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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 strlppmg 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 Wthh 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

"EPA conducted a pre-design 1nvest1gat10n of the subsite in 1994.) During the
investigation, EPA observed a dramatic decline in the levels of CCl, 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

Results of the pre-design investigation indicated that the highest levels of CCl, are
now in the vicinity of CW-5, a monltormg well located approximately 1900 feet
downgradient of the source area. CW-5 is positioned to capture the majority of
contamination flowing downgradlent from the source area and will capture any water that
exceeds the 31 ug/l 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 CCl, will diminish within a short period of time and for the majority of time

! The results of this study are published in the Draft Pre- -Design Investlgatlon
Report for Well #3 Ground Water Interim Action, June 1994.

2 Ground water levels at CW—l have risen 5.74 feet from September 1992 to April
1994.
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that CW-5 is pumping, the levels of CCl, will be below 10 ug/l.

- 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
#1.2 This is based on the fact that GAC has very limited adsorption capac1ty when used
to treat low levels of contamination. The adsorption capacity of GAC is only 0.24
micrograms of CCl, per gram of GAC when water is contaminated with 10 ug/l of CCl,.

. 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 removmg the CCl, 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
Regulatlons - 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.

Implementability: 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 commerncement 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 Potentlally Responsible
Parties and other interested parties who obtained copies of the ROD from EPA. The

- EPA will publish a notice regarding avallablllty of this ESD in the Hastings Tr1bun
This document will also be included in the Administrative Record.

DECILARATION

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

Y

E;/j - | | \uu/mu bl 22N

/ Dennis Grams, P.E.
. Regional Administrator

Date {
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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 addfessing data gaps with regard to the extent of the 31 microgram per liter
(ug/1) carbon tetrachloride (CCI,,) 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 CCl4 distribution through in situ ground water samples. The presence
of the silt/clay lens was also determmed 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 Cdl,,

e  to determine the of influent concentration of CCl; as a function of time, and
to observe the concentration trends of other compounds - (notably
~ trichloroethylene [TCE]}, 1,1,1-trichloroethane [TCA], and tetrachloroethylene

- [PCE])) as a function of time; and

3780\2752\133F0010.PW DRAFT  [Rev 0, 08/00/84)



e  to understand the long term effects of pumpmg 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 mvestxgatlon findings are presented in
Section 4.

20 INVESTIGATION BOREHOLE PROGRAM

Four investigatory boreholes were drilled at the locations shown in Figure 1 to profile CCl,
- contamination and extent of the silt/clay layer. Boreholes were drilled between April 9,
1994 and April 22, 1994 according to procedures descnbed in the Sampling and Analy51s
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 Ssamples were
collected to determine lateral and vertical extent of CCl, contamination. In addition to the
sampling spemﬁed 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 CCl, contamination at or above
the interim action clean-up goal of 31 ug/l. 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 h1gher contaminant concentrations were anticipated to be found. When CCl,
concentrations were found to be below the 31 ug/l interim action target concentration at
these locations, plans to drill two other boreholes, RDB-2 and RDB-4, were dropped. These
two boreholes were 10¢a_téd in areas where concentrations were anticipated to be lower than
~ at the locations wheré boreholes had already been drilled. A new borehole location,
RDB-6, was added where data collected during the subsite remedial mvestlgatlon (RI, MK,
1992) suggested CCl, concentrations in excess of 100 ug/l 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- (P1 and P2) were dnlled ,
in the vicinity of CW-1 in conjunction with the pumping test on that well. Sample results
. from the observation well boreholes are mcorporated in the followmg discussions of the
borehole mvestxgatory 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 rations Summ

Conventional hollow stem auger methods were used to drill the investigatory bormgs and
observation well boreholes. J&R Dirilling, 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 col_lected‘ witha HydroPunch® Isampler. The HydroPunch® and
associated sampling tubir‘lg 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 conng tools, a standard 2-inch
(1.5-inch LD.) by 24-inch spht-spoon a 3-inch (2.5-inch I.D.) by 18-inch California Modified
- split-barrel sampler, and a 3.5-inch (3-inch L.D.) by 5-foot split-barrel CME sampler The
CME sampler perm1tted 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.
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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

hthology The cuttings collected in Ziploc® bags were described. MK persorinel logged all

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

all samples. Borehole logs are presented in Appendlx A. The descriptions are compared
to descnptlons from previous subsite mvestlgatlons 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.

