uflXTZt.3^ ?<j0A*C.—

f^m 57. IpAj C'Af cirri* 5aaP Pa a it. P*6cn)
L/6 U 4/*-), 5a«P ctAft/G&
( A-*) 4'A/Zrz. S«P/l<.c«8£0 L*V 7* Me0)iinAA*T>Ct

----------------------------- ------------ i------  '--------------- -^c/sr —



(MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

BOREHOLE LOG

Project:
\4<rc^#3 fip

t

X5
Sr°a. «j
IUUJ
Ofl

SAMPLE

cUJ III ffiSi
►-Z

>AC
UJ

>
*8

STANOARO

PENETRATION
TEST

RESULTS

Location:

Cd-I

Sheet. . of.

Project Numoer:
»?<gc --37'5'Z-

Hole Numoer
-P-2-

IN)

O
o20
>oto _l

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content

'ft* LO

t c<jz

Be —

<?o —

foO —

//°.

to
Vb
>
'x

|x

u

53-*=-'*'3't.ryf 3/^3^ S4t,/?cjtAT£: )&(. L obl> 3V

(/A yx. f/f) >£/*'<£■ rb

w 6. f /O oy0 povgi. i S-*>3*c£? /+/*>*/ -----
??y0 r%, aa£?2!!£*u 5

y //orj3~

££2?' XT/^y iW £^oa/SM ^oaJ _

7* 0-8—., Jfo-3 yAr />°c>*Ly 6ax0^0

<5 ^r^<r5 j __

/4o/*r:°-Ji£ —-2 5>^^) A, C'S-To' g«-r
3 &-****£** c Ly
S’ <>r*<C 7X3 /o

^ZS-ISS. ^A*0S>( S/’-J/-'*}

yi£6£« <J/*>y $Aouty (/£> ya. f/f) /**'**<'

/>*0/1*1 CX.A-0G0, a/ tiv A^r/c,

3* f/ZatJ*JM 0/57~.

O



BOREHOLE LOG

(MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP Sheet. . of.

Project Numoer:

Hole Numoer

Project:
tJe.cc 1^3 /2J? Location:

s-J osr cU-f

UJ

x5<
l-OU. 
LjC 
uj uj 3 
aau>

SAMPLE

5
c
UJ

a
•0 UJ 
UJ®
£§

>c
UJ

>
*8

STANOARO

PENETRATION
TEST

RESULTS

6"-€"-6'
(N)

o
3
O
ID
SO
>o
cn_i

SOIL DESCRIPTION

Name, color, grain sire, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content.

nc°s
Ain

tf<-

123—

~/zxr-

\Z4
c.

ifyS/dr. J

12&-

JS3—

*34____

CUAA

9AMCL

:>
V)

1

CaS"

15

at*A**C 5*AX* e/*Z^ /StoX CA&&. $c£.)

d/n-r&z <z. rit. zS «aJ 4)7/94-0 083°

5^/C ■Sa^A’<~€T & .

Hl0/2*P''rtChf 36AmPIj,

JilL

7s>i 5 
(7)

,,-r- J-zj.S-ZZ'/. Q *

? *T /Z&'J'Zi..**
Ar / 73 9-/39.3 (i"/A/r ^/Wj}- 

Dr 777 9-/38. 4 (c.Me-ff>ri/

/2.2S-/25.9 ^c^vot/

5?

S<t

4o-*>cr; »vw

)2-3,9-/z4,35 Sa»iP(2?) *Ss«V 0**Ace O*/£&*)CrA*>7>4 dtAu «.

i24.3S-)Z4.1 CtAlV&y S/^P^c) £aA/ f^7jx. M£p)u*\

9AaJPC £jiA\/£t} Po-afte-t &)CAt>ib
ZoU ^pntTf.
i/rv/c

_ >t*e 
u/<£-y-----

j*r,<Lrrr ,$.2c%e*A't SA*P » <f>*4JtrZ->G. CAAVCLJ
V 1**9 ***~49CP- 9*?A/i<iLA>A, CjLAA+CJ Octu^o-Sf Ul 

1 ZA-l-fi. C //0 ^iTcoVUA Y ^

AtJAf-lnejU. y^AX-; C.a/ZC-J-SA-/Q-C-IAn T-O^G <. J’^.o 

\Jatxk. A*al1^cjd^ 5/**tPi.e.:Si2-/AC.£y/4-c?4*ir-ec>f

1/32.H-/‘9y.y') 9mj(P CAAlr&t Q<AA<£(r&f&fij—

Porf<*±A*tTt.r f»«j?i»'r tp CAAAji'
"-------- - — ^a*p js /L^4eAv«T<, /O 0*A+0Sp
4 o AAS«, yj* ^ fiS^AJAA,»JT%" a’/D'4 <£«*-*«* 
;«»jr-A,fiCCHPAA, Iv^jCA-s/PeP UCT

CXAftAt S
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) MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

BOREHOLE LOG

Sheet. 1 ot r
Project Numoer

Hole Numoer 

1
Project:

u/ftt -#y

Coordinates: CALcvtAferP Jro-rc

Location:

ft Oyg~ £fj£/£.-ryaAey< 5 C-4c- ?y.
CSAPse*r tq OJ-3

Onlling Contractor

Tf/Z. f?ja$
Drill Make ana Model /onuing mmikm:

c MGL 7 <3 Q J Wo ‘•low SVte/
Depth Top of Rock:

7 >4

I Angle from Wert, and Beanng: 

I )/g/27'/£

Depth Casing & Size: Hole Size:

Elevation:

&€/=£**>■4

Water Level: 

,2 3.

CyZo o/•■/■>? S~is^.jtTAxz^
Depth Bottom of Hole:

93 j36S'

SAMPLE

Fluid ^Additives: 

WATG4,
Date Start

4/9/94-
Date Finish: TUus

SOIL DESCRIPTION

\\
15 j

!C^°

r5<
KOit
o._je

IUUI3omen

$
a
ui uiS

si
I— z

>E
UI

* so
uiE

STANOARO

PENETRATION
TEST

RESULTS

6’-6"-6'
(N)

O
ID
SO
>ocn_l

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content.

/*>

t° —

ito

3° —

AO A- 
,1**

4-o

fo —

Ci~

5"M

V\

Vsf)

>

e

vs
V)

CH

C L

£-2 ^i/J>ry iSfoun/^T^z/z^ ASfeZJ/iW

pi-Ai-r,err} Si/6*rrt y s*ossT-(r\/? ^it)
2zll &TM AeSA£J G4A'i($y&/>)

^/AT9 7%L<£. y<LCce>a;5*r f/p&cJxJ

(/a yA6/t) y«Vw<r -rxs £*-*,->€:£> (f-/o ~/0 f+zi>iun

OjCAt rJ<£<? TO /Skw^ 2 r\?Oy^ J/l ^ PoOX-Cl

^LA ST’S £>u4AT3aS£. Fta Jv^AAjCtfAl,
UAYTO 5l/c;sTL 1 fifo/3-r. '

f?-2€> * /^A-r ClAl (**/). Pw*e-'/cl c-n u)sy+* #gac.iJ (/<>**

/s/cm TLa jT-zo-ry —

2l‘33' Le/ui CcAi P*1W (syjczjz). </zAs+tZ>

l ou T-a f*<sP*v/A ftAsrx*^erriiiANA 1

7~f/ rro/5-r
/

C L.

5 P

33-4-Q* L(Aj Ccai(cl). /Guouif* PhoartQaMSjz) -

?-/£)%, w*sr<-4A>*£0 ?/U<3 T» Q./-2‘S’-'-'y 
Aa* aoMw**0* 7,cr **•

rfosfT”.

40-45* 5a*i£? (5P) Wt&SAAT* /,£ CLxa/9^ y^ZoUfJ 0a'fes/*)—

/’aaAJ.'f

5M \

f-/a?L 5>AJT /VaC CAAt+tcO -ra ________v .
C&AtfzO' euA-arzose^ /opL SSAA. £*0
jLfj+texrAL9 1044ACW-*ia to. S'J4At>o^0C-O/ Tfo/sr,
P/+J/A1C 0oUtJU4A0 3 T&

ff'-So’, 5,ir-/ SaapCsm}' y<c.u*a>iM J?aaa<J

60% f*se OiA/tJep 34*2 * a &tA0£t>, _
MOaJ f>tA3T>c.y pv/wrjttw ? u0A*JcvLf^4 To Zoct+jACO,

______y t-/Ctsri.y Mo/s-r:



MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

BOREHOLE LOG

Sheet.
2-

. Of.

Project Numoer:

-37&Q -Zl Z

Hole Numoer

7203-
Wee c **3 /2£) 

SAMPLE

Location:

Sc. «.A QaISjZ yPAducS; C/l.o$?-C£APjC'}-r n. Cei-3

z
o

UI

ui

Ui
r?<

hOLa«icc
UJUJ3
omen

c«eui
Ujffl

5:1
H Z

>cUJ

>
*8

PFMPTBATIAM
TEST

RESULTS o
-J

6--6'-6"

(N)

S
Y

M
B

C
L

O
O

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content

lo’e \6°-

VO- ,-f* 
aw 

‘

B&—

<*■“>

\?o—

0 Q-

!/o.

&

vA

\L

0

^ |^i£. <?-»v 5**0 (ec). y^toU,5^

/?Ac.l*U (fC> yj£ A*ze Z'L-r- ,4^0 5A»T0,
^"'2 6 ^ /v^it i-otJ

1A>^0 <r^l <?s- Qd r

1^0-707 StAiO/ (ml)' &/>#*< >i ttoUrS* ^ooiV

(t*YA ?/*-), 3o- *o%>*'*/£ CC4WC? f/WO 

6/ZAPe:e), q LovJ

*l

^t-Ayr-ze-sr)/ /*fo> ST"

J7°-7g' ' 5aA0(sP). A4«09AAT<E ySe*caU>5*' ^oci^/o^)"

CAA/>ep/ /s/oA/.^^yrye qoa&tz/va/s^Km

7'>‘8S P)t.7*f ^a*j& Prt/2*t y&ccaui/?/*

A/SC CAAr»/e£> -re c.4 «*-***-,, /°~3Ci°/L l»c-Ts-f****1^! _
CAaPCPj tJo*f-St-A3T/c.j Qv~M.-rzc.Te.; ivu'-

J"u/V<oo(S/jyCA/o/377

5M

/ScSCAA** &**“*! O* Vi2j?/^J -

/sv>/«£ r-f€P>uz^s (jc-jy/Q CAA^XSO^ /&-5Zi-P—

Pce.Ai.'f A/ZAPCC^ a/*>M-7>lA 0^T2/ _

/ $*£ AetPISAA, S "ifAA£<rtA&- ^vfiiLovAPeO, rrc/sr.

~sp\£tflll£ ‘ Sfi***Csf).jkA« /eecccsj^^c^ (/ayp^z\-

jZ/Afe. t« /Acp/vr-t C2Az*JCP/ S'-r/o
C'-Aay&AS poC.de^A£.pj Pa6A<-1 CaaPCP^ z7o*JYLast->c-

QtfAATZ; IC^XAttpypA/2. Plv* Itrsr'e. CAA.>*iS~ 

Afice/t^jz -re SZcVuTzePy r^larsr:



BOREHOLE LOG

) MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

Proiect:
lJecc £P

Sheet. . of.

Project Numoer:
3-76Q-7.7SZ-

Location:
$t.-***' 7-&AC4SS-. C'/So 51

Hole Numoer 

#08- /

sr^r- r-Q CU-3

x5
5r°a. _iIUUJ
am

SAMPLE

3
tr

tr•eiu
UjO

t- z

' STANOARO 
PENETRATION 

TEST 
RESULTS

6"-6'-6*
<N)

O
a
SO 
>0 cn _i

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content

120-

13°—

>3\ —

V)

£
V)

30-'} - 
I3I.C9

d- ,
Jlfl

)37-—

rtg’—

l‘3b—

r» $

I3f>>z

To

'i£

r

'V

\
v

„\y

\

Svl

V
V
£

<o
A/
V

JlS'-/go‘ //„ J2ec

to tJ/»r!c/E )2.3-?3 6*j of/'0/5’* <S

Ses* <■# <E~ yj7o #€?E;T~

3o 3-/3 Ad3 iVeitz-- C/zapcJ) %,*j9 (s\J) tfo/KjeAre

'JgLUbuLJ S# $Ac.i-irJ (/Cl V# 5/*) 9t/r'*A'»-r‘- * *t£0rort
6*A,a-z9 (fo- C0*£ o.4>* 2.0~~~*) e»A*9*

XO--2-f/L */*;£ CAA'Js.l -to. 5AfSL£ -

APf’aTA&l £jiA£>e.£>t &G g£"/L ^e^TAA.)

UI<£T“

Ar>A>.'ly~/cAC tS>3-) -j3)$Jj-OAnT’-o+g'

OaA/a 5/-ze 5/>,*TfuZ:,2P/3-S-/3)<$j4.c59rt3-'>20 '

'JAt'ajz AAA>-i-r>cAL. JZ0S-i-s3z/4g-

J3S4Z-I4Q.35 u/en.’ C/ZAPcf) S^AO Qt-r/s £j&A^CI C5 w)

M“&Ciz^»t£. yc.LLt*a>f» 0x2**ut)f/c> ya. 5/*) _A=/*/~'_AVT<.y -
Hc:o 1 ua-i ^a.^aZ3<C Co/tS£ SA*9(Z-f*<*

20.2$%
uf<T r~.

tfiZAvc:^ 8> yl SL^AiCut/l^-rfeAu^Aeoi/^jPG^ -
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) MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

BOREHOLE LOG

Sheet. . of.

Project Numoer

37e&-27<ZZ-
Hole Numoer

/ZJ73-!
\Jclc AO Location:

T^qrKS- CaAP,^r to CU-T

£

SAMPLE
PENETRATION

TEST

UJ CE RESULTS o

D
E

P
T

H
B

E
L

O
W

S
U

R
R

A
C 5

cr
Ui 

. K
Z T

Y
P

E
 &

 
N

U
M

B
E

R UJ
>

*8

UJ
c

6'-6"-6’
(N)

S
Y

M
B

O
L

I
L

O
Q

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content.

>27—

138-

m—

14-1 —

m=±

#o3S\ cne

14x3/ I

d I ^

0■ b

7/t>°

jV/ I 5c£"

o

■ I

>
8

i

51/ \Je.(-L- £/iaP£S> $a+JPO

XstCix-//Cja ys2- S/A) /^lopt!XAT£_
To <u*a>/ZS£ tZAAsrjecO' /X

/o */u CJtA'Jo.L -7-0 /H-S^pC /TSriC

Co.OV-C>.4^»A, $vA&-rz-t fX,04tJ6<JLA&. -----

-To ;b^ooa'A:^ iJ<£~T~ A+J& (AT £t*TTe.ri2.oA ct>ac&_ 
/^7-cs.mal)f /?b>ofLL.4JCjza,(?G.C>SA*P(5P')' pnuc. 

'/<Tcccuj;5a# 0ao\^<J (/o /ALjz^ /■'*•£ &A+ip(*o- 

A*,*) Pb*r)hA^T<-3 t,<Ar> TW/iJ <3.^
— :—I */> M4*t- ViAicnALiCmtA 5*e>/1Ac«cAfi;xJ<£T

APAt.~+r>cAi- 5am<7i£: AP/3-/-)435/^-c.54mT-c.AC (SAIL- 
A I 4



BOREHOLE LOG

/MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP Sheet.

_£l_ot.

Project Numoer:
37&o-2.7S'2-

Hoie Numoer

AP&-\
Project: v/^u. #3 AD Location:

5a.orf~ -r/lfic*:■S-<5ze>f5-C&A.p;gr*/T
.cu-3

z5 
jr o & ■! tutu 
Offl

SAMPLE

5
(C
ID

s«auj 
ijj CD
Si
K Z

>C
UJ
>

*8Ui
tr

STANOARO
PENETRATION

TEST
RESULTS

6"-€’-6"
(N)

o
oID
SO

>-oin _i

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content

/*5—

tty—

)&-

*3—

—

t6S”—

ta.y\
fb

6-
0"'
o-V

>

■0
V

3>"

5P

2g-£o(3%‘
C i—

£

v/atezA A-AALiffcAL PuC / - )4&/4-^4/V7J- OQ*?

■$cA<£<£«i >*-r&z*/Ai- I4SJI-/4C&1

— yi cre/r^o^^ ^COV'ee/

Cla? (cl) LtcMr 0K*.y±^Qi'ta.sJQ/p<s»i$tc/
CCA,’**** PiAincm ^ic-r, c<.Ptn
T® en0<ZS?0iO .A S*AA>° i/PA^e. CMlrAut fVxa^/UAc. -

> ON aOSX.'/jaj /L S' *

S,UT? *A'*P ($**)■ /4<*fi&zA7K (ka ,—. ------- -- — - - /e.LC0Uify* -
&ao<_w(/<s Pon/'JAnt-rtf A-tAC »*9,Vr1

Tx> 30-3$V* i/Lf~ (pn^ryojt
u A-r a _ -___ , -__ /-T ^ . . wW GT. 5HtKO.fi

I&3-93-SLA-IQ
CtM-rAc.T%

PeoAt-p CfiA*}£2? 7b u/e <

“V ^ ^ »V/fc

6aasP^0

"Saap C3^/5u/), t/zAViSH Oaz>w«tc (/oy/j 7/4)
M«C7ivw -T» CfiARbe S/KnlL? port/MA-rer^ / S'-;z<0 y£cr>40c

, 7S'-86^, QOAizr-a,,
5fJ3ArlV'i~A&~}u&4.Qu*IJPCZO/'^Je-T. J

iJnerCA AntAi-^TteAL ^>AtfPUZl AP0-)-J G4 J4-^54t-*T~-Ciil 

r/jc/7 5o2CG»e?£? jcttrcXfAL. /13.23 ->tf4.73_____



BOREHOLE LOG

) MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP Sheet. /

. of .
Project Numoer

37&0 -2.7S ~2~
Hole Numoer

Project:
u/ecc AP

Cooramates: <Cac£.*'lat£J> Static, P&aaC

2.77/eJ.4*> 2 0&7SJ2.3 F

Location:
■5~a. OA* P/4£P ATvCf4TA8u£

Dnlling Contractor

_______ 7~ ? P Zlg Q-
Drill Make ana Model /Oniung M«moa:

glME IS & /44a claJ 5re:M Au6c£
Deptn Top of Rock: Depth Casing & Size: Hole Size:

-7Va'
Elevation:

/2&reJeicjji'&-: Gje&<srt0 SvAAAce:
Angle from Vert, and Beanng:

^neA /&+'■*’ /4a

Depth Bottom of Hole:

Water Level:

/Z A 9 S' S
Fluid & Additives:

u/a-tgjZ
Date Start:

4-^>h4-
Oate Finish: Logger

x uL
t-i.5

M
zS
Sr°
O. _J 
UIUJ 
Offl

SAMPLE

§

a:
Ui

c
I 111 -=

2:1
K Z

UJ

>
cc
111

* o 
o
UI

STAN0ARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

g
3
o
a
50

>0
tn _i

SOIL DESCRIPTION

Name, color, grain size, sorting (or gradation), plasticity, 
weathering, mineralogy, inclusions, angularity, moisture content

IP

)0 —

2o —

So —

^4<!-

So------

^0

Vb

*

L

S

O

if

C L.

Q~ $ ' M^OCJZA-VS. J2g94>SSh gAb«^0*iX.*j£t

5~'/&/ tGA// Cuas (ci). M*£>c.&Atc

M> 5A*/£>Cal< a*/0 CIAV) rtcpmrt

04 /c-zs‘

Pt,ASr/csT")t ala/ST"
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APPENDIX B

THREE-DAY PUMPING TEST. WELL CW-1

1.0 OBSERVATION WELL LAYOUT

The pumping test cell consisted of a pumping well, CW-1, and four observation wells: 

preexisting monitor wells, CW-2 and CW-3R, and two new piezometers, P-1 and P-2. Figure 

B-l shows the cell layout. Table B-l summarizes distances of observation wells from 

pumping well CW-1. Commencing April 8, 1994, these wells were the focus of three days 

of static water level monitoring, three days of drawdown recording in response to pumping 

well CW-1 at a constant rate, and one day of drawdown recovery observation.

1.1 Water Level Monitoring

Water levels were measured with a water level indicator ("probe", on text figures) from the 

test cell wells over a 7-day period at average 5-hour intervals, commencing three days before 

the test (t = -4100 minutes), and concluding 17 hours after the pump was turned off (t = 

5300 minutes). These historical water levels are shown on Figure B-2. Figure B-2 also 

reflects pumping test drawdowns between t = 0 and t = 4320 minutes, and suggests 

fluctuations due to environmental conditions (barometric pressure and recharge from a 

precipitation event during the pretest and pumping period).