22 In Situ Soil Sample R

~ The soil (aquer core) sampling was duected at determining the presence of the sﬂt/clay'

lens, aquer 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:

e  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 quantltles of VOCGs including CCl,, 1,1,1-TCA, TCE, and
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PCE. Aninterference with 1,1- dlchloroethylene (1, 1-DCE) prevented reliable detection and
quantification of this compound for the on site analy51s On site results for this compound

are not suminarized 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 expenmental 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 .ini 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- (Append1x A). Appendix C contains the results of the physical and chem1cal
tests on soil and water samples.

23 In_Situ Ground Water Samplg Results

- The in situ ground water sampling was directed at determining the 31 ug/l spatial limits of
CCl, contamination exceeding 31 pg/l 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: |

o  Region VI EPA standard operating procedures for low detection limit VOC
water sample analysis

e  GC on water sample headspace at MK’s Hastmgs 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‘presénted 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 CCl, 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 ug/l at observation well P-2). Only one additional compound,
chloroform at 1 'ug/l 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 sigpiﬁcantly different than EPA data. Preliminary results for the
Hastings on site GC were 40 to 50 times higher for VOC concentrations thanuappear 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 CCl, concentrations exceeding 31 ug/l 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
followmg sections. Test results are summarized in Sections 4.3 and 4.4. Appendlx B
presents a detailed description and analysis of the 3-day pumping test.
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31  Preparation of CW-1

- CW-1 was redeveloped prior to pump installation for aquifer tests and the treatablhty study.
The well was redeveloped through a combination of surging, bailing, and pumping. Surging
_ conccntra’_ced 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 COIldlthIl 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
p1pe joint. Threaded PVC couplers Jomed 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 ervation Well Con tion

- 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.
Annulai' materials include a 16-30 sand pack, bentonite pellet seal, and bentonite slurry
grout. The surface co'mpleti‘on 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.

33 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 th_e 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 h’ds, 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 greate'r than 30 psi throngh 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—l, P-1 and P-2.

- The results from the aquifer hydrauhc analysis are dlscussed 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:

. CCl, concentration vs time was relatively stable at 4 to 5 ug/l; 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 ﬁndmgs of water level measurements
“collected during the 39-day test.
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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 interpretéd 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 CCl, contamination in the investigation area. All in situ

‘ground water samples indicated CCl, concentrations less than 31 ug/l, 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/Clay L

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 dlsperse vertlcally through the aquifer. This concept
of vertical dispersion of CCl, 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.

42  Carbon Tetrachloride Distribution in Ground Water

CCl, at concentrations less than 31 pg/1is widespread throughout the study area. In many
cases, in situ samples revealed CCl, concentrations below the Maximum Contaminant Level
(MCL) of 5 ug/l. 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 R1, 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 CCl, in several mvestlgatlon area monitoring wells, wh1ch adds
perspective on processes that might have occurred over the last 18 months

Figure 3 presents the concentration of CCl, 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 CCl, concentration reaghed
1400 ug/l. 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 CCl, concentrations between the
ground water and soil vapor; and

o  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 CCl, concentrations near the
source area is unknown. Concentrations of CCl, outside the source area have shown
variable trends in shallow and intermediate depth sammesl Shallow samples in well M-3
and intermediate depth samples in well MW-23 have shown stable or increasing trends in
CCl, concentration (Figures 4 and 5). M-3 and MW-23 are downgradient 4,610 and 5,540
feet, respectively, from the source area. CCl, concentration in CW-5 has shown a decrease
since Septembef, 1992 to April, 1994 from 21 ug/1 to 14 ug/1 (Figure 6). CCl, concentration
remained at 21 pg/l 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-gradlent Its screen is presently 14 to 43 feet below the water table. Since September,
1992 to April, 1994 Ccdl, concentration in CW-4 has shown a change from 3 to 4 ug/l
(Flgure 7). This well is located 1,150 feet down and side-gradient to CW-1. Its screen is
presenfly 8 to 27 feet below the water table.

April 1994 CW-series momtonng well sample results are presented for companson 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 pg/l 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 pg/l, on site sample) of CCl, at 144 feet(20 feet below water) in RDB-5. In the area
investigated and within this narrow zone of contamination, CCl, 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 CCl,.

Consistent with the conclusions of the RI, the vertical distribution of CCl, 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-S and CW-5 is found
downgradient of the silt/clay layer.

CCl, contamination in the ground water from 5 to 10 feet below the water table ranges from
. 2to 15 ug/1 (EPA results) in in situ grouridwatet samples. The highest concentrations were
found at the source area (14 ug/l at P-2), and at the furthest down-gradient borehole
location (15 pg/l, RDB-5). The other shallow in situ sample results are close to or below
the MCL for CCl, of 5 ug/l.

4.3 3-Day Pumping Test

The éverage discharge for the test was 596 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 aﬁproximately 8000 gpd/ft. Based
- on a l4-foot saturated thlckness this transm1551v1ty represents an average hydraulic
conductivity of 0.03 cm/sec. Unconfined specific yield of the aquifer was indicated to be
apprommately 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, énd 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-llpum'ping test of the effective
‘local hydraulic isolation its upper 14 feet, a pump and treat remedy can be applied
- effectively in thc upper po'rtion"of- this aéuifer, with a minimal flow rate capable of exerting
' a sizeable radius of influence in the CCl, zone above the silt/ clay layer.

44  39-Day Pumping Test

As of June 1, 1994, the system discharged at an é,verage 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 10° liters). :

4.4.1 Chemistry Results

Figure 8 indicates the CCl, concentration as a function of time after the pump was turned
on. Samples were taken approximately once per week directly from the discharge pipe,
pridr to carbon treatment, and were analyzed at MK’s Hastings office’ using a gas
chromatograph. Figure 8 indicates that the CCl, concentration is approximately 5 ug/l, arid
is constant with time. For the_pumping period, the pro‘dﬁct of the total discharge volume
and the average concentration results in an estimate of 7.4 grams of CCl, removed from the
ground water. Continued operaﬁon would result in approﬁmately 5.7 grams per month CCl,
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 ug/l from 34-foot distant observation well P-2,
and the result of 22 ug/l from the EPA analyzed sarhple collected during the third day of
‘the 3-day test. These results may be indicative of varying concentration pockets or shugs
moving through the ground water.’
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4.4.2 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-1 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__;_d'ay 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
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.

Aquifer (Borehole Soil) Sample Concentrations

|

||

: Compound Concentrations in g/l (On Site Lab)(®), pg/kg (EPA Lab)
Boring Sample Depth Sample .
Location/Date (Feet Below Ground) Lab Identification CCl, ___TCE _PCE 1L,1,1-TCA
P2 1235- 125 On Site CORE-124 18 1.4 14 0.0
4/7/94 EPA 4-CS4MJ-060 10U 10U 10U 10U
_ EPA 4-CS4MJ-160 9u 9 U ou
P-1 127.8 - 129.0 On Site P-1-128S 03 19 - 0.1 00
4/8/94 EPA 4-CSAMJ-043 6U 6U 6u 6U
EPA 4-CSaMJ-143 6U 6U ) 6u
P-1 136.9 - 137.1 On Site P-1-137.35 13 00 0.4 0.0
4/8/94 - EPA 4-CSAMJI044 ‘8U 8u 8u 8u
EPA 4-CS4MJ-144 ou 9uU 9u 9y
RDB-1 130.3 - 131.6 On Site RDB-1-131§ 0.1 0.0 0.3 0.0
4/10/94 EPA ' 4-CSAMJ-045 11U 11U 11U 11U
EPA 4-CS4MJ-145 7U_ 7U 7U 7U
RDB-1 140.3- 1453 On Site RDB-1-143S 0.0 0.3 00 0.0
4/10/94 EPA 4.CSAMI046 7U 7U 7U 7u
EPA 4-CSAM.-146 6U 6U 6U U
RDB-3 124.8 - 1259 " On Site RDB-3-125S 00 0.0 0.2 00
4/12/94 On Site RDB-3-1255-D 0.1 0.0 00 00
EPA 4-CS4MJ-047 6U sU 6U 6u
" EPA 4-CSAMJ-147 7u 7y 7u 7 I
RDB-3 139.0 - 144.0 On Site RDB-3-1428 127 0.0 22 0.0 |
4/12/94 On Site 'RDB-3-1425-D 2s 0.2 1.0 0.0
EPA 4-CSaMJ-048 6U 6U 6U 6U
EPA 4-CSAMJ-148 8u 8u 8u 8u
RDB-5 128.7 - 133.8 On Site RDB-5-131S 40 00 00 00
. 4/19/94 EPA 4-CSAMI-049- 6U 6U 6U 6U
EPA 4-CSAMJ:149 7U 7U 7U 7U
RDB-§ 135.0 - 140.0 On Site RDB-6-138S at 0.0 0.4 00
4/19/94 EPA 4-CSAMJ-050 v v 7u 7U
EPA 4-CS4AMJ-150 7U 7U 7U 7U
RDB-6 128.9 - 130.4 On Site RDB-6-129S 26 58 46 0.9
4/22/94 EPA 4-CS4MJ-051 6U 6u 6U 6u
EPA 4-CSaMJ-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)