For the test itself, 10-psi pressure transducers were installed in wells P-1 and P-2 and 

connected to an InSitu, Inc. "Hermit 2000" data logger, and a second water level indicator 

was dedicated to well CW-1. Shortly before the pump was turned on, transducer reference 

levels were set in the ■, Hermit based on water level readings from the first water level 

indicator. Water levels in P-1 and P-2 were recorded by the Hermit from startup of the 

pump (t = 0 minutes), through the end of both the pumping period (t = 4320 minutes) and 

the recovery period (t = 5300 minutes).

1.2 Corrections to Drawdown Data

Water level monitoring indicated two factors external to the pumping stress that affected 

water levels, and thus required correction before aquifer evaluation from test drawdown 

data. Water levels in all test cell wells required correction for the environmental effects
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mentioned above. Levels detected by the transducers in wells P-1 and P-2 also needed 

correction for an apparent steady drift of transducer readings away from intermittent 

corroborative water level indicator readings of the same wells.

12.1 Environmental Corrections

Barometric pressure readings recorded hourly at Hastings airport were obtained from 

National Weather Service for the 7-day monitored period. These data are reproduced on 

Figure B-3 for comparison to water levels^ in the test cell’s remote well, CW-3R. A 

significant low pressure event passed through Hastings during the pumping period, 

accompanied by approximately 1.7 inches of rainfall at the site. The effect of environmental 

conditions on water levels is made apparent by the similarity of fluctuation of barometric 

pressure to that of water level in CW-3R. Water levels in CW-3R rose 0.35 foot from 

t = -980 to t = 4287 minutes, and subsequently fell 0.40 foot between t = 4287 minutes and 

t = 5300 minutes in response to the passing of the storm.

CW-3R lay outside of the radius of influence of the test pumping in well CW-1. Although 

test-related drawdown is apparent in proximal wells CW-1, P-1 and P-2 in Figure B-2, the 

overprint of environmental fluctuations, as indicated by the CW-3R curve, on all the wells 

is also apparent. The timing and magnitudes of water level fluctuations in each well are 

essentially the same.

Because of the equivalence of response of the five wells, CW-3R water levels were used to 

normalize "static" water levels in the remaining wells. The CW-3R water level at the test 

startup time (124.11’ below top of casing, t = 0 minutes) was subtracted from the 32 

recorded levels in the well, resulting in Figure B-4. These correction factors were then 

applied to water level indicator-recorded levels in the remaining four wells (Figure B-5). 

Accuracy of this correction method is indicated by the close alignment of all pretest (static) 

water levels (t = -4100 to t = 0 minutes) with zero drawdown. Test-related drawdowns are 

apparent in Figure B-5, including those of CW-2. Distance-drawdown analysis, discussed 

later, is based on these corrected data.

122 Corrections for Transducer Drift

Comparison of intermittent continued water level indicator readings to transducer level 

readings indicated that following pump startup, both transducers yielded progressively higher
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water table elevations with respect to the water level indicator. After consideration of the 

apparent drift, as well as age of the transducer units, a service representative of the 

transducer manufacturer concluded faulty polyurethane seals between the cables and units
y

were likely to be responsible. The apparent water level deviations versus time are plotted 

in Figure B-6. Apparent discrepancies between water level indicator and transducer values 

in the final set of readings at t = 5300 minutes were 0.217 foot in well P-1 and 0.348 foot 

in well P-2.

1.2.3 Implementation of Corrections to Water Level Data

Correction factors for both environmental conditions and transducer drift were summed to 

create the net corrections to field water level data shown in Figure B-7. Field data for well 

CW-1 were corrected only for environmental conditions, since data collection from this well 

did not utilize a transducer.

Net corrections to field data collected at intervening times were interpolated from the linear 

equations representing the line segments connecting correction points, as shown in Figure 

B-7. All corrections, observed and corrected water levels, and intermediate data are 

tabulated at the end of this appendix.

2.0 GENERAL DESCRIPTION OF TEST

The CW-1 pumping test was conducted from 16:00, April 11, 1994 until 16:00, April 14, 

1994. Recovery was monitored until 10:00 April 15,1994, at which point 90% recovery had 

been achieved in proximal wells CW-1, P-1 and P-2. The average discharge for the test was 

5.96 gpm. Table B-3 summarizes the discharge versus time, and Figure B-8 illustrates the 

uniformity of the flow rate throughout the test.

The CW-1 pumping assembly consisted of a Grundfos Type JS 10-05 submersible pump and 

check valve hung on 1.25-inch Schedule 80 PVC pipe. The 4-inch pump intake hung at 

131.44-131.77 feet below top of casing, positioning it approximately 9.5 feet below the static 

water level. Drawdown in CW-1 reached approximately two feet after three days, 

corresponding to a minimum water depth of 7.5 feet to the pump intake.
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2.1 Method of Flow Measurement

A Neptune 0.625-inch flowmeter plumbed into the pump discharge line provided readings 

of cumulative discharge during the test.

22 Drawdown in the Pleistocene Aquifer

Drawdowns, listed in Table B-l, reached 0.575 foot in well P-1, 0.375 foot in P-2, and 0.09 

foot in CW-2. Distance-drawdown analysis, Figure B-9, indicates, at r = 457 feet, CW-3R 

lay outside of the radius of influence, r0 = 295 feet, of the test.

3.0 AQUIFER TEST RESULTS

Table B-2 summarizes the aquifer test results from the CW-1 pumping test. Other than the 

distance-drawdown analysis, all data evaluations were facilitated using Geraghty & Miller, 

Inc. AQTESOLV, version 1.1R4, 1991. AQTESOLV includes solutions for unconfined 

aquifers based on the work of Theis, Cooper & Jacob and Neuman, as referenced in 

Table B-2.

Aquifer response reflected unconfined conditions, with saturated thickness effectively limited 

by a localized clay layer 14 feet below the static water level. The transmissivity of the zone 

above the clay is approximately 8000 gpd/ft, representing an average of analyses excluding 

Theis and Straight-Line analyses of well P-2 (see "Individual Well Responses: P-2"). Based 

on a 14-foot saturated thickness, this transmissivity represents an average hydraulic 

conductivity of 0.03 cm/sec. Unconfined specific yield of the aquifer was indicated to be 

approximately 0.05.

From the distance-drawdown graph, Figure B-9, and the 0.09 foot of drawdown in well 

CW-2, it is estimated that the radius of influence of well CW-1 extended to 295 feet, at least 

in the direction of CW-2.

Overall thickness of the Pleistocene aquifer is approximately 70 feet in the area of well 

CW-1. Evidence from the CW-1 pumping test of the effective local hydraulic isolation of 

the upper 14 aquifer feet includes two factors:
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• Transmissivity calculated from the various methods from both pumping and recovery 

data was in the range 7000 to 17,000 gpd/ft, far less than the 100,000 to 200,000 

gpd/ft transmissivity reported for the Pleistocene aquifer in the region, and observed 

at other Hastings subsites. Drawdown was concentrated within a limited thickness, 

making for a transmissivity reflective only of the zone that was effectively pumped.

• The distance-drawdown relationship within 295 feet of the pumping well did not 

indicate deviation from a single straight line (Figure B-9). If the clay was absent or 

ineffective as a flow-restricting barrier, drawdown would be expected to eventually 

be distributed through the full 70 feet of the aquifer. In that case, the partial 

penetration of pumping well CW-1 would cause drawdown at the nearest well, P-1, 

to be magnified relative to the more distant wells because of its position relative to 

the screen of the pumping well. However, the distance-drawdown graph does not 

show P-1 to deflect to greater drawdown relative to the straight line passed through 

more distant wells P-2 and CW-2. Furthermore, the transmissivity derived from 

distance-drawdown analysis is consistent with that obtained from time-drawdown 

analysis on the individual wells.

Recovery data indicate that no permanent depletion of the aquifer occurred as a result of 

the three days of pumping. This is reflected by straight-line matches to recovery data in 

which drawdown approaches zero when t/t’ = 1. (t/t* is the ratio of time since pumping 

started to time since pumping stopped, t/t’ = 1 implies "infinite" recovery time.) 

Individual Well Responses

Pii (Figures B-10 - B12): Theis curve analysis reflected an excellent fit of the corrected 

field data. The good match of the data to the theoretical Theis curve indicates absence of 

phenomena such as delayed response of the water table, or boundary conditions having been 

encountered. Since drawdown was small (0.575 foot) relative the saturated thickness of the 

aquifer, analysis of the drawdown data by the Theis method for a confined aquifer (i.e., one 

in which the aquifer does not thin) was valid.

P~2 (Figures B-13 - B16): Well P-2 exhibited a transition in the log time-log drawdown 

graph from 10 minutes to 1000 minutes into the pumping which may be reflective of a 

delayed water table response. Theis analysis, which ignores the delayed yield effect, 

indicates a storativity of 0.0024 and a transmissivity of 15,000 gpd/ft, almost double that 

obtained for well P-1. The appearance of high transmissivity and low storativity is consistent
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with a delayed water table response having occurred, but otherwise riot able to be accounted 

for in the Theis method.

Neuman analysis assumes that early drawdowns are reflective of pore depressurization and 

water release from storage through expansion of the water. Later drawdowns are 

theoretically influenced primarily by physical drainage of pores from the water table. Based 

on Neuman analysis of early drawdown data from well P-2, confined storage of the aquifer 

is 0.0027. This is consistent with the storativity value based on Theis discussed in the 

preceding paragraph. Unconfined storage (specific yield) from late-data Neuman analysis 

is 0.029, and the Neuman transmissivity is 9400 gpd/ft. Both of these values are consistent 

with those derived from well P-1 and from distance-drawdown analysis,

Neuman analysis requires matching field data to a selection from a family of type curves, 

each representing a different 6 parameter. 6 is defined as:

B = (VK.XrVb2),

where

Kj/Kj = ratio of vertical to horizontal hydraulic conductivity 

r - distance of observation to pumping well 

b = saturated aquifer thickness.

The best fit to field data was achieved by the Neuman curve corresponding to 6 = 0.06, 

indicating that K^K,, = 0.01. Although quantification of this parameter was not a primary 

objective of the test, it was nevertheless necessary to the Neuman analysis. Given that the 

aquifer is stratified, the calculated ratio of K^/K,. is considered a reasonable estimate.

CM (Figure B-17): Because drawdown is affected by well loss in the pumping well, only 

the recovery data were analyzed. Results indicate a transmissivity of approximately 

13,300 gpd/ft.
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TABLE B-1

Distance vs. Drawdown 
CW-1 Pumping Test

Observation Well Distance to 
Pumping Well 

(feet)

Orientation of 
Observation Well 

from Pumping 
Well

Drawdown in 
Observation Well 

near end of 
Pumping Period 

(feet)

CW-1 0 — 1.995

P-1 12.2 sw 0.575

P-2 34.25 sw 0.375

CW-2 187.6 W 0.090

CW-3R 457.2 E 0



TABLE B-2

Aquifer Parameters as Obtained From Observation Well Data
CW-1 Pumping Test

Observation
Well

Distance to 
Pumping 
Well (ft)

Method of 
Analysis

Pumping Data, Q = 5.96 gpm (0.797 
ftVmin)

Recovery Data

TransmlssMty Hydraulic

Conductivity

Stor-

ativlty

Sp.

Yield

Transmissivity Hydraulic

Conductivity

gpd/« ft’/min cm/sec ft/min 9Pd/*t ft*/mln cm/sec ft/min

p-i 12.2 Theis 8300 0.771 0.027 0.054 0.046 6940 0.645 0.023 0.045

SL 8265 0.767 0.027 0.054 0.038

P-2 34.3 Theis 15090 1.40 0.050 0.098 0.0024 ,16670 1.55 0.055 0.108

SL 15380 1.43 0.051 0.100 0.0024

Neuman 9380 0.873 0.031 0.061 0.0027 0.029

CW-1 — Theis 13270 1.23 0.044 0.086

P-1, P-2, CW-2 — DD 7750 0.720 0.026 0.050 0.078

“Theis* - Thais Approximation for Unconfinad Aquifar, Krusaman, G.P. and N.A. DaRiddar, 1979. Analysis and Evaluation of Pumping Test Data, Bulletin 11, Intern. Inst, for Land 

Reclamation and Improvements, Wageningen, Netherlands, 200p„ and Theis, 1935 (referenced below).

*SL* « Straight Line Approximation for Unconfined Aquifer, Krusaman and DeRidder, 1979 (as above), and Cooper, H.H. and C.E.Jacob, 1946, A Generalized Graphical Method for 

Evaluating Formation Constants and Summarizing Well Reid History, Am. Geophys. Union Trans., vol. 27, pp. 526-534.

'Neuman* • Neuman Delayed Yield Curve Method, Neuman, S.P., 1975, Analysis of Pumping Test Data from Anisotropic Unconfined Aquifers Considering Delayed Yield, Water 

Resources Research, vol. 11, no. 2, pp. 329-342.

r
*DD* - Distance-Drawdown Straight-Line Approximation for Unconfined Aquifer, a variation of Cooper and Jacob, 1946 (referenced above).

Note: the Neuman analysis of P-2 pumping data yielded B = (Kj/K.Hr'/b*) - 0.06, indicating «,/«, *■ 0.01.



TABLE B-3: Discharge Versus Time, Pumping Well CW-1, CW-1 Pumping Test

Time Cumulative Incremental Incremental Incremental
(minutes) Discharge Time Discharge Discharge

(gallons) (minutes) (gallons) (gpm)

0 805
9 860 9 55 6.11

25 960 16 100 6.25
30 980 5 20 4.00
35 1010 5 30 6.00
40 1039 5 29 5.80
45 1060 5 21 4.20
50 1090 5 30 6.00
55 1130 5 40 8.00
60 1150 5 20 4.00
70 1200 10 50 5.00
85 1290 15 90 6.00

100 1380 15 90 6.00
122 1510 22 130 5.91
141 1620 19 110 5.79
163 1750 22 130 5.91
182 1860

j
19 110 5.79

225 2110 43 250 5.81
324 2700 99 590 5.96
366 2940 42 240 5.71
534 3940 168 1000 5.95
550 4040 16 100 6.25
614 4420 64 380 5.94
651 4630 37 210 5.68

1121 7410 470 2780 5.91
1180 7770 59 360 6.10
1388 9000 208 1230 5.91
1426 9230 38 230 6.05
1575 10110 149 880 5.91
1735 11060 160 950 5.94
1923 12180 188 1120 5.96
1982 12530 59 350 5.93
2258 14180 276 1650 5.98
2662 16580 404 2400 5.94
2852 17710 190 1130 5.95
2990 18540 138 830 6.01
3181 19680 191 1140 5.97
3243 20050 62 370 5.97
3497 21570 254 1520 5.98



TABLE B-3: Discharge Versus Time, Pumping Well CW-1, CW-1 Pumping Test

Time Cumulative Incremental Incremental Incremental
(minutes) Discharge Time Discharge Discharge

(gallons) (mjnutes) (gallons) (gpm)
3946 24280 449 2710 6.04
4183 25720 237 1440 6.08
4287 26350 104 630 6.06
4320 26540 33 190 5.76

SUMS 4320 25735 5.96



TABLE B-4

Test Cell Well Specifications 
CW-1 Pumping Test

Well CW-1 P-1 P-2 CW-2 CW-3R

Distance, pumping to obs. well, feet 0 12.2 34.25 187.6 457.2

Initial water level, feet below TOC 121.915 121.79 122.76 121.30 124.11

Datum (ground surface) elevation, feet 1935.0 no survey no survey 1935.5 1936.65

Depth to base of screen, feet 134 135.39 138.25 133.0 154.98

Depth to top of screen, feet 114 115.75 123.56 124.03 125.15

Screen length, feet 20 19.64 14.69 8.97 29.83

Depth to base of aquifer, feet 134 135.23 137.85 135.5 134.5

Stickup, feet 2.4 2 2 1.99 1.97

Depth to water table, feet 119.515 119.79 120.76 119.31 122.14

Saturated thickness, feet 14.485 15.44 17.09 16.19 12.36

Screen inner diameter, inches 3/82 1.937 1.937 3.82 8

Sand pack outer diameter, inches 11 7.5 7.5 10 14

Screen material Sch 80 PVC Sch 80 PVC Sch 80 PVC Sch 80 PVC stnls/wire

Slot size, inches 0.01 0.02 0.02 0.02 0.025
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W.L. Deviation: Transducers vs. Probe
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Historical W.L’s from Probe, CW-1 Pumping Test

Time Observed Observed
(minutes) W.L.: CW-1 W.L: P-1

(feet) (feet)
-4100 121.990
-3335 122.070
-3275
-3050 121.950
-2840 121.920
-2400 122.000 121.870
-1880 122.060 121.920
-1570 122.000 121.890
-1305 121.930 121.850
-1175 121.870

-980 122.080 122.000
-50 121.895 121.790
13 123.240 121.880
30 123.300 121.935
40 123.320 121.970
60 123.350 121.980
78 123.380

182 123.460 122.080
324 123.530 122.140
614 123.590 122.170

1121 123.680 122.220
1388 123.770 122.290
1575 123.800 122.320

1735 123.825 122.335
1923 123.830 122.340
2258 123.775 122.275
2662 123.725 122.220
2852 123.735 122.235
2990 123.745 122.250
3181 123.780 122.270
3497 123.810 122.300
3946 123.780 122.265
4183 123.725 122.200
4287 123.695 122.175
4390 122.025 121.930
4589 122.105 121.985
4655 122.160 122.060
4879 122.175 122.065

i 5300 122.180 122.060

Observed Observed Observed
W.L.: P-2 W.L: CW-2 W.L: CW-3R
(feet) (feet) (feet)

121.410 124.200
121.440 124.250

122.940
122.830 121.380 124.190

121.310 124.110
122.880 121.440 124.240
122.940 121.500 124.310
122.860 121.410 124.240
122.800 121.350 124.170
122.860
122.970 121.480 124.290
122.760 121.300 124.110

122.860

122.880
121.270

122.910 121.275 124.050
122.930 121.280 124.040
122.970 121.290 124.045
123.010 121.330 124.080
123.080 121.380 124.130
123.110 121.400 124.145
123.125 121.425 124.165
123.120 121.420 124.170
123.060 121.340 124.080
122.990 121.265 123.990
123.010 121.290 124.025
123.025 121.315 124.045
123.070 121.355 124.085
123.080 121.355 124.085
123.040 121.305 124.025
122.970 121.225 123.945
122.950 121.215 123.940
122.815 121.280 124.005
122.940 121.440 124.180
123.015 121.530 124.270
123.010 121.530 124.270
123.020 121.555 124.340



Historical W.L’s from Probe, continued: Corrected Drawdowns, CW-1 Pumping Test

Time
(minutes)

-4100
-3335
-3275
-3050
-2840
-2400
-1880
-1570
-1305
-1175

-980
-50
13
30
40
60
78

182
324
614

1121
1388
1575
1735
1923
2258
2662
2852
2990
3181
3497
3946
4183
4287
4390
4589
4655
4879
5300

CW-3R Dev. 
from t=-50 
(feet)

-0.09
-0.14

Env. Corr’d. 
Drawdown: 
CW-1 (ft)

-0.005
-0.035

Env. Corr’d. 
Drawdown: 
P-1 (ft)

Env. Corr’d. 
Drawdown: 
P-2 (ft)

Env. Corr’d. 
Drawdown: 
CW-2 (ft)

-0.02
0

0

-0.13
-0.2

-0.13
-0.06

-0.18
0

0.06
0.07

0.065
0.03

-0.02
-0.035
-0.055

-0.06
0.03
0.12

0.085
0.065
0.025
0.025
0.085
0.165
0.17

0.105
-0.07
-0.16
-0.16
-0.23

0.025
-0.025
0.025
0.035
0.025
0.025

-0.005
0

-1.625
-1.705
-1.76

-1.815
-1.855
-1.87

-1.875
-1.875

-1.91
-1.95

-1.925
-1.915

-1.91
-1.94
-1.97

-1.995
-1.97

-0.235
-0,14

-0.105
-0.12

-0.055

0.05
0.07
0.03

0

-0.03
0

-0.35
-0.42

-0.445
-0.46
-0.48

-0.495
-0.49
-0.49

-0.515
-0.55
-0.53

-0.525
-0.505
-0.535
-0.56

-0.575
-0.555
-0.245
-0.125

-0.11

-0.115
-0.04

0.01

0.01

0.02
0.03
0.02

-0.03
0

-0.21
-0.24

-0.275
-0.28

-0.3
-0.315

-0.31
-0.3

-0.33
-0.35

-0.335
-0.33

-0.335
-0.345
-0.365
-0.375
-0.36
-0.16
-0.11

-0.095
-0.09
-0.03

0

-0.01
-0.01

0

0.02
0.01

0

0

-0.035
-0.05

-0.055
-0.06
-0.06

-0.065
-0.07
-0.06
-0.07

-0.085
-0.075

-0.08
-0.08
-0.08
-0.09
-0.09

-0.085
-0.085

-0.07
-0.07
-0.07

-0.025



Historical W.L's from Probe, continued: Correction Factors, CW-1 Pumping Test

Time CW-3R Dev. Transducer Transducer Net Net
BS) from t=0 min. Deviation: Deviation: Correction: Correction:

(feet) P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)
-4100 -0.09

-3335

-3275

-0.14

-3050 -0.08 '

-2840 0

-2400 -0.13

-1880 -0.2

-1570 -0.13

-1305

-1175

-0.06

-980 , -0.18

-50 0

13

30

40

60

78

182 0.06

324 0.07

614 0.065 0.011 0.031 0.076 0.096
1121 0.03 0.02 0.043 0.05 0.073
1388 -0.02 0.03 0.06 0.01 0.04
1575 -0.035 0.047 0.083 0.012 0.048
1735 -0.055 0.046 0.092 -0.009 0.037
1923 -0.06 0.055 0.103 -0.005 0.043
2258 0.03 0.069 0.121 0.099 0.151
2662 0.12 0.089 0.133 0.209 0.253
2852 0.085 0.085 0.144 0.17 0.229
2990 0.065 0.088 0.159 0.153 0.224
3181 0.025 0.098 0.188 0.123 0.213
3497 0.025 0.131 0.214 0.156 0.239
3946 0.085 0.147 0.24 0.232 0.325
4183 0.165 0.158 0.254 0.323 0.419
4287 0.17 0.164 0.266 0.334 0.436
4390 0.105 0.147 0.26 0.252 0.365
4589 -0.07 0.173 0.303 0.103 0.233
4655 -0.16 0.188 0.318 0.028 0.158
4879 -0.16 0.2 0.326 0.04 0.166
5300 -0.23 0.217 0.348 -0.013 0.118



Observed and Corrected Water Levels, Pumping Period, Well CW-1, CW-1 Pumping Test

Time Water Environmental Corrected Corrected

(minutes) Level Correction Water Level Drawdown

(feet) (feet) (feet) (feet)

0 121.915 0.0000 121.915 0.000

0.5 122.7 0.0002 122.700 0.785

1 122.86 0.0003 122.860 0.945

1.5 122.96 0.0005 122.960 1.045

2 123.01 0.0007 123.011 1.096

2.5 123.05 0.0008 123.051 1.136

3 123.07 ,0.0010 123.071 1.156

3.5 123.1 0.0012 123.101 1.186

4 123.12 0.0013 123.121 1.206

4,5 123.12 0.0015 123.121 1.206

5 123.14 0.0016 123.142 1.227

6 123.16 0.0020 123.162 1.247

7 123.18 0.0023 123.182 1.267

8 123.19 0.0026 123.193 1.278

9 123.21 0.0030 123.213 1.298

10 123.21 0.0033 123.213 1.298

11 123.23 0.0036 123.234 1.319

12 123.24 0.0040 123.244 1.329

13 123.24 0.0043 123.244 1.329

14 123.24 0.0046 123.245 1.330

15 123.25 0.0049 123.255 1.340

16 123.25 0.0053 123.255 1.340

17 123.26 0.0056 123.266 1.351

18 123.27 0.0059 123.276 1.361

19 123.27 0.0063 123.276 1.361

20 123.28 0.0066 123.287 1.372

25 123.29 0.0082 123.298 1.383

30 123.3 , 0.0099 123.310 1.395

35 123.31 0.0115 123.322 1.407

40 123.32 0.0132 123.333 1.418

45 123.33 0.0148 123.345 1.430

50 123.34 0.0165 123.356 1.441

55 123.35 0.0181 123.368 1.453

60 123.35 0.0198 123.370 1.455

70 123.37 0.0231 123.393 1.478

85 123.38 0.0280 123.408 1.493

100 123.4 0.0330 123.433 1.518

122 123.41 0.0402 123.450 1.535

141 123.43 0.0465 123.476 1.561



Observed and Corrected Water Levels, Pumping Period, Well CW-1, CW-1 Pumping Test

Time Water Environmental Corrected Corrected
(minutes) Level Correction Water Level Drawdown

(feet) (feet) (feet) (feet)
163 123.44 0.0537 123.494 1.579
182 123.46 0.0600 123.520 1.605
225 123.49 0.0630 123.553 1.638
324 123.53 0.0700 123.600 1.685
366 123.53 0.0693 123.599 1.684
534 123.59 0.0664 123.656 1.741
614 123.59 0.0650 123.655 1.740

1121 123.68 0.0300 123.710 1.795
1185 123.7 0.0180 123.718 1.803
1388 123.77 -0.0200 123.750 1.835
1426 123.76 -0.0230 123.737 1.822
1575 123.8 -0.0350 123.765 1.850
1735 123.825 -0.0550 123.770 1.855
1923 123.83 -0.0600 123.770 1.855
1982 123.83 -0.0441 123.786 1.871
2258 123.775 0.0300 123.805 1.890
2662 123.725 0.1200 123.845 1.930
2852 123.735 0.0850 123.820 1.905
2990 123.745 0.0650 123.810 1.895
3181 123.78 0.0250 123.805 1.890
3243 123.805 0.0250 123.830 1.915
3497 123.81 0.0250 123.835 1.920
3946 123.78 0.0850 123.865 1.950
4183 123.725 0.1650 123.890 1.975
4287 123.695 0.1700 123.865 1.950
4316 123.695 0.1517 123.847 1.932



\

Observed and Corrected Water Levels, Recovery Period, Well CW-1, CW-1 Pumping Test

Time Observed Environmental Corrected

(minutes) Water Level Correction Drawdown

(feet) (feet) (feet)

0 123.695 0.149 1.929

0.5 122.710 0.149 0.944

1 122.420 0.148 0.653

1.5 122.330 0.148 0.563

2 122.280 0.148 0.513

2.5 122.245 0.147 0.477

3 122.225 0.147 0.457

3.5 122.205 0.147 0.437

4 122.190 0.146 0.421

4.5 122.180 0.146 0.411

5 122.165 0.146 0.396

6 122.155 0.145 0.385

7 122.130 0.145 0.360

8 122.120 0.144 0.349

9 122.110 0.143 0.338

10 122.105 0.143 0.333

11 122.100 0.142 0.327

12 122.095 0.141 0.321

13 122.085 0.141 0.311

14 122.080 0.140 0.305

15 122.075 0.140 0.300

16 122.075 0.139 0.299

17 122.070 0.138 0.293

18 122.065 0.138 0.288

19 122.065 0.137 0.287

20 122.060 0.136 0.281

25 122.050 0.133 0.268

30 122.040 0.130 0.255

35 122.035 0.127 0.247

40 122.030 0.124 0.239

45 122.025 0.121 0.231

50 122.025 0.118 0.228

55 122.025 0.114 0.224

60 122.025 0.111 0.221

70 122.025 0.105 0.215

80 122.030 0.096 0.211

90 122.030 0.087 0.202

105 122.040 0.074 0.199

120 122.040 0.061 0.186



Observed and Corrected Water Levels, Recovery Period, Well CW-1, CW-1 Pumping Test

Time Observed Environmental Corrected
(minutes) Water Level Correction Drawdown

(feet) (feet) (feet)
214 122.060 -0.022 0.123
269 122.105 -0.070 0.120
335 122.160 -0.160 0.085
559 122.175 -0.160 0.100
980 122.180 -0.230 0.035



Environmental Water Level Correction Lookup Table, Well CW-1, CW-1 Pumping Test

Time Environmental Segment Segment

(minutes) Correction Slope Y-Intercept

(feet) (ft/min) (feet)

0 0.000 0.00033 0.000

182 0.060 0.00007 0.047

324 0.070 -0.00002 0.076

614 0.065 -0.00007 0.107

1121 0.030 -0.00019 0.240

1388 -0.020 -0.00008 0.091

1575 -0.035 -0.00013 0.162

1735 -0.055 -0.00003 -0.009

1923 -0.060 0.00027 -0.577

2258 0.030 0.00022 -0.473

2662 0.120 -0.00018 0.610

2852 0.085 -0.00014 0.498

2990 0.065 -0.00021 0.691

3181 0.025 0.00000 0.025

3497 0.025 0.00013 -0.442

3946 0.085 0.00034 -1.247

4183 0.165 " 0.00005 -0.036

4287 0.170 -0.00063 2.875

4390 0.105 -0.00088 3.966

4589 -0.070 -0.00136 6.188

4655 -0.160 0.00000 -0.160

4879 -0.160 -0.00017 0.651

5300 -0.230



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net

(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

0.000 121.786 122.750 0.0000 0.0000

0.008 121.786 122.753 0.0000 0.0000

0.017 121.786 122.753 0.0000 0.0000

0.025 121.786 122.753 0.0000 0.0000

0.033 121.786 122.753 0.0000 0.0000

0.042 121.790 122.753 0.0000 0.0000

0.050 121.790 122.756 0.0000 0.0000

0.058 121.786 122.756 0.0000 0.0000

0.067 121.790 122.756 0.0000 0.0000

0.075 121.783 122.756 0.0000 0.0000

0.083 121.790 122.756 0.0000 0.0000

0.092 121.786 122.753 0.0000 0.0000

0.100 121.783 122.753 0.0000 0.0000

0.108 121.786 122.753 0.0000 0.0000

0.117 121.783 122.753 0.0000 0.0000

0.125 121.783 122.753 0.0000 0.0000

0.133 121.786 122.753 0.0000 0.0000

0.142 121.786 122.753 0.0000 0.0000

0.150 121.783 122.756 0.0000 0.0000

0.158 121.786 122.756 0.0000 0.0000

0.167 121.786 122.753 0.0000 0.0000

0.175 121.786 122.753 0.0000 0.0000

0.183 121.790 122.753 0.0000 0.0000

0.192 121.786 122.756 0.0000 0.0000

0.200 121.786 122.756 0.0000 0.0000

0.208 121.786 122.756 0.0000 0.0000

0.217 121.790 122.753 0.0000 0.0000

0.225 121.786 122.753 0.0000 0.0000

0.233 121.786 122.753 0.0000 0.0000

0.242 121.786 122.756 0.0000 0.0000

0.250 121.786 122.756 0.0000 0.0000

0.258 121.786 122.753 0.0000 0.0000

0.267 121.786 122.756 0.0000 0.0000

0.275 121.786 122.756 0.0000 0.0000

0.283 121.786 122.756 0.0000 0.0000

0.292 121.790 122.756 0.0000 0.0000

0.300 121.786 122.756 0.0000 0.0000

0.308 121.786 122.756 0.0000 0.0000

0.317 121.786 122.756 0.0000 0.0000



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net , Net
(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

0.325 121.790 122.760 0.0000 0.0001
0.333 121.790 122.760 0.0000 0.0001
0.350 121.786 122.756 0.0000 0.0001
0.367 121.786 122.756 0.0000 0.0001
0.383 121.786 122.760 0.0000 0.0001
0.400 121.790 122.760 0.0000 0.0001
0.417 121.790 122.760 0.0001 0.0001
0.433 121.786 122.760 0.0001 0.0001
0.450 121.786 122.756 0.0001 0.0001
0.467 121.790 122.756 0.0001 0.0001
0.483 121.786 122.760 0.0001 0.0001
0.500 121.793 122.760 0.0001 0.0001

0.517 121.790 122.763 0.0001 0.0001
0.533 121.790 122.763 0.0001 0.0001
0.550 121.793 122.766 0.0001 0.0001
0.567 121.783 122.766 0.0001 0.0001
0.583 121.790 122.766 0.0001 0.0001
0.600 121.790 122.763 0.0001 0.0001
0.617 121.790 122.763 0.0001 0.0001
0.633 121.793 122.760 0.0001 0.0001
0.650 121.790 122.760 0.0001 0.0001
0.667 121.790 122.760 0.0001 0.0001
0.683 121.790 122.766 0.0001 0.0001
0.700 121.790 122.766 0.0001 0.0001
0.717 121.790 122.763 0.0001 , 0.0001
0.733 121.793 122.766 0.0001 0.0001
0.750 121.793 122.763 0.0001 0.0001
0.767 121.790 122.763 0.0001 0.0001
0.783 121.790 122.763 0.0001 0.0001
0.800 121.790 122.763 0.0001 0.0001
0.817 121.793 122.766 0.0001 0.0001
0.833 121.793 122.766 0.0001 0.0001
0.850 121.793 122.766 0.0001 0.0001
0.867 121.793 122.769 0.0001 0.0001
0.883 121.793 122.769 0.0001 0.0001
0.900 121.790 122.766 0.0001 0.0001
0.917 121.793 122.766 0.0001 0.0001
0.933 121.793 122.772 0.0001 0.0001
0.950 121.793 122.772 0.0001 0.0001



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net

(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

0.967 121.793 122.769 0.0001 0.0002

0.983 121.790 122.769 0.0001 0.0002

1.000 121.793 122.769 0.0001 0.0002

1.200 121.793 122.772 0.0001 0.0002

1.400 121.796 122.775 0.0002 0.0002

1.600 121.796 122.785 0.0002 0.0003

1.800 121.802 122.785 0.0002 0.0003

2.000 121.799 122.788 0.0002 0.0003

2.200 121.805 122.794 0.0003 0.0003

2.400 121.802 122.794 0.0003 0.0004

2.600 121.808 122.797 0.0003 0.0004

2.800 121.818 122.800 0.0003 0.0004

3.000 121.812 122.803 0.0004 0.0005

3.200 121.808 122.803 0.0004 0.0005

3.400 121.815 122.810 0.0004 0.0005

3.600 121.808 122.810 0.0004 0.0006

3.800 121.821 122.813 0.0005 0.0006

4.000 121.821 122.816 0.0005 0.0006

4.200 121.821 122.816 0.0005 0.0007

4.400 121.824 122.816 0.0005 0.0007

4.600 121.824 122.819 0.0006 0.0007

4.800 121.824 122.819 0.0006 0.0008

5.000 121.834 122.822 0.0006 0.0008

5.200 121.831 122.825 0.0006 0.0008

5.400 121.831 122.825 0.0007 0.0008

5.600 121.837 122.829 0.0007 0.0009

5.800 121.837 122.829 0.0007 0.0009

6.000 121.840 122.829 0.0007 0.0009

6.200 121.840 122.835 0.0008 0.0010

6.400 121.840 122.832 0.0008 0.0010

6.600 121.846 122.835 0.0008 0.0010

6.800 121.846 122.835 0.0008 0.0011

7.000 121.850 122.841 0.0009 0.0011

7.200 121.853 122.841 0.0009 0.0011

7.400 121.853 122.841 0.0009 0.0012

7.600 121.853 122.841 0.0009 , 0.0012

7.800 121.859 122.841 0.0010 0.0012

8.000 121.856 122.844 0.0010 0.0013

8.200 121.859 122.841 0.0010 0.0013



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net
(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)
8.400 121.862 122.841 0.0010 0.0013
8.600 121.862 122.844 0.0011 0.0013
8.800 121.862 122.844 0.0011 0.0014

x 9.000 121.862 122.847 0.0011 0.0014
9.200 121.868 122.847 0.0011 0.0014
9.400 121.868 122.847 0.0012 0.0015
9.600 121.868 122.847 0.0012 0.0015
9.800 121.872 122.847 0.0012 0.0015

10.000 121.868 122.847 0.0012 0.0016
12.000 121.887 122.857 0.0015 0.0019
14.000 121.903 122.860 0.0017 0.0022
16.000 121.913 122.860 0.0020 0.0025
18.000 121.925 122.863 0.0022 0.0028
20.000 121.929 122.869 0.0025 0.0031
22.000 121.938 122.873 0.0027 0.0034
24.000 121.947 122.873 0.0030 0.0038
26.000 121.947 122.873 0.0032 0.0041
28.000 121.951 122.873 0.0035 0.0044
30.000 121.957 122.876 0.0037 0.0047
32.000 121.960 122.876 0.0040 0.0050
34.000 121.963 122.866 0.0042 0.0053
36.000 121.970 122.873 0.0045 0.0056
38.000 121.973 122.879 0.0047 0.0059
40.000 121.976 122.876 0.0050 0.0063
42.000 121.976 122.882 0.0052 0.0066
44.000 121.979 122.885 0.0054 0.0069
46.000 121.982 122.885 0.0057 0.0072
48.000 121.989 122.888 0.0059 0.0075
50.000 121.989 122.895 0.0062 0.0078
52.000 121.992 122.895 0.0064 0.0081
54.000 121.995 122.888 0.0067 0.0084
56.000 122.004 122.888 0.0069 0.0088
58.000 121.998 122.891 0.0072 0.0091
60.000 122.004 122.891 0.0074 0.0094
62.000 122.007 122.895 0.0077 0.0097
64.000 122.011 122.891 0.0079 0.0100
66.000 122.014 122.891 0.0082 0.0103
68.000 122.017 122.895 0.0084 0.0106
70.000 122.017 122.898 0.0087 0.0109
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Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net

(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

72.000 122.023 122.895 0.0089 0.0113

74.000 122.026 122.895 0.0092 0.0116

76.000 122.030 122.901 0.0094 0.0119

78.000 122.030 122.891 0.0097 0.0122

80.000 122.030 122.895 0.0099 0.0125

82.000 122.026 122.895 0.0101 0.0128

84.000 122.039 122.895 0.0104 0.0131

86.000 122.039 122.898 0.0106 0.0134

88.000 122.036 122.898 0.0109 0.0138

90.000 122.036 122.891 0.0111 0.0141

92.000 122.042 122.898 0.0114 0.0144

94.000 122.039 122.901 0.0116 0.0147

96.000 122.042 122.904 0.0119 0.0150

98.000 122.045 122.901 0.0121 0.0153

100.000 122.045 122.901 0.0124 0.0156

120.000 122.064 122.904 0.0149 0.0188

140.000 122.071 122.895 0.0173 0.0219

160.000 122.077 122.901 0.0198 0.0250

180.000 122.090 122.910 0.0223 0.0281

200.000 122.096 122.913 0.0248 0.0313

220.000 122.109 122.929 0.0272 0.0344

240.000 122.109 122.929 0.0297 0.0375

260.000 122.124 122.932 0.0322 0.0407

280.000 122.128 122.939 0.0347 0.0438

300.000 122.131 122.939 0.0371 0.0469

320.000 122.140 122.939 0.0396 - 0.0500

340.000 122.140 122.935 0.0421 0.0532

360.000 122.131 122.917 0.0446 0.0563

380.000 122.137 122.935 0.0470 0.0594

400.000 122.153 122.951 0.0495 0.0625

420.000 122.146 122.945 0.0520 0.0657

440.000 122.156 122.951 0.0545 0.0688

460.000 122.156 122.945 0.0569 0.0719

480.000 122.159 122.951 0.0594 0.0750

500.000 122.162 122.948 0.0619 0.0782

520.000 122.162 122.945 0.0644 0.0813

540.000 122.162 122.942 0.0668 0.0844

560.000 122.162 122.945 0.0693 0.0876

580.000 122.162 122.942 0.0718 0.0907



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net
(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)
600.000 122.162 122.942 0.0743 0.0938
620.000 122.159 122.939 0.0757 0.0957
640.000 122.159 122.929 0.0747 0.0948
660.000 122.159 122.932 0.0736 0.0939
680.000 122.162 122.935 0.0726 0.0930
700.000 122.159 122.932 0.0716 0.0921
720.000 122.162 122.935 0.0706 0.0912
740.000 122.162 122.929 0.0695 0.0903
760.000 122.159 122.929 0.0685 0.0894
780.000 122.156 122.917 0.0675 0.0885
800.000 122.159 122.929 0.0665 0.0876
820.000 122.159 122.929 0.0654 0.0867
840.000 122.159 122.935 0.0644 0.0857
860.000 12Z165 122.939 0.0634 0.0848
880.000 122.169 122.942 0.0624 0.0839
900.000 122.178 122.954 0.0613 0.0830
920.000 122.178 122.951 0.0603 0.0821
940.000 122.181 122.957 0.0593 0.0812
960.000 122.191 122.967 0.0583 0.0803
980.000 122.197 122.967 0.0572 0.0794

1000.000 122.203 122.967 0.0562 0.0785
1120.000 122.200 122.967 0.0501 0.0730
1240.000 122.225 122.995 0.0322 0.0583
1360.000 122.254 123.017 0.0142 0.0435
1480.000 122.260 123.020 0.0110 0.0439
1600.000 122.273 123.023 0.0087 0.0463
1720.000 122.289 123.036 -0.0070 0.0380
1840.000 122.308 123.045 -0.0068 0.0404
1960.000 122.285 123.011 0.0065 0.0549
2080.000 122.273 123.008 0.0437 0.0936
2200.000 122.238 122.967 0.0810 0.1323
2320.000 122.188 122.910 0.1159 0.1667
2440.000 122.184 122.910 0.1486 0.1970
2560.000 122.153 122.879 0.1812 0.2272
2680.000 122.134 122.860 0.2053 0.2507
2800.000 122.140 122.873 0.1807 0.2356
2920.000 122.146 122.866 0.1616 0.2265
3040.000 122.159 122.869 0.1451 0.2211
3160.000 122.169 122.876 0.1263 0.2142
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Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net

(minutes) Water Level: Water Level: Correction: Correction:

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

3280.000 122.194 122.898 0.1333 0.2211

3400.000 122.181 122.882 0.1459 0.2310

3520.000 122.169 122.863 0.1599 0.2434

3640.000 122.143 122.835 0.1802 0.2664

3760.000 122.140 122.829 0.2005 0.2894

3880.000 122.143 122.832 0.2208 0.3124

4000.000 122.105 122.788 0.2527 0.3464

4120.000 122.086 122.766 0.2988 0.3940

4240.000 122.023 122.697 0.3290 0.4283



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected
(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)

0.000 121.786 122.750 0.000 0.000
0.008 121.786 122.753 0.000 0.003
0.017 121.786 122.753 0.000 0.003
0.025 121.786 122.753 0.000 0.003
0.033 121.786 122.753 0.000 0.003
0.042 121.790 122.753 0.004 0.003
0.050 121.790 122.756 0.004 0.006

0.058 121.786 122.756 0.000 0.006
0.067 121.790 122.756 0.004 0.006
0.075 121.783 122.756 -0.003 0.006
0.083 121.790 122.756 0.004 0.006
0.092 121.786 122.753 0.000 0.003
0.100 121.783 122.753 -0.003 0.003
0.108 121,786 122.753 0.000 0.003
0.117 121.783 122.753 -0.003 0.003
0.125 121.783 122.753 -0.003 0.003
0.133 121.786 122.753 0.000 0.003
0.142 121.786 122.753 0.000 0.003
0.150 121.783 122.756 -0.003 0.006
0.158 121.786 122.756 0.000 0.006
0.167 121.786 122.753 0.000 0.003
0.175 121.786 122.753 0.000 0.003
0.183 121.790 122.753 0.004 0.003

0.192 121.786 122.756 0.000 0.006
0.200 121.786 122.756 0.000 0.006
0.208 121.786 122.756 0.000 0.006

0.217 121.790 122.753 0.004 0.003
0.225 121.786 122.753 0.000 0.003

0.233 121.786 122.753 0.000 0.003

0.242 121.786 122.756 0.000 0.006
0.250 121.786 122.756 0.000 0.006

0.258 121.786 122.753 0.000 0.003

0.267 121.786 122.756 0.000 0.006

0.275 121.786 122.756 0.000 0.006

0.283 121.786 122.756 0.000 0.006

0.292 121.790 122.756 0.004 0.006
0.300 121.786 122.756 0.000 0.006
0.308 121.786 122.756 0.000 0.006

0.317 121.786 122.756 0.000 0.006
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Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected

(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)

0.325 121.790 122.760 0.004 0.010

0.333 121.790 122.760 0.004 0.010

0.350 121.786 122.756 0.000 0.006

0.367 121.786 122.756 0.000 0.006
0.383 121.786 122.760 0.000 0.010

0.400 121.790 122.760 0.004 0.010

0.417 121.790 122.760 0.004 0.010

0.433 121.786 122.760 0.000 0.010

0.450 121.786 122.756 0.000 0.006

0.467 121.790 122.756 0.004 0.006

0.483 121.786 122.760 0.000 0.010

0.500 121.793 122.760 0.007 0.010

0.517 121.790 122.763 0.004 0.013
0.533 121.790 122.763 0.004 0.013

0.550 121.793 122.766 0.007 0.016
0.567 121.783 122.766 -0.003 0.016
0.583 121.790 122.766 0.004 0.016

0.600 121.790 122.763 0.004 0.013

0.617 121.790 122.763 0.004 0.013

0.633 121.793 122.760 0.007 0.010

0.650 121.790 122.760 0.004 0.010

0.667 121.790 122.760 0.004 0.010
0.683 121.790 122.766 0.004 0.016

0.700 121.790 122.766 0.004 0.016

0.717 121.790 122.763 0.004 0.013
0.733 121.793 122.766 0.007 0.016
0.750 121.793 122.763 0.007 0.013
0.767 121.790 122.763 0.004 0.013

0.783 121.790 122.763 0.004 0.013

0.800 121.790 122.763 0.004 0.013

0.817 121.793 122.766 0.007 0.016

0.833 121.793 122.766 0.007 0.016

0.850 121.793 122.766 0.007 0.016
0.867 121.793 122.769 0.007 0.019
0.883 121.793 122.769 0.007 0.019

0.900 121.790 122.766 0.004 0.016
0.917 121.793 122.766 0.007 0.016
0.933 121.793 122.772 0.007 0.022
0.950 121.793 122.772 0.007 0.022



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected

(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)

0.967 121.793 122.769 0.007 0.019

0.983 121.790 122.769 0.004 0.019

1.000 121.793 122.769 0.007 0.019

1.200 121.793 122.772 0.007 0.022

1.400 121.796 122.775 0.010 0.025

1.600 121.796 122.785 0.010 0.035

1.800 121.802 122.785 0.016 0.035

2.000 121.799 122.788 0.013 0.038

2.200 121.805 122.794 0.019 0.044

2.400 121.802 122.794 0.016 0.044

2.600 121.808 122.797 0.022 0.047

2.800 121.818 122.800 0.032 0.050

3.000 121.812 122.803 0.026 0.053

3.200 121.808 122.804 0.022 0.054

3.400 121.815 122.811 0.029 0.061

3.600 121.808 122.811 0.022 0.061

3.800 121.821 122.814 0.035 0.064

4.000 121.821 122.817 0.035 0.067

4.200 121.822
l

122.817 0.036 0.067

4.400 121.825 122.817 0.039 0.067

4.600 121.825 122.820 0.039 0.070

4.800 121.825 122.820 0.039 0.070

5.000 121.835 122.823 0.049 0.073

5.200 121.832 122.826 0.046 0.076

5.400 121.832 122.826 0.046 . 0.076

5.600 121.838 122.830 0.052 0.080

5.800 121.838 122.830 0.052 0.080

6.000 121.841 122.830 0.055 0.080

6.200 121.841 122.836 0.055 0.086

6.400 121.841 122.833 0.055 0.083

6.600 121.847 122.836 0.061 0.086

6.800 121.847 122.836 0.061 0.086

7.000 121.851 122.842 0.065 0.092

7.200 121.854 122.842 0.068 0.092

7.400 121.854 122.842 0.068 0.092

7.600 121.854 122.842 0.068 0.092

7.800 121.860 122.842 0.074 0.092

8.000 121.857 122.845 0.071 0.095

8.200 121.860 122.842 0.074 0.092



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected
(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)
8.400 121.863 122.842 0.077 0.092
8.600 121.863 122.845 0.077 0.095
8.800 121.863 122.845 0.077 0.095
9.000 121.863 122.848 0.077 0.098
9.200 121.869 122.848 0.083 0.098
9.400 121.869 122.848 0.083 0.098
9.600 121.869 122.849 0.083 0.099
9.800 121.873 122.849 0.087 0.099

10.000 121.869 122.849 0.083 0.099
12.000 121.888 122.859 0.102 0.109
14.000 121.905 122.862 0.119 0.112
16.000 121.915 122.863 0.129 0.113
18.000 121.927 122.866 0.141 0.116
20.000 121.931 122.872 0.145 0.122
22.000 121.941 122.876 0.155 0.126
24.000 121.950 122.877 0.164 0.127
26.000 121.950 122.877 0.164 0.127
28.000 121.954 122.877 0.168 0.127
30.000 121.961 122.881 0.175 0.131
32.000 121.964 122.881 0.178 0.131
34.000 121.967 122.871 0.181 0.121
36.000 121.974 122.879 0.188 0.129
38.000 121.978 122.885 0.192 0.135
40.000 121.981 122.882 0.195 0.132
42.000 121.981 122.889 0.195 0.139
44.000 121.984 122.892 0.198 0.142
46.000 121.988 122.892 0.202 0.142
48.000 121.995 122.896 0.209 0.146
50.000 121.995 122.903 0.209 0.153
52.000 121.998 122.903 0.212 0.153
54.000 122.002 122.896 0.216 0.146
56.000 122.011 122.897 0.225 0.147
58.000 122.005 122.900 0.219 0.150
60.000 122.011 122.900 0.225 0.150
62.000 122.015 122.905 0.229 0.155
64.000 122.019 122.901 0.233 0.151
66.000 122.022 122.901 0.236 0.151
68.000 122.025 122.906 0.239 0.156
70.000 122.026 122.909 0.240 0.159



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected

(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)

72.000 122.032 122.906 0.246 0.156

74.000 122.035 122.907 0.249 0.157

76.000 122.039 122.913 0.253 0.163

78.000 122.040 122.903 0.254 0.153

80.000 122.040 122.908 0.254 0.158

82.000 122.036 122.908 0.250 0.158

84.000 122.049 122.908 0.263 0.158

86.000 122.050 122.911 0.264 0.161

88.000 122.047 122.912 0.261 0.162

90.000 122.047 122.905 0.261 0.155

92.000 122.053 122.912 0.267 0.162

94.000 122.051 122.916 0.265 0.166

96.000 122.054 122.919 0.268 0.169

98.000 122.057 122.916 0.271 0.166

100.000 122.057 122.917 0.271 0.167

120.000 122.079 122.923 0.293 0.173

140.000 122.088 122.917 0.302 0.167

160.000 122.097 122.926 0.311 0.176

180.000 122.112 122.938 0.326 0.188

200.000 122.121 122.944 0.335 0.194

220.000 122.136 122.963 0.350 0.213

240.000 122.139 122.967 0.353 0.217

260.000 122.156 122.973 0.370 0.223

280.000 122.163 122.983 0.377 0.233

300.000 122.168 122.986 0.382 0.236

320.000 122.180 122.989 0.394 0.239

340.000 122.182 122.988 0.396 0.238

360.000 122.176 122.973 0.390 0.223

380.000 122.184 122.994 0.398 0.244

400.000 122.203 123.014 0.417 0.264

420.000 122.198 123.011 0.412 0.261

440.000 122.210 123.020 0.424 0.270

460.000 122.213 123.017 0.427 0.267

480.000 122.218 123.026 0.432 0.276

500.000 122.224 123.026 0.438 0.276

520.000 122.226 123.026 0.440 0.276

540.000 122.229 123.026 0.443 0.276

560.000 122.231 123.033 0.445 0.283

580.000 122.234 123.033 0.448 0.283



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time

(minutes)

600.000

620.000

640.000

660.000 

680.000

700.000

720.000

740.000

760.000

780.000

800.000 

820.000

840.000

860.000 

880.000

900.000

920.000

940.000

960.000

980.000 

1000.000 

1120.000

1240.000

1360.000

1480.000

1600.000

1720.000

1840.000

1960.000

2080.000 

2200.000

2320.000

2440.000

2560.000

2680.000 

2800.000

2920.000

3040.000

3160.000

Corrected 

Water Level: 

P-1 (ft) 

122.236 

122.235

122.234 

122.233

122.235

122.231 

122.233

122.232 

122.228

122.223 

122.225

122.224 

122.223 

122.228 

122.231

122.239 

122.238

122.240

122.249 

122.254 

122.259

122.250 

122.257 

122.268 

122.271 

122.282 

122.282 

122.301 

122.291 

122.317 

122.319 

122.304

122.333

122.334 

122.339 

122.321 

122.308 

122.304 

122.295

Corrected 

Water Level: 

P-2 (ft)

123.036 

123.035

123.024

123.026 

123.028

123.024

123.026 

123.019 

123.018 

123.005 

123.017 

123.016 

123.021

123.024

123.026

123.037 

123.033

123.038 

123.047 

123.046 

123.045 

123.040 

123.053 

123.060 

123.064 

123.069 

123.074 

123.085 

123.066 

123.102 

123.099 

123.077 

123.107 

123.106 

123.111 

123.109 

123.093 

123.090 

123.090

Corrected 

Drawdown: 

P-1 (ftF) 

0.450 

0.449 

0.448 

0.447 

0.449 

0.445 

0.447 

0.446 

0.442 

0.437 

0.439 

0.438 

0.437 

0.442 

0.445 

0.453 

0.452 

0.454 

0.463 

0.468 

0.473 

0.464 

0.471 

0.482 

0.485 

0.496 

0.496 

0.515 

0.505 

0.531 

0.533 

0.518 

0.547 

0.548 

0.553 

0.535 

0.522 

0.518 

0.509

Corrected 

Drawdown: 

P-2 (ft) 

0.286 

0.285 

0.274 

0.276 

0.278 

0.274 

0.276 

0.269 

0.268 

0.255 

0.267 

0.266 

0.271 

0.274 

0.276 

0.287 

0.283 

0.288 

0.297 

0.296 

0.295 

0.290 

0.303 

0.310 

0.314 

0.319 

0.324 

0.335 

0.316 

0.352 

0.349 

0.327 

0.357 

0.356 

0.361 

0.359 

0.343 

0.340 

0.340



Observed and Corrected Water Level Data, Pumping Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Corrected Corrected Corrected Corrected

(minutes) Water Level: Water Level: Drawdown: Drawdown:

P-1 (ft) P-2 (ft) P-1 (ftF) P-2 (ft)

3280.000 122.327 123.119 0.541 0.369

3400.000 122.327 123.113 0.541 0.363

3520.000 122.329 123.106 0.543 0.356

3640.000 122.323 123.101 0.537 0.351

3760.000 122.341 123.118 0.555 0.368

3880.000 122.364 123.144 0.578 0.394

4000.000 122.358 123.134 0.572 0.384

4120.000 122.385 123.160 0.599 0.410

4240.000 122.352 123.125 0.566 0.375



Observed & Corrected Water Level Data, Recovery Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net Corrected Corrected
(min) Water Level Water Level Correction Correction Drawdown Drawdown

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)
0.000 122.014 122.694 0.308 0.415 0.536 0.359
0.008 122.014 122.694 0.308 0.414 0.536 0.358
0.017 122.014 122.694 0.308 0.414 0.536 0.358
0.025 122.017 122.694 0.308 0.414 0.539 0.358
0.033 122.017 122.694 0.308 0.414 0.539 0.358
0.042 122.014 122.694 0.308 0.414 0.536 0.358
0.050 122.017 122.694 0.308 0.414 0.539 0.358
0.058 122.014 122.694 0.308 0.414 0.536 0.358
0.067 122.017 122.694 0.308 0.414 0.539 0.358
0.075 122.014 122.694 0.308 0.414 0.536 0.358
0.083 122.014 122.694 0.308 0.414 0.536 0.358
0.092 122.014 122.694 0.308 0.414 0.536 0.358
0.100 122.014 122.694 0.308 0.414 0.536 0.358
0.108 122.014 122.690 0.308 0.414 0.536 0.354
0.117 122.014 122.690 0.308 0.414 0.536 0.354
0.125 122.014 122.690 0.308 0.414 0.536 0.354
0.133 122.014 122.694 0.308 0.414 0.536 0.358
0.142 122.014 122.694 0.308 0.414 0.536 0.358
0.150 122.014 122.690 0.308 0.414 0.536 0.354
0.158 122.014 122.694 0.308 0.414 0.536 0.358
0.167 122.014 122.690 0.308 0.414 0.536 0.354
0.175 122.014 122.694 0.308 0.414 0.536 0.358
0.183 122.014 122.694 0.308 0.414 0.536 0.358
0.192 122.014 122.690 0.308 0.414 0.536 0.354
0.200 122.014 122.694 0.308 0.414 0.536 0.358
0.208 122.017 122.694 0.308 0.414 0.539 0.358
0.217 122.014 122.694 0.308 0.414 0.536 0.358
0.225 122.017 122.694 0.308 0.414 0.539 0.358
0.233 122.017 122.694 0.308 0.414 0.539 0.358
0.242 122.014 122.694 0.308 0.414 0.536 0.358
0.250 122.014 122.694 0.308 0.414 0.536 0.358
0.258 122.017 122.694 0.308 0.414 0.539 0.358
0.267 122.014 122.694 0.308 0.414 0.536 0.358
0.275 122.017 122.694 0.308 0.414 0.539 0.358
0.283 122.014 122.690 0.308 0.414 0.536 0.354
0.292 122.014 122.690 0.308 0.414 0.536 0.354
0.300 122.014 122.690 0.308 0.414 0.536 0.354
0.308 122.014 122.690 0.308 0.414 0.536 0.354
0.317 122.014 122.690 0.308 0.414 0.536 0.354



Observed & Corrected Water Level Data, Recovery Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net Corrected Corrected

(min) Water Level Water Level Correction Correction Drawdown Drawdown

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

0.325 122.014 122.690 0.308 0.414 0.536 0.354

0.333 122.014 122.690 0.308 0.414 0.536 0.354

0.350 122.014 122.694 0.308 0.414 0.536 0.358

0.367 122.014 122.690 0.308 0.414 0.536 0.354

0.383 122.014 122.690 0.308 0.414 0.536 0.354

0.400 122.014 122.690 0.308 0.414 0.536 0.354

0.417 122.014 122.690 0.308 0.414 0.536 0.354

0.433 122.014 122.690 0.308 0.414 0.536 0.354

0.450 122.014 122.690 0.308 0.414 0.536 0.354

0.467 122.014 122.690 0.308 0.414 0.536 0.354

0.483 122.014 122.690 0.308 0.414 0.536 0.354

0.500 122.014 122.687 0.308 0.414 0.536 0.351

0.517 122.014 122.687 0.308 0.414 0.536 0.351

0.533 122.014 122.687 0.308 0.414 0.536 0.351

0.550 122.014 122.687 0.308 0.414 0.536 0.351

0.567 122.014 122.687 0.308 0.414 0.536 0.351

0.583 122.014 122.687 0.308 0.414 0.536 0.351

0.600 122.014 122.687 0.308 0.414 0.536 0.351

0.617 122.014 122.687 0.308 0.414 0.536 0.351

0.633 122.014 122.687 0.307 0.414 0.535 0.351

0.650 122.014 122.687 0.307 0.414 0.535 0.351

0.667 122.014 122.687 0.307 0.414 0.535 0.351

0.683 122.014 122.684 0.307 0.414 0.535 0.348

0.700 122.014 122.687 0.307 0.414 0.535 0.351

0.717 122.014 122.684 0.307 0.414 0.535 0.348

0.733 122.014 122.684 0.307 0.414 0.535 0.348

0.750 122.014 122.684 0.307 0.414 0.535 0.348

0.767 122.014 122.684 0.307 0.414 0.535 0.348

0.783 122.014 122.684 0.307 0.414 0.535 0.348

0.800 122.011 122.684 0.307 0.414 0.532 0.348

0.817 122.014 122.684 0.307 0.414 0.535 0.348

0.833 122.011 122.681 0.307 0.414 0.532 0.345

0.850 122.011 122.681 0.307 0.414 0.532 0.345

0.867 122.011 122.681 0.307 0.414 0.532 0.345

0.883 122.011 122.681 0.307 0.414 0.532 0.345

0.900 122.011 122.681 0.307 0.414 0.532 0.345

0.917 122.011 122.681 0.307 0.414 0.532 0.345

0.933 122.011 122.681 0.307 0.414 0.532 0.345

0.950 122.011 122.678 0.307 0.414 0.532 0.342



Observed & Corrected Water Level Data, Recovery Period, Wells P-1 & P-2, CW-1 Pumping Test

Time

(min)

0.967

0.983

1.000
1.200
1.400

1.600

1.800

2.000

2.200

2.400

2.600

2.800

3.000

3.200

3.400

3.600

3.800

4.000

4.200

4.400

4.600

4.800

5.000

5.200

5.400

5.600 

' 5.800

6.000

6.200
6.400

6.600

6.800

7.000

7.200

7.400

7.600

7.800

8.000
8.200

Observed 

Water Level 

P-1 (ft)

122.011

122.011

122.011

122.011 

122.007

122.004 

122.001 

122.001 

121.998 

121.995 

121.995 

121.992 

121.989 

121.985 

121.982 

121.982 

121.979 

121.976 

121.973 

121.970 

121.970 

121.966 

121.963 

121.960 

121.960

121.954

121.954

121.954 

121.951

121.944

121.944

121.944

121.944 

121.941 

121.938 

121.935 

121.935 

121.932 

121.929

Observed 

Water Level 

P-2 (ft)

122.678

122.678

122.678 

122.672 

122.668 

122.665 

122.662 

122.659 

122.653 

122.650 

122.650 

122.646 

122.643 

122.640 

122.640 

122.637

122.634

122.634 

122.631 

122.628 

122.624 

122.624 

122.621 

122.621 

122.618

122.615

122.615

122.615

122.612

122.612

122.612

122.609

122.609

122.609

122.606

122.606

122.606

122.602

122.602

Net 

Correction 

P-1 (ft) 

0.307 

0.307 

0.307 

0.307 

0.307 

0.307 

0.307 

0.306 

0.306 

0.306 

0.306 

0.306 

0.306 

0.305 

0.305 

0.305 

0.305 

0.305 

0.305 

0.304 

0.304 

0.304 

0.304 

0.304 

0.304 

0.304 

0.303 

0.303 

0.303 

0.303 

0.303 

0.303 

0.302 

0.302 

0.302 

0.302 

0.302 

0.302 

0.301

Net 

Correction 

P-2 (ft) 

0.414 

0.414 

0.414 

0.414 

0.414 

0.413 

0.413 

0.413 

0.413 

0.413 

0.413 

0.413 

0.412 

0.412 

0.412 

0.412 

0.412 

0.412 

0.412 

0.411 

0.411 

0.411 

0.411 

0.411 

0.411 

0.411 

0.410 

0.410 

0.410 

0.410 

0.410 

0.410 

0.410 

0.409 

0.409 

0.409 

0.409 

0.409 

0.409

Corrected Corrected

Drawdown Drawdown

P-1 (ft) P-2 (ft)

0.532 0.342

0.532 0.342

0.532 0.342

0.532 0.336

0.528 0.332

0.525 0.328

0.522 0.325

0.521 0.322

0.518 0.316

0.515 0.313

0.515 0.313

0.512 0.309

0.509 0.305

0.504 0.302

0.501 0.302

0.501 0.299

0.498 0.296

0.495 0.296

0.492 0.293

0.488 0.289

0.488 0.285

0.484 0.285

0.481 0.282

0.478 0.282

0.478 0.279

0.472 0.276

0.471 0.275

0.471 0.275

0.468 0.272

0.461 0.272

0.461 0.272

0.461 0.269

0.460 0.269

0.457 0.268

0.454 0.265

0.451 0.265

0.451 0.265

0.448 0.261

0.444 0.261



Wi'zH.