3780\2752\ 133F0010.PW

DRAFT {Rev 0, 08/09/84]




‘ \ .TA‘

In-Situ Ground Water Sample Concentrations

Selected Compound Concentrations in pg/1 ||
Boring Sample Depth Sample .
Location/Date (Feet Below Ground) Lab Identification CCl, TCE PCE 1,1,1.TCA
P2 125 - 126.5 On Site . P-2-1265 17 177 77 1.9
4/7/94 On Site: P-2-126.5-D 20.0 26.3 139 28
- EPA . 4-CSAML001 18 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-CSAMJ-008’ 2 1U W 1
RBD-1 145.1 - 146.6 On Ste RDB-1-148 0.0 0.0 02 00
4/10/94 EPA 4-CSAMJ-009 v 1U 1U 1
RDB-1 163.2 - 164.7 On Site RDB-1-164 00 0.0 02 0.0
4/10/94 , - EPA 4-CSAMJ-011 1 1 1 1
RDB-3: 120.4 - 130.9- On Site- RDB-3-132 3.0 00 0.1 0.0
_4/12/94 On Site RDB-3-132-D 25 0.0 0.1 0.0
EPA 4-CSAMI-012 3 1 U R
EPA 4-CSAMJ-012-D 3 1 R 1U
RDB-3 * 144.6 - 146.1 . On Site RDB-3-145 76 0.1 31 0.0
4/12/94 . . On Site RDB-3-145-D 75 02 49 0.0
“EPA 4-CSAMJ-013 8 1U 2 1
RDB-3 162.5 - 164.0 On Site RDB-3-164 - 00 00 03 00
4/12/94 EPA 4-CSAML015 1U 1U 1U 1

RDBS 1285 - 130.0 On Site RDB-5-129 93 00 07 00
4/19/94 On Site RDB-5-129-D 102 00 03 00

EPA 4-CSAMJ-016 15 U 1U 1U f

RDB-5 143.4 - 144.9 On Ste RDB-5-144 0.4 00 0.0 0.0
4/19/94 » EPA 4-CS4MJ-019 1 1U 1U 1
RDB-5 1547 - 156.2 On Site RDB-5-156 00 0.0 0.0 0.0
4/19/94 EPA 4-CSAMJ-020 1U v W 1
'RDB-6 1347 - 136.2 On Site RDB-6-135 49 28 3.0 0.2
4/22/93 On Site RDB6-135-D 49 26 42 0.0
EPA 4-CSAMJ-052 ) 2 2 1
Off Site RDB-6-135 5.6 s5U suU 5U

Additional compounds detected in EPA analysis at P-2 (4-CS4MJ-001) include Chloroform at 1 pg/l and 1,1-DCE at 2 gg/1

U: Actual value of sample is less than the measurement detection limit (reported value)
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Starting Date
23-Apr-94

Date

23-Apr-94
23-Apr-94
24-Apr-94
26-Apr-94
28-Apr-94
30-Apr-94
03-May-94
: 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

Starting Time
02:14 PM
Time
Time
(minutes)
02:14 PM N/A
08:55 PM 401
05:02 PM 1608 -
04:18 PM 4444
06:26 PM 7452
01:30 PM 10036
08:45 PM 14791
06:40 PM 17546
08:30 PM 20536
08:45 PM 24871
06:40 PM 27626
04:22 PM 30368
07:22PM 34868
09:11 PM .
09:09 PM 36415
07:45 AM 38491
10:58 AM - 38684
03:28 PM 41834
09:55 PM 45101
10:54 AM 47320
11:32 AM 50238
11:09 AM 54535
02:18 PM 63364
02:18 PM
Total Pumped =

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

Table 3

Static Water Levels
CW-1 P-1 P-2
121.87 12183 122.71

Elapsed Elapsed Meter  Avg. Flow Water Level Readings

Time

(days)
N/A

028

112
3.09

"5.18
697

1027
12.18
14.26
17.27
19.18
21.09
24.21
0.00
25.29
26.73
26.86
29.05
31.32
32.86
34.89
37.87.
44,00