Observed & Corrected Water Level Data, Recovery Period, Wells P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net Corrected Corrected
(min) Water Level Water Level Correction Correction Drawdown Drawdown

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)
8.400 121.929 122.602 0.301 0.409 0.444 0.261
8.600 121.925 122.599 0.301 0.408 0.440 0.257
8.800 121.925 122.602 0.301 0.408 0.440 0.260
9.000 121.925 122.599 0.301 0.408 0.440 0.257
9.200 121.922 122.599 0.301 0.408 0.437 0.257
9.400 121.906 122.599 0.300 0.408 0.420 0.257
9.600 121.925 122.599 0.300 0.408 0.439 0.257
9.800 121.922 122.596 0.300 0.408 0.436 0.254

10.000 121.919 122.596 0.300 0.407 0.433 0.253
12.000 121.906 122.587 0.298 0.406 0.418 0.243
14.000 121.897 122.580 0.297 0.405 0.408 0.235
16.000 121.887 122.574 0.295 0.403 0.396 0.227
18.000 121.878 122.571 0.294 0.402 0.386 0.223
20.000 121.875 122.568 0.292 0.400 0.381 0.218
22.000 121.868 122.565 0.290 0.399 0.372 0.214
24.000 121.859 122.558 0.289 0.398 0.362 0.206
26.000 121.853 122.555 0.287 0.396 0.354 0.201
28.000 121.846 122.555 0.286 0.395 0.346 0.200
30.000 121.843 122.552 0.284 0.393 0.341 0.195
32.000 121.837 122.549 0.282 0.392 0.333 0.191
34.000 121.834 122.549 0.281 0.390 0.329 0.189
36.000 121.827 122.549 0.279 0.389 0.320 0.188
38.000 121.824 122.549 0.278 0.388 0.316 0.187
40.000 121.821 122.546 0.276 0.386 0.311 0.182
42.000 121.815 122.546 0.274 0.385 0.303 0.181
44.000 121.815 122.546 0.273 0.383 0.302 0.179
46.000 121.812 122.546 0.271 0.382 0.297 0.178
48.000 121.808 122.546 0.270 0.381 0.292 0.177
50.000 121.805 122.546 0.268 0.379 0.287 0.175
52.000 121.802 122.546 0.266 0.378 0.282 0.174
54.000 121.802 122.549 0.265 0.376 0.281 0.175
56.000 121.799 122.549 0.263 0.375 0.276 0.174
58.000 121.796 122.549 0.262 0.373 0.272 0.172
60.000 121.793 122.549 0.260 0.372 0.267 0.171
62.000 121.796 122.546 0.258 0.371 0.268 0.167
64.000 121.790 122.546 0.257 0.369 0.261 0.165
66.000 121.783 122.555 0.255 0.368 0.252 0.173
68.000 121.786 122.558 0.254 0.366 0.254 0.174
70.000 121.786 122.558 0.252 0.365 0.252 0.173



Observed & Corrected Water Level Data, Recovery Period, Wells P-1 & P-2, CW-1 Pumping Test

Time
(min)

72.000
74.000
76.000
78.000
80.000 
82.000
84.000
86.000 

88.000

90.000
92.000
94.000
96.000
98.000 

100.000 

120.000

140.000
160.000 
180.000 
200.000 

220.000

240.000
260.000 
280.000
300.000
320.000
340.000
360.000
380.000
400.000
420.000
440.000
460.000
480.000
500.000
520.000
540.000
560.000
580.000

Observed 
Water Level 

P-1 (ft) 
121.783 
121.783 
121.793
121.774
121.774 
121.777
121.774
121.774
121.774
121.774
121.771
121.771
121.771
121.774 
121.777 
121.767 
121.767
121.771 
121.786 
121.780 
121.780 
121.786 
121.802 
121.808 
121.843 
121.868

121.881
121.881
121.891
121.891
121.891 
121.897 
121.894 
121.887 
121.884 
121.878
121.881 
121.875 
121.850

Observed 
Water Level 

P-2 (ft)
122.558 
122.562
122.558 
122.555
122.558
122.558 
122.555
122.558
122.558
122.558
122.558 
122.565
122.568
122.568 
122.577
122.568 
122.58Q 
122.593
122.606 
122.599
122.602
122.609
122.634 
122.653 
122.675
122.716
122.716
122.716 
122.725 
122.725 
122.731 
122.734 
122.722 
122.719 
122.709
122.716 
122.709 
122.706 
122.681

Net 
Correction 

P-1 (ft) 
0.251 
0.249 
0.248 
0.246 
0.245 
0.243 
0.242 
0.240 
0.239 
0.237 
0.236 
0.234 
0.233 
0.231 
0.230 
0.215 
0.200 
0.185 
0.170 
0.155 
0.140 
0.125 
0.110 

0.090 
0.068 
0.045 
0.028 
0.029 
0.030 
0.031 
0.033 
0.034 
0.035 
0.036 
0.037 
0.038 
0.039 
0.040 
0.037

P-2 (ft) P-1 (ft) P-2 (ft)
0.364 0.248 0.172
0.362 0.246 0.174
0.361 0.255 0.169
0.360 0.234 0.165
0.358 0.233 0.166
0.357 0.234 0.165
0.356 0.230 0.161
0.354 0.228 0.162
0.353 0.227 0.161
0.352 0.225 0.160
0.350 0.221 0.158
0.349 0.219 0.164
0.348 0.218 0.166
0.346 0.219 0.164
0.345 0.221 0.172
0.332 0.196 0.150
0.319 0.181 0.149
0.305 0.170 0.148
0.292 0.170 0.148
0.279 0.149 0.128
0.266 0.134 0.118
0.252 0.125 0.111
0.239 0.126 0.123
0.221 0.113 0.124
0.198 0.125 0.123
0.175 0.127 0.141
0.158 0.123 0.124
0.159 0.124 0.125
0.160 0.135 0.135
0.160 0.136 0.135
0.161 0.138 0.142
0.162 0.145 0.146
0.162 0.143 0.134
0.163 0.137 0.132
0.164 0.135 0.123
0.165 0.130 0.131
0.165 0.134 0.124
0.166 0.129 0.122
0.164 0.101 0.095



Observed & Corrected Water Level Data, Recovery Period, Weils P-1 & P-2, CW-1 Pumping Test

Time Observed Observed Net Net Corrected Corrected

(min) Water Level Water Level Correction Correction Drawdown Drawdown

P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft) P-1 (ft) P-2 (ft)

600.000 121.850 122.672 0.035 0.161 0.099 0.083

620.000 121.840 122.668 0.032 0.159 0.086 0.077

640.000 121.846 122.665 0.030 0.157 0.090 0.072

660.000 121.843 122.672 0.027 0.154 0.084 0.076

680.000 121.843 122.665 0.025 0.152 0.082 0.067

700.000 121.824 122.646 0.022 0.150 0.060 0.046

720.000 121.827 122.656 0.020 0.148 0.061 0.054

740.000 121.831 122.665 0.017 0.145 0.062 0.060

760.000 121.834 122.662 0.015 0.143 0.063 0.055

780.000 121.831 122.656 0.012 0.141 0.057 0.047

800.000 121.827 122.653 0.010 0.139 0.051 0.042

820.000 121.824 122.653 0.007 0.136 0.045 0.039

840.000 121.831 122.665 0.005 0.134 0.050 0.049

860.000 121.840 122.678 0.002 0.132 0.056 0.060

880.000 121.837 122.662 -0.000 0.129 0.051 0.041

900.000 121.837 122.668 -0.003 0.127 0.048 0.045

920.000 121.840 122.675 -0.005 0.125 0.049 0.050

940.000 121.843 122.678 -0.008 0.123 0.049 0.051

960.000 121.846 122.675 -0.010 0.120 0.050 0.045

980.000 121.843 122.678 -0.013 0.118 0.044 0.046



Environmental Water Level Correction Lookup Table, Wells P-1 & P-2, CW-1 Pumping Test

Time Segment Y-Intercept: Segment Y-Intercept:

(minutes) Slope: P-1 P-1 Slope: P-2 P-2
(ft/min) (feet) (ft/min) (feet)

G 0.00012 0.00000 0.00016 0.00000
614 -0.00005 0.10749 -0.00005 0.12385

1121 -0.00015 0.21794 -0.00012 0.21155
1388 0.00001 -0.00484 0.00004 -0.01938
1575 -0.00013 0.21872 -0.00007 0.15628
1735 0.00002 -0.04591 0.00003 -0.01837
1923 0.00031 -0.60199 0.00Q32 -0.57695
2258 0.00027 -0.51580 0.00025 -0.41909
2662 -0.00021 0.75541 -0.00013 0.58925
2852 -0.00012 0.52133 -0.00004 0.33233
2990 -0.00016 0.62263 -0.00006 0.39620
3181 0.00010 -0.20919 0.00008 -0.04873

3497 0.00017 -0.43592 0.00019 -0.43080
3946 0.00038 -1.28313 0.00040 -1.24008
4183 0.00011 -0.11943 0.00016 -0.26476
4287 -0.00080 3.74695 -0.00069 3.39112
4390 -0.00075 3.53898 -0.00066 3.27696
4589 -0.00114 5.31777 -0.00114 5.44777
4655 0.00005 -0.22138 0.00004 -0.00825
4879

5300

-0.00013 0.65422 -0.00011 0.72228



APPENDIX C

ANALYTICAL DATA FROM FIELD INVESTIGATION

C.1 EPA LABORATORY ANALYSIS

EXPLORATION BOREHOLES 

Soil Samples

In Situ Ground Water Samples

PUMPING TEST DISCHARGE SAMPLES 

3-day test and step test

C.2 ON SITE LABORATORY ANALYSIS

EXPLORATION BOREHOLES 

Soil Samples

In Situ Ground Water Samples

PUMPING TEST DISCHARGE SAMPLES 

3-day test and step test

Untreated

Treated (Carbon Adsorption)

PUMPING TEST DISCHARGE SAMPLES 

39-day test

Untreated

Treated (Carbon Adsorption)

3780\2752\133F0010.PW , DRAFT [Rsv 0, 06/09/94]



C.1 EPA LABORATORY ANALYSIS

EXPLORATION BOREHOLES 

Soil Samples

In Situ Ground Water Samples

PUMPING TEST DISCHARGE SAMPLES 

3-day test and step test

3780\2752\ 133F0010.PW DRAFT [Rw 0, 06/06/84]
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HORSY, ROBERT SPFB

ft Eft

ANALYSIS REOBEST REPORT 

FOR ACTIVITY: CS4NJ 

05/06/94 15:30:49

ii5°!*T0BV APPROVE* DATA 
PROJECT LEADER AFFROVAL PENDING

all real sanfles ano field o.e.

»= « t,WJ , „„ „„„„„

\....... lf • *■—*...........................................—

J #PECTI°" AATE: 4/23/94 ALL SAMPLES RECEIVE* DATE: 04/25/94

6 RATA AFFROVED BY LABO DATE’ MfOA/oi
EXPECTED LABO TURNAROUND TINE It «0 ft^Y. ""°"T ™”"tTT“ MTE: 00/00/00

ACTUAL LABO TURNAROUND TINE ID- 11 BAYS ««CTED REPORT TURNAROUND TIRE IS 45 DAYS
■». ««■. - ..TE: N.3 ORO^BDater """

L33

J ANF. 
' NO.

• 001 
002 

‘ 003 
y 003 
> 005 
, 004 
-000 
009 

’010
011
012 
012
013
014 
•015
:oia
017
018
019
020 
022 
023 
026 

i

ace n

u
u
v
R
U
u
u
ft
u
u
u
ft
ft
u
V
R
u
u
ft
u
D
V
s

DESCRIPTION

?!’“!*«{{"mi M

HELL CU-1
•eli «••

DELL CW-1 Sift
ftORIRB RDB-1
00RIN8 RDS-1
TRIP BLANK
RDB-1-164
RDB-3-132
RRB-3-14S,DttPl,CATe ^ 0,J

TRIP BLANK
RRB-E-164
ROB-5-129
RIRSATE BLANK
TRIP BLANK
RDB-S-144
RBO-5-156
TRIP BLANK
TPIF n|.ANK
OBSERVATION DELL P-1-12BD

SANFLE! f
STATUSI CITY

1 HASTINGS
1 HASTIN6S
1 BASTINGS
1 BASTINGS
1 HASTINGS
1 HASTINGS
1 HASTINGS
1 HASTINGS
1 HASTINGS
1 HASTINGS
1 HASTINGS
1 NASTIN6S
1 HASTINGS
1 HASTINGS
1 HASTIN6S
1 HASTINGS
1 RASTIN6S
1 NASTINSS
1 HASTINGS
1 HASTIH6S
1 RAST1N6S
1 RAS1IIIGS
1 HASTINGS

STATE

AIRS/
STORtT LAY 
LOC NO SECT Eft

BEE.
DATE

NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
RE8RASKA
NEBRASKA
NEBRASKA
NEBRASKA

04/07/94
04/07/94
04/13/94
04/13/94
04/10/94
04/10/94
04/10/94
04/10/94
04/11/94
04/10/94
04/12/94
04/12/94
04/12/94
04/13/94
04/12/94
O4/19/94
04/19/94
04/13/94
04/19/94
04/19/94
04/l9/p4
04/23/94
04/08/94

BEE'
TINE

10:30 
19:30 
21:35 
21:3S 
21:20 
21:20 
11:20 
14:05 
12:30 
16:20 
10:30 
10:30 
15:30 
09:50 
17:35 
09:15 
11:20 
22:00 
16:45 
1B:00 
12:06 
08:50 
13:40

END.
TINE



f

w
n
co ,£ "°- 
S 027

S 222
n 029 
S 030 
™ 031

032
033
034

l

Q 0

co

QCC

to

description SARPLE i
STATUS CITY

BORING. RD0-1-1J1Q 
B0RIN0 RDB-3-12S8 1
BORINS RDB-3-1300 1
BORING RDB-5-1326 1
BORING RDR-5-1310 1

SKS!!•; !
P-1-137.3S 1
*00-1-131.8 1
•DB-1-143.S 1
RDB-3-12SS 1
RDB-3-142S 1
RDB-J-131.S 1
RDB-5-138.S 1
RDB-4-129S 1
RDB-6-133 1
P-1-12at5/2eM0MS?rLECT,0,r BBTHOD ? 

P-1-137 li/«2B*S25?rSA,,PLe FR0" 043 0

ratojKSftprai

HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTIN6S
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
NASTIN6S
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS
BASTINGS
HASTINGS
HASTINGS
HASTINGS
HASTINGS

o>I

I
u>

o
►—f
CD

111an

<a.
co
r>
>-co
35' 
LU

I

STATE

AIRS/
STONET lat- 
LOC NO SECT ER

PROJECT LEASER

■fO. BEG. 
»A7E TINE

•OVER DATA 
APPROVAL PENDING

end. end.
BATE TINE

NEBRASKA ,
NEBRASKA ^
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA
NEBRASKA

04/10/94
04/12/94

S.V3IH

04/00/94
04/08/94
04/10794
04/10/94
04/12/94
04/12/94
04/19/94
Bfflt

llfoffli
04/00/94
limn
04/10/94

limit
limit

limit

10:00
09:00
11:00
09:35
09:55
14:15
14:15
08:44
13:44
14:40
10:00
12:20
09:00
12:00
09:55
14:15
08:40
09:55
09:30
13:44
14:40
10:00
12:20
09:00
12:00
09:53
14:15
08:40
09:30

I

09

09

30

0



?! SAMPLE

” SAMP.

o>CM ...r»i QCt

MO.

co

MrioN:

«»»« FO. «u..»"«JC.!*!cwii sI"flcJ>“’ 1,11«

«n..«..o, of cooes »0 »F0»> «mm. seooes, oetacl

ANALYTICAL RESULTS/NEASURENENTS INFORMATION:

CONTOURS

UNITS |P,c,PIecUN,TS IN OHICR RESULT. ARE REPORTED:

£

P
co

a
s
F
0
N
K
L

SUP SAMPLE

to
n

Ito

infflPHMur-

IJye.JJtoe FOE HETSOS STSNOSIB

- SHR8 Mt!I "" **mi

-■ siiissi! ssrsi-;ssTfsSrSs.£iifeM:KS!e*"^»««

• SImbJe! COHcIIItMTION OF'fIELRf■»>* ,U,LIC*«

iimmr’

i I feSSTO&w
SS.ffBS.r' MTH» ***« RATER,

COLLECTEU^*^*^^110** °F THi «-««TION UHERE SAMPLE UAS
ins/storet loc. ho ------------

N
p
R
s
T
V
Y 
1 
1 
2
3
4 
$ 
6 
f

CFS
6PM
IN
1.0.
K6
L
LB
NO
M6R
RPH
NY
Kr

R3
NA
N6
NTU
PC/L
P6
P/CH2 
StH 
SO FT 
ss 
06
UNHOS
U/CC2

- INCHES ","MTE

: KIL06RARl*,,*T,E,**T,®E

■ liter
■ PSUNOS
• NILLI6RARS Cl | 10-3 (■nil
:
• MILLIVOLT
■ MALE/FENALE
• SQUARE RETER
■ CURIC RETER
■ MOT APPLICARLE
- NAN06RANS (1 R

DESCRIPTION

"ATE/TIRE 1RF0RNAT10R

gTHER

oc
(a.

UJ
co

COOES
V a VALfSATES

f :S:i vi™
Sil* tin! « 5211 J?!!!-1'*® w** starter

Ml MTfE« WAS STARTER
ENB Till Z JJTE SAHPLIM6 UAS CORPLETER
NOTE-^RSHS^S.JfS^J!1? M* CORPLETER

SATE/TIME E 1 L C0MT*ln °"LT BEO.
2#»Ju ILC!,,P0S,TE SARPLE BILL CONTAIN
"IMS T.lXd'lUlZUlt

•mnwonsns 11 I 10—9 Clflltl
PIC0Em"5T?OChIi*B,B,TT units
ficSorJmS !f*P}ofiftSi8* L1T«

PIC06RAHS PER SQUARE CERTINETFb

sssnjsr" ■>STANDARR UNITS (PR)
MICR06RARS (1 I 10-6 6RANS) 
HICRORHOS/CN (CONDUCTIVITY UNtTtl

TilsI ■ a.iws,iaar™

ih - number^E^EE*e^,ee

“IRS
THE ABSENCEOFA“ecIfSc VALil? *# E”Ul"

K£ir<”"” as* rasa-
KifiSI sLHi «A«a gfgs

NT.chSra,:; J„IR,

J -
J •

K -
L • 
R -

0 
II

>-
CQ

1X1
CO



to
ANALYSIS REQUEST BETA,

roCM
o

o COMPOUND UNIT! 001

U6/L
6C/NS «[“"■

U6/L

BO/L
sc/us ldl

------e™rLC>S CH£?£i£E CBICHLOROHETRJIRE)"
U8/L

06/L

U6/L

U8/L
»^WrU LBL

U8/L
-£!!-£!!£££?££!?' -«C/RS LBL

S8/L
/UA9 BICHL0S0ETKAIIE, 1,2- BY ai/M'uJZ"-"'

US/L

C/L
!”!_5*!!f!i!_I!I!^5^0NiBE, by cc/rs lbl 

f^L0l,0B£JBASE~~Bf~6c/BS_LBL-
8/L 14

«/L
o
to

_t#*7 BV 6C/RS~LBL
8/L

ra!!!£-?!“£!?£' BT ■«/>b. lbl

8/1ir?”.I££f?^®eTNV«-ERE# BY ec/RS LBL
8/L 20

8/L
BY 6C/HS LBL

J»i:!?-i!£5!!£®£«^AREri;^2:-Br«7Rri:;i- 8/L

8/L
'"!!£!_£££!!££££"' BT «c/r$ lbl

???-i!i!£f!!£?"o^HYLMi:-i;r«7i;rz;[-
8/L

/L
J£!_I£££££!'_B* bc/rs lbl

/l

/L
,?Lf£!:££?BE"IE,'E> BY 8C/RS LBL

o.

S.'!£_!!l!I£?!?f!BfrBv sc/Rs ^r 

<.??.££!fl£!!fi *T ^/«”lbl

/L

/L

/L

ACTIVITY: 4-CSARJ

F oos

PROJECT LEASER APPQOVAL PSRB1R8

003 • PfflS



to

tt
30
7)
N

7) ______

*»HV66

VV68 

• 170

•071

>■•72

3IZ01

5«m"

*--------
CZ04

!I05

ANALYSIS NEQOEST BETAIL REPORT

CONPOUNP

5*!?°"_!!*^rlDE/Brec/NJ~LDL

^■““TANOHirLiL"" 

„*f******* 2- or sc/ns lil 

BY ®c/"»~lol

Br ®e/"*~ldl

SAMPLE NUMBER “

ACTIVITY CODE "

IDENTIFIER ‘

OPERABLE UNIT ~

UNITS

•C/L

US/L

06/L

us/l

US/L

US/L

RA

NA

001

1

2

2
-

1
-

001

CS4RJ

II

13

002

-

2
2~~

-

1
i”

002
ESARj"

RJ

13

*

t
»I
3
r
3

-«

>

>
■«
J
J

c
L
J

>
>

l
>

ACTIVITY

r

: 4-csarj

003

LABORATORY APPROVEO BATA 
PROJECT LEASER APPROVAL PENOIRO

003 i 005 .

0

V

0

u

B

u

0 :1 

■ :2 

U :2
nr- 

0:1 

0 :1 
:00S~ 

:CS4NJ
I

I-
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«

raCM
conpouno

ANALYSIS REQUEST OETAI

UNITS 006

SWWA^cNLoNONET^iiirBrw/iJrLii;'
UG/l

GC/NS LOL "
UG/L

UG/L
BY GC/NS LOL

OS/L

UG/L

6C/NS LOL
#,c»l?noetnane,

S6/L

U6/L

Bv «c7«s"l»l
ug/l

U8/L
***’ by gc/hs-lbl

UG/L

DG/L
BY GC/NS ill'

UG/L

UG/L
^-!L"i!!?!:?*0P"0f*"E:_1;2:_BY GC/NS -in

UG/L
= 5!i-f!!«"!'_!V BC/NS LOL

UG/L
,r •«/■• ui ""

3J«s6 01CHLOROMO?YLENEJ‘iir;Jj
G/L

g/l
BY ac/iis LOL--" 

■* «e/Ns‘lbl“
G/L

G/L
***5B^8tONOFOAN, BY GC/NS LOL

!-?-If!"*5HLO*OET"YLC"E»~BY~GC/M~iL0L~
G/L

G/L
—sc/"s *■»«• ~
^L]!I^CHLO"OETHA«rir^^2-“BY’sc7M"i; G/L

G/L
offfCHLOROBCrtZENE, BY GC/NS LOL

JHri:BEHZENE7~Br~CC/PIS~LBL e/L

UO/L
EY €f/** IfL UG/Ln.

Ui

to

>-CO

Uico

ACTIYITY: 4-CS4NJ 

009

r«v«e«., LEASER APPROVAL PENOIRG

010 P 011



3t>

ft

O
■»»M

3
3

n BW66 
” VV67 

NB60 

WW70 

NB71 

> VV72
•4
31101

;«02*
r-——

1104

IZ05

ANALYSIS REQUEST RETAIL REPORT

CORPOONR

KIT#I,E C2-BUTAB0NE) LDL 

2~ BY 0C/P* LOL ~
»TYREHE,'bt~8C/RS~LDL "

-?I™“:_™TAL' BT 6C/RS lil

SAMPLE NUHIER ”

ACTIVITY CODE 

SUBSITE, IDENTIFIER 

OPERABLE UNIT

UNITS

Ofl/L

UB/L

UB/L

UO/L

UB/L

00/L

BA

NA

006

1

2

2
--

1

1

006

CS4RJ

NJ

13

008

U :1 

• :2 

U : 2
B :i

B :1 

U : 1 

:008 

:CS4NJ 

:U 

: 13

4
r>
9 «

t
i)Iy
I
v

>■4
3J
C

c
LJ
3
3

3

J
7

\

ACTIVITY: 4-CS4RJ £i!!?!AT0AY AMOVED RATA
PROJECT LEADER APPROVAL PENDIN8

009 010 F oil

u 1 B 1 B i • u :

u
2 *" ~

U 2 u 2*
i :

D 2 B ' 2 B i"
0 :

u 1 a 1
_

a” 1"
u :

B
i

u u -
• :

0 1 B
i ~

i _
0 :

_
009 010 oii ’ ~""j

____ ___
CS4BJ CS4HJ CS4RJ r [

——
NJ NJ NJ j

13 13 "
13 :



o>

PJ
CM

COMPOUND

ANALYSIS REDDEST 0ETA1I

OMITS 012

i-_^?_'^?”!!!2^«rBy~«c/*s"LDL'
UG/L

-222_!!?”2!IHAHE' Br fiC/MS LDL

IDE, DY OC/MI LDL*
V6/L

U6/L
LOBOETMANE, by GC/NSLDL

!!222_I!!2I?21:2I!f_2!?20,,IDE cdichloronetharei l

US/L

0«/L
S-~?_?if!!i?!!?f™22!!!r~’/i-'B*~«c/Ns ldl

*!222_!2521:?22!IHA,,E'^’~~BY"ec/iis~LDL'"
U8/L

UG/L
total ldl

f22?_2?LOROFOI,*» Br SC/NS LDL
UG/L
UG/L

BY 6c/"» ldl

^ sc/orLK*
OC/L

!*f Y_fI"ACML0"l0l!^ BV bc/rs ldl

’*f!f£?_?"®!?!?®££??^®*®?ET"*»»c7-«T~®c7*i*~ZoL-

UG/L
ug/l"

OG/L
or gc/rs ldl UG/L

co'B*A_BENIENE, BV GC/RS LDL
UG/L

--J"ACHLOBOETHVUEIIeJ BY GC/RI LDL

T-??_5f5l!!:?!?”22I26HE' cl# 1»3-_by~gc/ms_[*
OG/L

UG/L

“2fr_*i?2?2£5HLOBOBOTRAIE, BY GC/RS LDL

"l!!?_22ff!!i?2?!I!!2"E”Y»Y»2-"BT"«/"*"i‘DL"
UG/L

G/L
*“05B_bD°ROP0MB, bygc/hs ldl

t«*51!*;Oboethylere7-b y~sc/m*~lbZ~
G/L

G/L

^???_I!22!2!!1:®20ETHA,e'^2»2/2-"by-gc/msJ~l
G/L

6/L
2??__!!!b?I!?!f!!!E"E' *Y"*e/B* L#L

CTHTLBERZEBE,By GC/HSLDl"
G/L

be— G/L
..^^ ftcETorF^ Br gc/ms’ldl"

G/LCL"
LU
in
Z3
>-
m

LU
m

ACTIVITY: 4-CS4HJ

0 013

PROJECT LEADER APPQOVAL PENSIMG

014 P 015



COMPOUND
012

on
**
3
3I)

*Vlf66

iw

BU68

■ 1170

■071

;»«72
*1201

>1202 
E_____

1204

IZOS

ANALYSIS REODEST DETAIL REPORT

•ISHLMII!, BY 6C/NS L»L

-!!!I!!!b-!2!!IL,CET0HB <2"Bbtanohe) lbl

*JVNENE, BY"«C/Nt’LDL "

~’»3-~Bric/Ns

SAMPLE NUMBER

ACTIVITY CODE ’ ~

•UBSITE, identifier 

OPERABLE ONIT

UNITS

ua/L

U6/L

ua/L

oa/L

ua/L
ue/L

NA

NA

012

1

2

2

1

1
i

012

tR4NJ

NJ

13

U

U

U

U

U

N

1

2

2

1

1

1

012

CS4RJ

NJ
13~

»P
P

tP
P

I

ACTIVITY: 4-CS4NJ bi8?!*T0,T amoved data
PROJECT LEADER APPROVAL PENDING

D 013 014 F

- —

015

U 1 B U 1 0
U 2 U 2 ""

U 2 U
■

2*
U 2 B 2*"

U
■ 1 ■ 1 0 1 V
u 1 0 1 U 1 B
U 1 U 1 ""

0 1 U
013 014 013

CS4HJ CS4NJ CS4HJ “

NJ NJ NJ

—-------------.
13 13 13



ANALYSIS REQUEST DETAIL
«*»
n
CM

o COMPOUND UNITS 016

BY «C/NS LDL UO/L
BC/NS LDL U6/L

~i?_!f!!2L CHL0"**E» BY 6C/HS LDL
U8/L

“JJ^ fHLOROETNARE, BY BC/NS LDL*
UO/L

■ 1,8 CHLORIDE (DICHLOROHETHANE)~L
UO/L

^fHLOQOETHTUEIIE, 1'i-BYSC/B s’lOL
ue/L

V8/L
3^I_5if!!!:?R0ETHYtE,,E' 1,2- total lol

•Q/L
^♦^CNLORQFQRR, by 6C/NS LOL*

U6/L
JJK»*U>»®BTIIAiE,_1,a-_BY OC/NS IDL

U6/L

UB/L
!«1CANB°N TETRACHLORIDE, BY BC/NS LDL

U8/L IS
“!R5?-??2!!O#,C"L0,,0,,CTHA,,e# BY 8C/HS LDL

06/L
™!*53_OICHLOBOPNOPAHE,1,2- by 8C/NS LOL

U6/L
ro|U5A BENZENE, BY SC/NS LDL

U6/L
-ICHLOROETNTLEtE, BY 6C/NJLIL 08 /L
^1036 OICHLONOPROPYLEHE, CIS i’j-'bY SC/NS LI

U8/L
^'!!*r_?rB,,0"0C,,L”?"ST"*"B, BY 6C/NJLBL

U6/L

UB/L
U59BR0N0F0RN, BY BC/NS LDL

U6/L
???_I!I™!!!:?,0ETHY!:?!!?' BY bc/nsldl"

bb/l

„®*2_T0LUENE, by BC/NS LDL
UB/L

^”ff_JfTKACHLOROETMAME, 1,1,2,2- BY SC/RS, L
6/L

oW63 CHLOROBENZENE, BY BC/NS LDL
8/L

UlW64 ETHYLBENZENE, BY BC/NS LOL 6/L

AfCTrrf/ CT Cf/NS LDL B/La. ■
UJ
CO

>-
co

ULI
CO

017

i

REPORT ACTIVITY: 4-CS4NJ
PROJECT LEAOER APPROVAL PEN01R6

018 019 020

B :2 

U :4 

U :3 

U :3 

0 :4 

8 :1 

U :1 

U :1 
U :i 

8 :1 

U :1 

:1 

U :1 

B :1 
8 :l" 

U~:l"

u”:i" 

u :1 
B~:1~ 

U :1

«;r
U :1

8 :1

8 ;r
U :1 

U : 2

U~:2

0:4
JTji

8 :3 

u :2
U :? 

U :1
T|7

U :1 
u jl' 

u jl*

V
u :l" 

U :1 

U
U :l"

rii" 
0 :1~ 

u :1 
U \V

U :1 
8 :1~ 

B :1 
B :1~ 

B :1 

8 :Z

8 :2 
8~:4 

U :3 

U :3 

U :« 

8:1 
8 :i 

0 :1 
U :l" 

V :1
vir

■ it" 

U :1 
U :l” 

U :1

8 :l
u :i" 

U : 1 

8 :1 
0 :1~ 

u :1

U :1 

U :1
■ : 1~ 

U :2«

u iz 

U :4 

8:3 

8 :3 

0 :3
V!?

u :l
9~lV

Ju

U :i" 

U :1 

8 :1
Tir

u :1
U :l"

;«jr

B :1 

8 :1 

U :1 
U :l"* 

8 :l 

U :1 

U :1 

U :1 

U :1 

8 :2



w

PI
CM

analysis request detail report activity

corpound

CM——
5*630
CO*-------

VV40

VV41

«B42

UNITS 022 F 023 F

IS43

2;*U44

O- ——
seFV45

«»fR46

IW47

IU48

IB49

IHSO

-lusi'

toIR53
.JU54_

?!?!!-

tnR57

“USB

U59

Mt«0
►—«— —
>««T

o W62 

mW63
QC-------
Crc

Q---------
Ul
to

_*UAIN SUE DISTRIBUTION ” **

_5”L0»0»ETHANE,“Br~6C/NSL0L

BRONOHETHANE, BY 6C/NSLDL

-f—Lf?—!

CHLOROETHANE, BY GC/RS LDL ”””

.?5I!!I!:5—CDICHLORONETHAREJ L

.5—

"?IZ”rLE"E'^'2-TOTALLDL 

CHLOROFORN, BY 6C/RILRL

-f!!?—«oethawE7 ~y,z-"bv~bc/rs‘ldl

_fARBON_TETRACHLOBI0Ej"BY~BC/NS~LDL 

— Bfc"*-0*0UETHAN6, BV~8C/RSLDL~~

—if£££!?!?!!!£!!£i~!'£""byjc/ns^"ldl~"

BENZENE, BY 6C/NS LDL

_tricnloroethylene,”by~«c7hs”ldl

dibrohochlororethane, bygc/asldl 

Z_——
BRONOFORR, BY BC/NS LDL "

tetrachloroetiylene/by'bc/rs’ldl”"’

TOLUENE, BY SC/RSLOL 

CHLOROBENZENE, BY 8C/NS~LRL

t;mru:miie, by gc/kslpl “

US/L

DS/L

08/L

US/L

US/L

OG/L

08/L

U6/L

US/L

16/L

08/L

IS/L

US/L

>6/L

B6/L

08/L

16/L

6/L

8/L

6/L

8/L

6/L

C/L

6/L

S/L

:2 
• * ■>■
:4
•
:3 

> • m:3

:2

:1 
, • a)

> *•
:1

: 1

:1 
• *" “ :1

:1

• • «a

:1
l * a*

•
:T 

:1

» «aa

:1

:1
« ——
:1
:1~

:1
« M

, • w 
«

:1

U :2 
U :4_ 

U :3 

0:3 

0 :2 

U :1 

U :1 

B :1
0 :T

U :l" 

U :1 

U :1 

R :t
U~:i'

U *1
0 : V

9 :1
s’jr

U :i"

U : l" 

0 :1 

0 :1 

U :1 

U :1 

U :1

U

U

U

V

B

U

u

u

> B

B

B

a

B

B

0

u

u

B

B

U

U

U

>-
CO

lliCO



CM

CO
ro
CM
o
o
o>

™0Vft6

mr

00*8

0170

0071

S»072
Q——
*1101

jg**02
1*04

1*05

ANALYSIS REQUEST RETAIL REPORT

COMPOUND

^^■OM BISULnOE, BYBC/RS~LRl 

.-!™!!:_fI!!!!:_?ET0"E <2-butarom> ldl

REXANONE, 2- 0Y 6C/RS LDL ~ 

styrene, BY OC/NS LDL
.!I.!!f!!:_I?IAL'^"«/"*~RL 

_“_!:?!!?!?®!Il:!,,''~TRANrij3-'Br~8c/N5' 

SAMPLE NUMBER

ACTIVITY CODE 

SOOSITE, IDENTIPIER 
OPERABLE UNIT ’

BRITS

U8/L

U6/L

U8/L

B6/L

UB/L

U8/L

NA

NA

018

1
1

2 

1 

1
i “ 

016 

CS4HI 

RJ 

13

017

1

2

2

1

1

1

017

CS4RJ

RJ

13

at
I

I
u>

>

o

MCD
UlDC

a.
ui
co

LU
CO

ACTIVITY : 4-CS4NJ

018 F

l" *

2 

2
1 """

1

1
01B~

CS4RJ

RJ

13

LABORATORY APPROVED DATA 
PROJECT LEADER APPROVAL PERRINS

B

R

8

B

0

U

019

1

2

2
i’

i
.

019

CS4HJ

RJ

13

020

1

2

2
_

1

1
020 ~

CS4RJ

RJ

V

B i

V

V

V

a



in

S
CO
to
CM

O° ... CONFOUND
CS,-«
Ssbjo •Mw'mrDimmmr

not SAMPLE NUMBER

zco2 AcriviTr code

identifier 

t **os operable writ

m

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 4-CS4RJ 

UNITS 029 030 osl

i!5j«5J°.BLAW,,€i¥ei #*T*
PROJECT LEADER APPROVAL PEND1NB

032 033

032

CS4RJ
033

CS4RJ

RJ RJ

13

to
to

n»

o>
I

to

>

CD

LUDC

<a.
Ul
wZD

>■
aa

uiin



ANALYSIS REQUEST RETAIL REPORT

CONFOUND

WAS

WA6

VH67

WAS

NN70

;»u7t

•W72

IIZ01

1102

IZ04

ezos

_ACETONE, BY 6C/NS LOL

-U!™I!:_fI!!rL ltf30He <2-butanone> lrl 

_h«anone, 2- BY 6C/R3LDL 
styrene, by"bc/bs~lbl“

TTLENES, total, by bc/rs lrl

s-eyoc/rs

SABPLE RUBBER

activity cope 

subsite, identifier

OPERABLE UNIT

UNITS

U6/L 

00/L 

OR/L

ub/l

US/L

06/1

U6/L

NA

NA

022 F

2

t

2

2

1

1

1

022 

CS4R J 

RJ 

13

U

o

U

u

0

u

u

023

1

1

2

2
1 "

1
-

023

CS4NJ

RJ

is

ACTIVITY: 4-CS4RJ
PROJECT LEASER APPROVAL PENDIN0

027 028

027

CR4NJ

RJ

13

028

CS4NJ



P
I^

 , 
__

__
__

_
 3

03
29

00
23

0 
.'#

ANALYSIS REQUEST DETAIL

CONPOtfRR
UNITS 034

rE*CENT
---?-!!! ™_*”E_*»*TA IBB TION

~5!-5!fb!!®?!i"*wr«r5e/Jjr

NT SC/NS "
«»05 *fm’eHLONiBi;*;rsi/;r

?-?--!!!!:?"0ET,,A"e) by CC/IS '--------- '■

to

BY bc/hs

SY1I

SY12

IV13

■*YU

.5ifE®AOrONN, BY BC/HS

i“f!“f1.1,1-, BY'«7;r 

CARBOBTETMCHLON^iJ'BrsC/iir"
OB/K

fi/K
"*V15 ?-®!!f!*5*!:“?0,,CTHA»E, by «c/bs'

2»vi6

-ivir
6/K

«/K
.?!?!!!?!: BY «/«■"

!i5?^!®!^!TLENEjTRAii5Zi7rS»Y18

6/K

6/K
-»V10
*IV2o'

IV2l"

IV22

•;V24
I,....