Reading

(gallons)
89925
93030
102450

124617
148200
168470

206020

227970

251850

286380

308333
330114
348246

348250
353483
353610
378670
404790
422631
445955
480517
481880

Rate for CwW-1
Time Increment
(gpm) ()
Initial
7.74 124.25
7.80 124.35
7.82 127.70
7.84 124.74
7.84 124.66
7.90. 124.57
7.97 124.51
7.99 124.57
7.97 124,55
797 . 12444
7.94 124.59
N/A  Pump off
121.89
Restart
N/A Pump off
Restart
7.96 124.51
8.00 124.59
8.04 124.71
7.99 -124.58
8.04 124.76
N/A Pump off
121.78

Final Static Readings:
391,955 gallons
1.48E+06 liters

P-1

{t

122.30
122.41
122.63
122.67
122.64
122.55
122.48
122.53
122.50
122.48
122.51

P2

)

123.03
123.06
123.41
124.42
123.33
. 123.22
123.10
123.18
123.17,
“123.10
123.18

)

2.38
248
5.83
2.87
279
270
264
270
268
257

272

0.47
0.58
080
0.84
0.81
0.72
0.65
0.70
067,
0.65
0.68

p-2

0.32
035
0.70
1.7
0.62
0.51
0.39
047
0.46
0.39
047

37.96 hours pumped after prior reading

121.82

122.84

0.02

-0.01

013

10.96 hours pumped after prior reading

122.50
122.54
122.62
122.56
122.69

2.85
121.73

123.15 2.64 0.67 0.44
123.21 272 0.71 0.50
123.31 284 0.79 0.60
123.20 2.71 0.73 0.49
123.35 2.89 0.86 0.64

hours pumped after prior reading
-0.09 -0.10 -0.08

122.65
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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

o  Well Completion Diagrams

Observation Well P-1
Observation Well P-2
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. BOREHOLE LOGS
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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

o 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 the 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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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-1 shows the cell layout. . Table B-1 summarizes distances of observation wells from
pumping well CW-1. Commencing April 8, 1994, these w_ells 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 Mgnitgring

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 t_est 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).

'F(_)r the test itself, 10-psi pr_esSure transducers were installed in wells P-1 and P-2 and
connected to an IrrSitu, 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 mmutes) through the end of both the pumpmg period (t = 4320 mmutes) and
the recovery period (t = 5300 minutes).

12 ions to Dr wn Dat
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 réadings 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 = -980to 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.

12.2  Corrections for Transducer Drift

Companson of intermittent continued water level indicator readmgs 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
were hkely to be responsible.  The apparent water level deviations versus time are plotted .
in Flgure B-6. Apparent discrepancies between water level indicator and transducer values
in the final set of readmgs at t = 5300 minutes were 0.217 foot in well P-1 and 0.348 foot
in well P-2,

123 Implementation of Corrections to Water Level Data

Correction factors for both envu'omnental 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
equatidns representing the line ',se‘gme'nts 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-l-pumpin_g 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

D;awdowns, listed in Table B-1, reache_d 0.575 foot in well P-1, 0.375 foot in P-2, and 0.09
foot in CW-2, Distance-d‘rawdown analysis, Figure B-9, indicates, at r = 457 feet, CW-3R
lay outside of the radius of influence, r, = 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. AQTESOLYV, version 1.1R4, 1991. AQTESOLYV 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 d_rawdown‘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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: ‘ . e  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 transmissivit)f reflective only of the zone that was effectively pumped.

. "The distancé-drawdowxi relationship within 295 feet of the pumping well did not
indicate deviation from a single strmght line (Figure B- 9) If the clay was absent or
ineffective as a ﬂow-restnctmg 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,
o be magnified relative to the more distant wells because of its position relative to
the screen of the pumping well. HdW’ever, the distance-drawdown graph does not
show P-1 to deflect to greater drawdown relative to the stra1ght line passed through
more distant wells P-2 and CW-2. Furthermore, the transmissivity derived from
dxstance-drawdown analysis is conmstent with that obtained from time-drawdown
analysxs 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/tf = 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

P-1 (Figures B-10 - B12): Theis curve analysis reflected an excellent fit of the cortected
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 aqﬁifer 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 deléyed yield effect,
indicates a storativity of 0.0024 and a trénsmissivity 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 not 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
theofetically 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 8 parameter. 8 is defined as:

8 = (K,/K)(F*/b%),
where

K./K; = 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 8 = 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.