:V2S
V2«'

V27~

1

tsichlokoethtlekeJ"^ sc/ns ----------

6/K6

6/K6BY BC/HS

BROROrORA, BY 6C/RS
6/KS

/KB
^I-"?f."_L®?!ETHYLERE, BY BC/HS 

JOLOENE, by BC/BS
bb/kb

OB/KB
by bc7«

llllCPtiUCRUHE, BY SC/RS
08/K6

U6/K8

ACTIVITY: 4-CS4HJ

043 044

:8«

tA*®**JOBY APPROVED BATA 
7AOJECT LEADER APPROVAL PEHDINB

043 046

92

__ U : 16

___O :33

___0^:24

_B_:24 
0 :t«"

"Tsr

_0 :8
0 :8~~

“vir-

;-ujr;

u ia~” 

0:8 

0 :8

U :8 
0 :8” 

T:~ 

0 :8
'5‘ir~

0 :8

* :8 

0 :8

0:8 

0 :8 

B :8

0 :22

___0 :44

0 :33

.. U i”
0 *22" 

0 ill" 

ill” 

0 in"

—W I””

B i?|~

_■ in 

_o jn“

u ill" 

U ill" 

0 ill"

» in"

0 r 11
0 ill""

R i~

0 ill " 

U ill 

U ill

0 in 

» in

___■ in

0 :*27

___0 :20

V :*20

___■ in

■ i 7~~ 

u ir~" 

0 :7~~ 

0 .:7~~

'Tir-

Tif

_u :r

0 :7

B : 7

B : 7

0 i7

O i 7

0 :7
_B i 7 ” 

8 i 7 

0 i7 

B : 7

0 :7

vir-



ANALYSIS REQUEST RETAIL REPORTCO
w
CM

m CORPOURR

RY~QC/HS~

bisulfide, Br ec/iis 

!!_?.?!T*YL ethvi.~ketome

t 5*3* HEXABONE, 2-

®*'*c/"*

?-^f_!ff!!5£l0ET"YLEM*»~‘>ri-J"T0TAL

EZ01 8ANPLE NORBER

IZ02 ACTIVITY CODE "

5f04^*0B«,Te, IDENTIFIER 

“IIOS OPERABLE WRIT

to
in

ra

UNITS 034 043

U6/K6

U6/KQ

U0/K6

U6/K6

U6/K8

06/KQ

06/N8

II6/K6

»0/K6

IA 034

IA :S4NJ

BJ

6
12~

v~

12' 

12 
12” 

6 " 

6 

6

043

CS4NJ

IJ
13

at
I

Iin

(3
LU

oc
■xo.
LU
in
D
>-
m

LU
in

ACTIVITY: 4-CS4HJ
PROJECT LEADER £>i»ROVAL PEG381R6

044 04S 044

11
30

8

U

u

39

11

14

U

U

1«

16

22

22

14

14
16

8
22

11

14

7
11

11
044

CS4NJ

04S

CS4HJ

046

C84RJ

IJ

13

NJ

13

HJ

13



ANALYSIS REQUEST DETAIL

COHPODRB UNITS 047

S007 SOLIDS, PERCENT
*vo3 crloronetrare/dt qc/ns

«»04S«°N°IIETUARE”Br"«C/pis 

•V05VINTL CHL0IIBE>~BY~8C/AS 

, BY06 CHLOIOETHANE,~BY~SC/RS

1,6 clllo*Ht (SICHLORONETRARE)

t*V09^S1CNLOROETNANE,1’i7"bt"«C/RS 

*V11 CHLOROFORM, BY SC/MS 
^Y^OICMUOROETWAHE, 1 J~BY~0C/NS

!Z1Z_CARB0H TEr*ACHLOSIDE, BYBC/NS 

f!I!-BRO"00,eHL0"°"ETHA"^ BT •*/NS

ov bc/bs

!«VirHEHZENR, BYBC/NS 

jYfS DICHL0R0PR0PYLENE,TRARS-1,3 
::!!!_!*,CML0R0ETHYLENE' UY 6C/RS

■j720^RJCHL0R0PR0PYLEHE,CIS-1,3, BY~SC/iis~* 

fZZl xbbonocnlorobetnane, BY 6C/RS 
;»£2_TRICHLOROErHAHE~i7ir2:7~BY6C/RS

V24 BROHOFORH, BY~6C/MS_ 

.VESTETRACNLOROETHYLENE, BY BC/NS 

\V2« TOLUENE, BY SC/BS

!!?r.!ET"AC»l0«0ETBABE,1,1,2,2/irM/M""

!V28 CHLOROBENZENE, BY6C/BS

'*?'* fc.IJiVL IIWICHE, BY BC/BS .......... ....

B/KB-13 
«/K8:2S~ 

8/KO:19 

8/KB:19 
B/K6:13~ 

0/K8:A 

6/K6:A 

6/KB:A 

6/KB:A 

6/K6:« 

B8/K6:A 

IB/K6:A 

U6/Kfl:A 

S/KS:A 

C/KB:A 

I/KB:A 

l/KB:A 

i/KB: A 

S/KB:A 

i/KB: A 

S/K6:6

S/KB:A 

/KB:A 

/KB: A 

/K6:8

REPORT

04B

ACTIVITY: 4-CS4HJ

049

LABORATORY APPROVED DATA 
PROTECT LEADER APPROVAL PENOINO

050 051

U

U

U

U

U

V 

U 

U

u

u

N

u

u

u

V

u

--------------- —————————————— -------_______DO 88 84 t
— —————————————— — — — — — — —____12 u 13 N 13 0 1

- — — — — — — —
24 R 28 B 2A y 2

— —————————————— --------------- - -____18 u 19 U 20 y 1
———_____ ____18 U 19 U 20 B 1

— — — — —— ——— — ——— — —— — — — —12 u 13 U 14 b 1
———— — — ——— — —— — — — — ——— — —— — — —— —A u 8 U 7 y A
———— — — — ——————
A N 8 B 7 U A
——————————————— — —————————— — _8 B 8 8 7 0 A
——————————————— ———————— — ——— — —8 U 8 U 7 a A
——————————————— ———————————————A U 8 U 7 B A
——————————————— ———————————————8 U 8 U 7 B A
— — — — ————————— — — —————— — — ———— —8 B 8 N 7 U A
— ——— ————— — ———— ———————————————8 0 8 B 7 U A
——————————————— ———————————————8 U 8 u 7 B A
——— ————— ——— ——— — — — — — —8 U 8 U 7 B A
——————————————— ————— — — ———————8 U 8 u 7 B A
— —— — — — —— — — —— — — ————————— — ————

8 8 N 7 U A
—————————— — — — — ——— — ————— — ——— —

8 8 B 7 U A
— ——— — —— — — — ———— — —————— — — ——— — —

U 8 0 1 A
—— — — — — ——————— — ————— — ——————— —

u 8 U B
——————————————— ——————— ——— — ——

N 8 N 0
— — — — — ——————— — — — —————————— — ———8 8 N 0
— — ——— — — — — ——— — — ——— ————— — — — —

U 0 B
— ————— — — — ——— — — ———————————————

u U B
—M— —

u

u

u

B

0

u

u

u

0

V

0

11 :

u

u

u

u

u

u

u

u

N

N

0

u



COMPOUND

O)
5
CO
co
CM

ANALYSIS REQUEST RETAIL REPORT

o>
CM
cn ——«

BY CC/NS

-----f**"?•* *1 s"Lf IOe7_BY~6C/BSl" 

?«?.?!TI,VL ethyl ketone

SY34 HCXANONEJ~2-

^---f-®I5!!!;0R0ET,,YLE*,E' TOTAL

1101 SAHPLE ROHBER

ZI02 ACTIVITY CODE

*204^SUe$JTE, IDENTIFIER 

1105 OPERABLE UNIT

tr
io

CO

UNITS 047 040

UG/K6-13 

U8/K8:6 

UG/Kfi:13 

U6/KC-13 

S6/KS:13 

U6/K6:6 

U6/K6:6 

U6/KG:6 

NA :047~~ 

RA :CS4HJ

U :21

I!?Z
0 :12
0 :12 " 

O :12 

0 :6 

0 :6 

U :6 
:048 ~ 

:CS4NJ

m
I

Iin

>

o 
»—« 
(9 
LU
ac.

•t
a.
uito

>-cn

LU

m

ACTIVITY: 4-CS4RJ

049

PROJECT LEADER APPROVAL PENDING

050 051

U

U

D

U

U

u

u

«

17

6

13
ii""~

IS

6

<

6
04 9~" 

ES4NJ 

IJ 

13

U

U

u

I

0

u

u

u

21

7

13

13

13

7

7

7

050

CS4HJ

NJ
13

16

6

12

12

12

6

6

6

D51

C84HJ

Ij"

is

u

u

u

u

a

u

u

u



I

>
4
t
>
>J
>>
»
a» —

ANALYSIS REQUEST RETAIL REPOST ACTIVITY: 4*CS4RJ
L440RAT0RY APPROVED DATA 
PROJECT LEADER APPROVAL PEND1R6

COMPOUND

SV03

SV04

IVOS

IVOR

jlVOT

IVOR

IV09
«vir

IV12 

IV13 

• VI4 

IV15 

•V1A 

IVI7

ivia

:V19 

V20 

V21 

V22 

V24 

V25 

V2A 

V27 

V28 

Vi. J

SOLIDS, PERCENT 

CHLORONETHARE, BYOC/RS~ 

mmonetmane, by oc/rs~

5£!*VL CHLORIDE, HY6C/HS
e«LOROET«ANB,”BY~OC/iis

"!I!-^!lf! CHLOIII#e (DICHLORORETHANE)
“*CHLOROETHYLENEji~i~”Br8C/«S

■ffMtOMETNARE,?^^**/"*

CHLOROYORH, BY 8C/NS ’

_£*5MLOROETHAHE,i,2j~BY~OC/iis

brorodichlororetrare, BY 8C/RS

Br sc/"*
BENZENE, BY SC/NS 

BICHLOROPROPYLENE,TRARS-1,3 

TRICHLOROETHYLENE, BY CC/RS 
OICHLOROPRDPTLENE^IS-s'ijBYSC/iis” 

DIBRONOCHLOROHETHARE, BY 6C/RS 
TNICHLOROETRANE,1,1,2-~~BY~8C/RS~ 

BRONOPORN, BY BC/NS 

TETRACHLOROETHTLENE, BYCC/RS ~ 

TOLUENE, BY SC/NS

rETRACHLOROETRARE^r^i^Vr-BC^r-

CHLOROBENZENE, BY BC/NS "

t ili i L l>t MiLfcE, BY CC/RS

BRITS

U8/K

U6/K

D6/K

OO/K

U8/I0

U6/KI

U6/K8

DO/ICI
08/K6

UB/IH

U6/K8

V6/R6

18/KG

06/KS

I8/K8

U8/K0

I8/K6

I6/K6

I8/K8

US/K8

B8/K6

6/R6

6/KG

6/K8

6/K6

052 040 143 144 145

83

1

1

1

1

1

0

0

0

0

0

0
o"

0
o"

0

r

o'

I

0

•

I
o'

0

0

u

u

B

B

B

U

U

B

B

U

U

u

u

B

B

U

II

B

B

U

U

V

D

12

24

18

18

12

6

6

A
A " 

A_”

A

A

A

A
A~

l

A ”

l
.

I

i
I :

"

B : 17~ 

U -si’ 

U :2A 
U :2a" 

B :17 

B :9 

u :9 
U :9~”" 

B :9 
B :9 "" 

B : 9 

U :9 
U :9 **” 

U :9 

B :9 
0 :9 ~

U :9 ~~ 

U :9 

R :9 

B :9 

U :9 

U :9 

U :9 

B :9 

0:9 -

U

N

0

U

u

u

B

B

U

u

8

B

U

u

0

B

B

B

B

B

8

B

B

U

0

13

26

20
2o"

13_ 

7 ' 

7 

7
7_"

7

7

7

7

7

7

B

V

0

0

u

B

B

B

U

U

B

B

0

U

u

u

B

0

u

V

B

u

u

u

V



CM
n
CO
c*>
CM

o>CM
CO».Mo

ANALYSIS REQUEST DETAIL REFORT ACTIVITY: 4-CS4HJ LABORATORY APPROVED OATA 
PROJECT LEADER APPROVAL PENDING

CONFOUND UNITS 0S2 060 149 144 US

i*>£V30 ACETONE, BY OC/RS 

IVS1 CARBON DISULFIDE, BYGC/HS 

SV32 HETHYL ETHYL KETONE 

SV34 HEXANONE, 2-

4-NETHYL-2-PENTAN0NE(NIBK) 

q*V36 STYRENE, BY GC/HS

*tleres,_t#tal,”by"«c/rs

OICHLOROETHYLENE, 1,2-, TOTAL 

CHLOROHETHANE, BY BC/RILDL 

BROHOHETHANE, BY 6C/RS LDl 

VINYL CHLORIDE, BYEC/RSLDL 

CHLOROETHANE, BY GC/HSLDL 

ETHYLENE CHLORIDE (DICNLORONETNANE) 

OICHLOROETHYLENE, 1,1- BYGC/HSLdP 

01CHLOROETHANE, 1,1- BY GC/Hs'ldP 

OICHLOROETHYLENE, 1,2-*T0TaPl0L 

CHLOROFORN, BY 6C/NS LOL 
fttCHLOROETHANE, Pi-BpGC/HSLDL 

TRICHLOROETHAHE, 1,1,1- BY8C/HSLDL 

CARBON TETRACHLORIDE, BY GC/HSLDL 

BROHOOICHLOROHETHANE, BY GC/HSLDL 

DICHLOROPROPANE, 1,2- BY 6C/RSLDL 

BENZENE, BY CC/HS LDL 

TRICHLOROETHYLENE, BY 6C/NS LOL 

0ICHLOROPROPYLENE, CIS 1,3-BYBC/Ns" 

DI £ kCROCHLC DCAE THANE, tiY GC/AS LDL* "

£IV3S

BG/KI

06/KI

OG/KG

10 u
21 T

21 ~"u~

6 U

12 u
12 ”u~

9_________ o
iP*’” u"

IT................... 0*

10 U < u 9 B
UG/KO “ ~

10 u 6 U 9 o~

U6/KG 10 u 6 U 9 U
UG/L

T ~ — — — — — — —

U6/L
t r — • “ m — — •* — — — —— ----------------. --------—--------—

U6/L —— — — — ——— — — ——— — — —-----------------------

UG/L 3 U~ ------------——

UG/L 2 ..................i"

UG/L 1 i* ———————— — — — ———

UG/L 1 U ——————————————— ———————— — — — — — —
i

UG/L P — — — — — — — — — — — —

UG/L ‘ JP — — — — — — — — — — — — — — — --------------- ---------------—.—

U6/L 1 -- ——————————————— ------------——-

UG/L i --- ——————————————— —

UG/L 6 -----------------------—

____ ^__________UG/L U

UB/L -- — ————1 ———— — — ——— -—— — — —

UG/L u ——————————————— —

UG/L u
——— —————— ——— ——————————————— —

UB/L __

7

13

13

13

pIV37 
w——^IV43

IV40

IV41

IV42

11143

l««4
"lV45

S;;;r
*‘iU47

7»H4»
u»*~-—
_»USO

iwsi

JUS2
^IVS3*

>---------
ZIVS4

ckIVS6

LO

LD

a.i r
hi-------in

>-
co

hi

in



y
»
>»
»

JVUS8
«V59

VU60

V061

DU42
•sum' 

:#««« 

!fU65 

I if 66 

1067 

MI68 

fW70 

1071 

IW72 

'.201 

:zo2

1204

205

unuLTSlS REQUEST DETAIL REPODT

COMPOUND

BRONOFORN, BY 6C/HS LDL " ——

TfTRACBLOROETHYLENE, BY 8C/NSL0L 

TOLUENE, BY OC/NS LDL

_5HLOROBEN2EMEr~Br"sC/Ms"L»L"" 

ETHYLSEN2ERE, BY 6C/N9 LDL 

ACETONE, BY BC/NSLDL

"BONDISULFIDE^SrSC/BTLDL

KET0,IE (2-bbtanone) lol 

REXANONE, 2- BY BC/NS LDL 

STYRENE, BYGC/NJLDL “

*7LE0E9,^T#TAL, BY BC/NS LBL 

OICHLOMOPMOPYLEXE, TRANS 1,3- BYBC/HS 

SAMPLE NUMBER 

ACTIVITY CODE

SUBSITE, IDENTIFIER :

OPERABLE BRIT :

UNITS

BB/L :1 

BB/L :1 

UB/L :2 

US/L :1 

UB/L :1 
BB/L si"”"' 

OB/L Si 

UB/L :2 

UB/L :1 

BS/L :2 
U8/L~:2 

UB/L :1 

l»B/L *1 

110/L :1 

NA -052

052 060

NA :CS4H4

:NJ

*13

060

C34R4

IJ

13

ACTIVITY: 4-CS4NJ LABORATORY APPROVED DATA
LEADER APPROVAL PENDIN6

144 145



CM
t*
to
VO
CM

Iss-

ANALYSIS REQUEST RETAIL RESORT ACTIVITY: 4-CSARJ

CORPOUND

LABORATORY APPROVED DATA 
PROJECT LEADER APPROVAL PEND1R8

SV04 

SVOS 

SV06 

t SV07 

3SV08 

jE*V09 

3SV11 

SV12 

SV13 

SV14 

SV13

£?SV17

™SV18

"SV19

'”SV20
O"""'
•J-IV21

^SV22

SV24

1V2S

g
^IV27

S»V28

o_____
oe»V29

*<».!)
U1--------
ut
a
>-
to

CHLCaONEniAHE, BY 6C/RS 

BRORORETHANE, BY GC/HS

*»nyl chloride7~by~gc/rs

CHLOROETNAME, BYGC/RS

CBLORIDE (DICHLORORETRAHE) 

5fIflif5!'i»i/~BYGC/Rs”

®ICHLOROeTHANE7nirBY~«C/HS

CHLOROFORM, BY 8C/RS

_TRICHLOROETHAUEri7i‘iI~_BV~eC/RS 

C*^BOR tetrachloride,~by~gc/rs

BROBOOICHLORORETNARE, by QC/RS 

BENZENE, BY BC/RS

®'fHLOROPR°PYLERE,TRANS-1~3 “

TRICHLOROETHYLENE, BY BC/RS

^MOROCRLOROHETHARE, bt sc/rs ~~

I"ff«LO«OETRAME~1^2irBY-SC/RS 
BRONOFORH, BY BC/RS 

TETRACHLOROETHYLENE, BY BC/RS 

TOLUENE, BYGC/RS '

"by’gc/rs~“

CHLOROBENZENE, BY GC/Rs"

ET»YL BENZENE,"BY~eC/RS

AtfclLJiE, BY CC/#;S

UNITS

U6/KG:12 
UG/KG:23* 

US/KG:17 
U6/K6■17~ 

0G/KG:12 

UG/KG:6 

0C/KG:A 

UB/K6:A 

UG/KG:4 

II6/KS:6 

UG/KG:A 

UG/KG:A 

JG/K6:A 

IG/KG:A

hg/kb:A

06/KG:A 
UG/KG:6”~ 

IG/KG: A 

UG/KG:A 

UG/KG:A 

UG/KG:A 

6/KB:A 

6/K6:A 

6/KG:A 

G/KG:A 

6/KG:16

14A 147 148 149 150

0

U

0

0

U

U

U

U

N

I

B

V

u

u

u

u

u

B

B

0

0

u

u

u

u

0

13

26

20

20

13

7

r

~

'

'

1

U

U

u

u

u

N

0

u

u

u

u

u

u

B

B

B

U

U

U

U

U

B

0

0

u

u

17

34

23

25

17

8

I

I
l"

i~

r

i

i'

7

0

N

B

8

U

U

u

u

u

u

B

B

u

u

u

u

u

0

N

B

8

U

U

u

0

u

14
28*

21*

21

75"

7

7

7

7

7

7

7

7

r ’ 

r

7

4

0

B

0

u

u

u

u

u

u

. 8 

8 

N

8

U

U

u

u

8

8

8

8

U

u

0

u

u

13
27*

20

20
13*

7

7

7
7~”

7

7

7

7

7

7

7

6

U

U

0

U

U

8

8

N

B

U

U

u.

u

•

8

8

8

8

0

u

u

u

8

0

tl

U

UJCO



ANALYSIS REQUEST DETAIL REPO

CORPOUND VN1TS 144 U7
1
!£Y51 Cft!JDOM CISULFIDE, BY GC/RS D6/KS :< u 7
SV32 METHYL ETHYL KETONE UO/KO ! 12 U is

SV34 NEXAHONE, 2- U6/K6 12 u~
13

SV3S 4-HETNYL-2-PENTAN0RE(NlBK) U8/KS :12 13
8V36 STYRENE, BY~6C/Ht

00/K« « 0 7
* V3 T_ XYLENE s”rOTALrDYOC/R« "

VS/KO 6 u 7
*^43^0ICRLOROETHYLERE, 1,2-J'tOTAL

UO/KB 6 U 7
E201 SAMPLE RORBER "

NA
1«t” 147 ""

Z202 ACTIVITY CODE "
NA CS4NJ CS4RJ

ZZ04 SUBSITE, IDENTIFIER NJ NJ
ZZOJ OPERABLE UNIT •• 13 13

ACTIVITY: 4-CS4NJ
bnvvRRiVRT RrrRVTCD DATA
PROJECT LEADER APPROVAL PENDING

148 149 150

U

U

V

«

0

u

u

u

N

•

u

u

u

u
148 149 ISO

CS4RJ cs4nj CS4RJ

NJ RJ RJ

13 IS

U

0

V

R

0

u

u



in
CM

r*>
CM

ANALYSIS REOOEST DETAIL REPORT

o>CM
TO
TOr*>SVOJ

COMPOUND UNITS 151 160

SV0< 

SVOS 

SV06 

S V07 

QSV08 
*SV09 

3SV11 

SV12 

SV13 
SV16* 

SV15 

SV16
0 ——

f?SV17 
*^SV18 

**SY19

o>1 SY20
o._____

7**21
in——
..SV22

SV24

SV25
~SV26
>--------
ZSV27

3*v2«
LU----
ncSV29

&***«
in

fHLOROHETHARE, BY GC/NS 

BR0N0METHANE, BY GC/NS 7

CHL0RJDE» BY GC/NS 

CHLOIOETHME, BYGC/MS

.-!™II:f!!f_CRL0*1DE <dichloronethane> 

® IfHLOBOETMAHe7i7i r_BY_6c7lis

CHLOROFORM, BY OC/RS

_ 3?f f * th »7^ 7i’-7_5r”« e/Si

_bronodichloronethane,'bv~oc/rs

BENZENE, BY GC/NS

•iCHLOROPROPYLENE,TRANS-l7i ' "

TRICHLOROETHYLENE, BY CC/HS ■“

.!if!!™?!??!ILE"E'E**'^”*7”«c/Nr“

OIBROROCHLORONETHANE, BY GC/NS " "

,TRICHLOROET!!ANE7i7l72-7"BrBC/Nr~"”

BRONOFORN, BT GC/NS

tetracnloroethylene7~by~gc/ns

TOLUENE, BYGC/RS
TETRACNLOROETHANB^lJiJiJ'BY'ic/NS

CHLOROBENZENE, BY OC/RS 

ETHYL BENZENE, BY GC/NS 

ALEICNE, BY GC/HS .............

(IG/KG: 12 

U6/KG:25 

U8/KG:19 

U0/K0:l9 

UG/KG:12 

UG/KG:6 

UG/K6:6 

U6/K6:6 

U6/KG:6 

IG/KG:6 

J6/K6:6 

IG/KG:6 

16/KB:6 

UG/K«:6 

U6/K6-6 

IG/K6-6 

UG/KG:6 

>C/KG:6 

BC/K6:6 

BO/KG:6 

G/KG-6 

0/KB:6 

C/KG:6 

G/KG-6 

G/KG-6 

G/K6:12

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

u

B

H

B

B

B

18

36

27

27

18

9

9

9

9

9
9 " 

9
Y7

9

t

r
■—

8

>-
co

ACTIVITY: 4-CS4NJ LABORATORY APPROVED DATA 
PROJECT LEADER APPROVAL PERDIRB



3U
44

3U
U

U
0i

*2
0

ANALYSIS REQUEST RETAIL REPORT ACTIVITY: 4-CS4HJ LABORATORY APPROVER &ATA 
PROJECT LEASER APPROVAL PENRINR

IVJ1

SV32 

SV34 

SV3S 

r SV36 

aSV37 

ESV43 

(1101 

1102 

ZI04 

2105

CONFOUND

CARBON DISULFIDE, BY «C/RS~""* 

RETNYL ETHYL KETONE 

HEXARONE, 2-

4-NETHYL-2-PENTAN0NE<NIBK> 
STYRENE, NY 6C/RS~

XYLENES, TOTAL, RY 6C/NS 

R1CRL0R0ETHYLENE, 1,2-, TOTAL 

SARPLE NUNBER 

ACTIVITY CODE 

SUBSITE, IDENTIFIER 

OPERABLE UNIT

BRITS 131 140

UC/Kfl 4 U 9 U -----------------—------- ---------- —------- ------------------ --------

Ufi/KO
*12 ~lT 18 u” — — -------------------------- --------------------------

Ufl/KB 12 u 18 U —— — — — —————— — ------------—------ — ------------ —-----------

U6/KB 12 U 18 U —————— — — ---------------- ---------- —-----------------------

UG/K6 4 R 9 U —— — — — — ---------- ------- ------- —

UG/K6 4 • 0 9 U --------------------------- ------ ------------—-

US/R6 4 U 9 U ——— —* -------------------------- -------------- -----------

NA
Tsi 140 ~ "-- ------ --------------- ---------- ---------------- -------------- -------------

NA CS4RJ CS4NJ ----------------------— ---------------- -----------

NJ NJ —————— — — —— — ------------------ -------

13 is ——————— — — — — ——---------- —----- —

I
»



b-CM

o
roCM

D>CM
CO

o
co

ACTIVITY CS4RJ HASTINGS-WELL NO* 3 <GV>

LABORATORY APPROVED OATA 
PROJECT LEADER APPROVAL PENIINI

>THE PROJECT LEADER SHOULD CIRCLE ORE - STORET, AIRS, OR ARCHIVE.

o
fE CIRCLE ONE: STORET AIRS ARCHIVE

to

DATA APPROVED BY LABO FOR TRANSRISSION TO PROJECT LEADER ON 09/06/94 19:30:40 BY

o>I
o
T
to

>

taLU
m
c

Ql
ui

w

>-CO



C.2 ON SITE LABORATORY ANALYSIS

EXPLORATION BOREHOLES 

Soil Samples

In Situ Ground Water Samples

PUMPING TEST DISCHARGE SAMPLES 

3-day test and step test

Untreated

Treated (Carbon Adsorption)

PUMPING TEST DISCHARGE SAMPLES 

39-day test

Untreated

Treated (Carbon Adsorption)

3760\2752\133F0010.PW DRAFT [Rev 0,06/09/84]
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APRIL 1894 r SAMPLE RUNS
RESULTS Expressed as MICROGRAMS PER LITER - (NEW dalibrants)

! i I inrtc It/'A I AAi* l-rAr- '!SI , • i; i^Date 1 F< -> l DCE
1.04-20 rr

TCA
151 min

mddt4

15.6 min
TCE
19.1 min

pdE

23.6 min" i 4-7 P2-126.S 14.4 1.9 11.7 ■ 17.7 7.7
S i CORE-124 18.4 0.0 1.8 1.1 1.4
i ; P2-126.5-D 34.5 28 20.0 26.3 13.9
! P* -128.5 22.6 0.0 0.3 1.9 0.1
I P^ -137.3 92.1 0.0 1.3 0.0 0.4
[ 4-11 RD3-1-131-S 17.8 0.0 0.1 P o 0.3
’> ! RD3-1-132 22.2 0.0 22 o o 0.9
\ i RD3-1-146 27.0 0.0 0.0

oo

0.2
[ I RD3-1-164 25.9 0.0 0.0 0.0 0.2
! i RD3-1-143-S 22.9 0.0 0.0 i 0.3 0.0
! i CW1-1-S1 16.4 0.7 1.8 5.9 20
r ! cvji-si-G 47.3 0.0 0.0 p o 02
i ; CW1-S2 117.0 0.8 26 7.9 3.4Pi CW1-S2-G 57.5 0.0 0.0 p o 0.0
! 4-12 CW1-P1 17.7 0.7 26 7.5 5.3i I CW1-P2 29.6 0.1 29 ! 5.3 3.0
! I RD3-3-164 292.4 0.0 0.0 f 0.0 0.3H“RD 3-3-145 121.6 0.0 7.6 1 ai 3.1
! i RD 3-3-132 47.3 0.0 3.0 0.0 ai! i RD3-3-125-S 54.4 0.0 0.0 ao 02
f : RC3-3-125G-D 88.2 0.0 0.1 0.0 ao
i RD3-3-142-S 51.5 0.0 127 ! ao 22
! ' RL 3-3-142-S-C 35.5 0.0 25 i 02 1.0

| i , CW1-P3-D 42.6 0.9 5.2 9.0 4.41 > I RD 3-3-132-0 71.9 0.0 25 ! 0.0 0.1
! : RC-3-3-145-D 42.8 0.0 7.5 ; 02. 4.9
! ! CVV1-4-16 9.3 03 24 3.1 1.8
S i CW1-4-16-D 14.5 0.6 3.3 4.8 22
'4/19 RD3-5-T29 63.9 0.0 9.3 0.0 0.7

RD 3-5-144 154.4 0.0 0.4 P o 0.0
' i RD3-5-156 40.9 0.0 0.0 ao 0.0
> i RD3-5-131-S 20.9 0.0 4.0 ao 0.0
! i RD3-S-138-S 34.0 0.0 4.1 p o 0.4
' I RD3-5-129-D 25.2 0.0 10.2 ; ao 0.3
! 4/23 RD 3-6-135 59.2 0 2. 4.9 ^ 26 3.0
i 4/24 RD3-6-135-D 18.7 0.0 49 26 4.2
* RD3-6-129-S 22.1 0.9 26 ! 5.8 4.6
! CW1-4-23 17.0 0.9 4.4 29 5.0
! I CW1-4-23-G 228 0.0 0.0 i 0.1 0.0
'4/30 CW1-4-30-U 140.0 12 * 4.1 8.9 3.7
l : CW1 -4-30-T 25.9 0.0 0.0 0.0 0.0
‘ ; CW‘i-4-30-U-D 54.7 1.1 4.5 9.5 4.7s ; {. I

’ 1 1
.

Notes:
General:

U or blank: Water sample not treated with granular activated carbon 

G or T: Water sample treated with granular activated carbon 

0: Duplicate sample

I
i
I
p

■ I

Ii
i

:i

j

• i
i
i
i

:l

For Pumping Tests:

CW1-S1-G: Water sample collected at Well CW-1/Step-test/Granular activated carbon treated water sample. 

CW1-P2: Water sample collected at Well CW-1/3-day Pumping test/2nd day.

CW1-4-23: Water sample collected at Well CW-1 /39-day test with sample collection date 4/22, 1994.

For Borehole Investigation

P2-126.5: Water sample collected at borehole P-2 at 126.5 feet below ground

RDB-5-156: Water sample collected at borehole RDB-5 at 156 feet below ground

RDB-5-156-S: In situ aquifer soil (core) sample collected at borehole RDB-5 at 156 feet below ground

i

l

i

i

1



APRIL 1994 - SAMPLE RUNS
DATA \ Expressed as millions of counts

i :

: Date | Run I

DCE
1.04-20 m

ITCA
15.1 min

CCW
15.6 min

TCE
19.1 min

PCE
23.6 min

4-7 P2-126.5 3.5392 2.6999 57.43 8.0429 15204
i • CORE-1124 4.5153 0 8.675 0.5058 27808
i P2-126.5-D 8.4943 4.0036 97.764 11.955 27.377

P1-128.5 5.5508 0 12939 0.8444 02205
P1-137.3 22.662 0 6.3772 0 0.8788

4-11 RDB-1H31-S 4.37 0 0.4193 0 0.5395
i

RDB-1f132 5.449 0 10.542 0 1.6106
j -• RD3-1fl46 6.649 0 0 0 0.3055

RDB-1fl64 6.374 0 0 0 0.3547
RDB-1f143-S 5.637 0 0 0.1149 0
CW1-1-S1 4.039 0.9635 8.7559 2665 3.923
CW1-S1-G 11.632 0 0 0 0.3088

i ! CW1-S2 28.7B1 1.1825 12.903 3.5689 6.7213
I CW1-S2-G 14.143 0 0 0 0

4-12 CW1-R1 4.35 1.046 12607 3.418 10.381
i CW1-P2 72804 0.072 14.323 2416 5.999
i ROB-3-164 71.906 0 0 0 0.5151
i
I ROB-3-145 29.902 0 37.045 0.03 6.179i

i RDB-3-132 11.622 0 14.576 0 0.188
I

RDB-3-125-S 13.391 0 0.0585 0 0.311
i
t

RDB-3i-125-S-D 21.694 0 0.5653 0 0.065
* RDB-3-142-S 12.673 0 61.952 0 4.398
! RDB-3-142-S-D 8.721 0 11.997 0.071 1.896
I

CW1-P3-D 10.479 1.274 25.317 4.095 8.7267
• t RDB-3-132-D 17.683 0 12363 0.01 0.13551

i RDB-3-145-D 10.518 0 36.93 00878 9.6947
CW1-4-16-U 22797 0.44396 11.668 1.4093 3.5092

■ CW1-4-16-U-D 3.5695 0.77857 16.191 22002 4.3445
4/19 RDB-5--129 15.707 0 45.434 0 1.4557

RDB-5i144 37.984 0 1.8468 0 0
RDB-5-156 10.068 0 0 0 0

i RDB-5-131-S 5.1438 0 19.47 0 0.02351
RDB-5-138-S 8.37 0 19.879 0 0.7908
RDB-5-129-D 6.1967 0 49.941 0 0.5046

4/23 RDB-6^135 14.557 0.3483 24.191 1.16666 5.9402
4/24 RDB-Bi-135-D 4.5964 0.04 24.15 1.166 8.2204

! RDB-6-129-S 5.4304 1.2975 12.799 26459 9.1237
j CW1-4-23-U 4.1863 1.3076 21.455 4.0621 9.8559

' j CW1-4-23-T 5.6015 0.0673 0 0.04 0
4/30 CW1-4-30-U 34.42 1.6941 20226 4.037 7211

CW1-4-30-T 6.3749 0 0.085 0 0

! CW1-4-30-U-D 12451 1.579 22022 4.31 9.2656

Notes:
General:

li or blank: Water sample not treated with granular activated carbon 

G or T: Water sample treated with granular activated carbon 

D: Duplicate sample

For Pumping Tests:
CW1-S1-G: Water sample collected at Well CW-1 /Step-test/granular activated carbon treated water sample. 

CW1-P2: Water sample collected at Well CW-1/3-day Pumping test/2nd day.

CW1-4-23: Water sample collected at Well CW-1 /39-day test with sample collection date 4/23. 1994.

For Borehole Investigation

P2-126.5: Water sample collected at borehole P-2 at 126.5 feet below ground
RDB-5-156: Water sample collected at borehole RDB-5 at 156 feet below ground

RDB-5-156-S: In situ aquifer soil (core) sample collected at borehole RDB-5 at 156 feet below ground

J ?
i : 
! i

i 1 3

l I

l :

i »

i



i

I

I

I
I

RESULTS
! |

Date

Expressed as MICROGRAMS PER U1rER - (NEW Calibrants) •
; ' ! j
Run 1 !

DCE
1.04-20 mi

TCA
15.1 min

cc
1£

iM

.6 min
TCE
19.1 min

PCE 
23.6 mi 1

I ! 5/7 CW1-5-7-U 20.0 1.2 4 J9 9.3 4.9
; { 
i ! CW1-5-7-T 7.6 0.0 0.2 0.0 o.h

I I : CW1-5-7-U-D ! 24.3 1.4 5.0 13.0 4.6
i 6/14 CW1-5-14-U-D 27.8 1.4 4.2 115 6.|S
! i ; CW1-5-14-U : 25^ 1.5 4.4 11.4 ! 5.8

■ I I CW1-5-14-T ! 30.3 0.1 0.6 0.0 ; 0.5
6/22 CW1-5-20-U-D 22.0 0.8 3.3 7.0 ! o.b

I II I CW1-5-20-U : 25.2 0.7 2.7 6.0 35
I CW1-5-20-T ; 22.3 0.0 0.2 0.0

! oE

[ 5/28 CW1-5-28-U 16.4 1.7 3.9 15.2 i 10.1
i ! : CW1-5-28-T-D 0.0 0.0 0.4 0.2 ! 0.0
!.J ' CW1-5-28-T 0.0 0.0 0.4 0.0 1 0.0
! 6/29 P2-5-28-G 0.0 0.4 1.2 4.1 ! 2JB
! ! P2-5-28-G-D 21.7 0.7 1.8 7.1 3.6

| IT P1-5-28-G 23.9 14.7 3.6 122.3 ! 30.0
" ! i

P1-5-28-G-D 15.3 125 2.8 103.9 22. |D
i i P1-5-28-G-D2 19.8 11.8 4.1 117.0 : 235
.k 1
it.

I :
, i

! 1

Notes:

U: Water sample not treated with granular activated carbon 

T: Water sample treated with granular activated carbon 

D: Duplicate sample 
G: Ground water sample (untreated)

CW1-5-28: Water sample collected from well CW-1 on May 28,1994 

P2-5-28: Water sample collected from well P-2 on May 28,1994



I

i i : ( ■ :
MAY|1994 - SAMPLE RUNS j

DATA Expressed as millions of counts
r ; ! r 1
! j '■ - ; 1

Date; Run 1 j

[dge

11.04-20 m

Jtca

15.1 min

CCI4

15.6 min

TCE

19.1 min

I
PCE I
23.6 min I

i 5n CW1-5-7-U ;4.9302 1.6797 24.079 4.2069 9.654p
. ! CW1-5-7-T 1.862 0 0.8353 0 0.18466

I ! GW1-5-7-U-D 5.9658 1.9896 24.406 5.917 8.9499i 5/14 CW1-5-14-U-D 6.8378 2.0388 20.3653 5.098 13.00k

, f i. CW1-5-14-U 6.195571 2.0665 21.6552 5.1933 11.3586
i I : GW1-5-14-T 7.4497 0.2048 2.7405 0 0.9815
i 5/22 CW1 -5-20-U-D 15.4164 1.1184 16.022 3.192 I |

i i CW1-5-2Q-U 6.2006 0.92941 13.4239 2.7027 : 6531
■ 1 CW1f5-20-T 5.4938 0 0-9384 0 0.37878

5/28 CW1f5-28-U 4.0289 2.4575 19.267 6.9018 19.8459
i CW1-5-28-T-D 0 0 2.1344 0.1124

-r^f

; 1 • CW1-5-28-T 0 ^ 0 1.7968 0 —r

i 5/29 P2-5-28-G 0.62381 6.0661 1.8776 5.476
H P2-5-28-G-D I 5.332 0.92957 £.5961

3.2031 6.8716
-11 : P1-558-G ! 5.873 20.7337 17.436 55.52 59.02

! 1 P1-5-28-G-D 3.771 17.184 13.751 47.161 43520
! !

—■'"I 1
P1-5-28-G-D2 4.875 16.684 20.059 53.113 45.66k

1 ! ~1—

Notes:

U: Water sample not treated with granular activated carbon 

T: Water sample treated with granular activated carbon 

0: Duplicate sample 

G: Ground water sample (untreated)

CW1-5-28: Water sample collected from well CW-1 on May 28, 1994 

P2-5-28: Water sample collected from well P-2 on May 28,1994



I

f r- . ;

CALIBRATION STANDARDS COUNTS AND DIVISOR AVERAGE

Netoj4/23

4/30 
! 5/4 

5/7 
; 5/14
i 5/22

NEW
V !

! S
! i
i !

DCE
1.04-20 mi

TCA
15.1 min

CCI4
15.6 min

TCE
19.1 min

PCE 
23.6 m n

CAL-50-100N 3205654 37278245 1.6E+08 16705013 69479768
CAL-50-100ND 3596707 42532471 1.84E+08 27068605 1.05E+08
CAL-50-100 6865758 36555404 1.56E+08 17010926 80722547
0AL-50-100-R 5529679 69961495 2.48E+08 23642503 1.12E+08
CAL-50-100 24495939 68011367 Z46E+08 21621767 86734699
CAL-50-100-R 6407690 74690649 s 24835710 1.01E+l08

CAL-50-100 4948931 69624511 2.4E+08 20715625 93916965

■ •I
t

DIVISORS 12297125 70572006 2.45E+08 22703901 983503I38

Divisors determined from average of FOUR runs (5/4 through 5/22).

Except for DCE
! I

t :
tI .

average of 4/30 through 5/7 used.

j
i
i

i
i

:i