CW-1 (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

CWw-1

0 - 1.995

P-1 12.2 SW 0.575

P-2 34.25 SW 0.375

CW-2 1876 0.090
CW-3R E 0

457.2




TABLE B-2

A uifer Parameters as Obtalned From Observation Well Data

CWw-1 Pumping Test

P-1 122 ‘Thels 8300 | o771 | 0027 | oos4 0046 | 6940 | 0645 | 0023 | 0045 ||
SL 8265 | 0767 | 0.027 0.054 0.038 '
P2 a3 _ Thes | 15090 | 140 | 0050 | o098 | 0oo2s | 16670 | 155 | ooss | o.108
sL 15380 | 143 .| 0051 | o.100 | 0.0024
‘Neuman | 9380 | o673 | o003t | oos1 | 000z | o020
CW-1 -  Theis ‘ 13270 | 123 | 0044 | o0.088
P-1, P2, CW-2 - oD 7750 | 0720 | 0026 | 0.050 0.078 \

— ~ |

“Theis® = Theis Approximation for Unconfined Aquifer, Kruseman, G.P. and NA. DoRdder; 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 Approximatlon for Unconfined Aquifer, Kruseman and DeRidder, 1979 (as above), and Cooper, H.H. and C.E.Jacob, 1948, A Generalized Graphical Mothod for
Evaluating Formation Constants and Summarizing Well Field 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,

. . !
*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 ylelded B = .(K,/K)(r’/b%) = 0.06, indicating K,/K, = 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 21 420

50 1090 ‘ 5 8 = 600

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 80 6.00
122 1510 22 130 5.91
141 1620 19 . 110 5.79
163 1750 22 - 130 5.91
182 ) 1860 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 59 350 593"
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: Disch‘arge Versus Time, Pumping Well CW-1, CW-1 Pumping Test

~ SUMS

Time

‘ ~ (minutes) -

3946
4183
4287
4320

Cumulative Incremental Incremental Incremental

~ Discharge

(gallons)
24280
25720
26350
26540

Time
(minutes)
449

237

104

33

4320

Discharge
(gallons)
2710
1440

630

190

25736

Discharge
(gpm)
6.04

6.08

- 6.06
5.76

5.96



TABLE B-4

Test Cell Well Specifications
- CW-1 Pumping Test ’

Distance, pumping to obs. well, feet 0 12.2 - 34.25 187.6 457.2
Initial water level, feet be’lbw TOC 121.915 121.79 122,76 121.30 ’124.11

f| Datum (ground surface) elevation, feet 1935.0 no survey . | no survey .1935.5 1936.65 :

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

| 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 - 1355 134.5
Stickup, feet 2.4 2 2 1.99 197
Depth to water table, feet 119.515 119.79 120.76 119.31 12214

u 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 1 7.5 7.5 - 10 14

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

| siot size, inches 001 | o002 0.02 0.02 0.025 "
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Drawdown Normalized to Well CW 3R
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Transducer Drif’r,' in feet
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Figure B-10 Thels Solution ' ‘ ‘

Observation Well P—1, Pumping Phase
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Figure B-11 Straight-Llne Solution

Observatlon Well P—-1, Pumping Phase
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Figure B-12 Theis Solution

Observatlon Well P—1, Recovery Phase
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Figure B-13 Theis Solution

_Observatlon Well P-2, Pumpmg Fhase
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Figure B-14 Straight-Line Solution -

Observation Well P-2, Pumping Phase
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Flgure B-15 Neuman Solution

Observation Well P-2, Pumping Phase
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‘ ” Figure B-16 Theis Solution ‘ »
Observation Well P-2, Recovery Phase
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Figure B-17 Theis Solution

ng Well CW-1, Recovery Phase
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Historical W.L.’s from Probe, CW-1 Pumping Test |

.T ime Observed Observed Observed Observed Observed
(minutes) W.L:CW-1  W.L.:P-1 ‘WL:P2  WL:CW-2 W.L:CW-3R
(feet)y . (feet) (feet) (feet) ~  (feet)

-4100 121.990 121.410 124.200

-3335 122.070 ‘ 121.440 124.250

-3275 122.940 ' |

-3050 121.950 122.830  121.380 124.190

-2840 121.920 | 121.310 124.110

-2400 - 122.000 121.870 122.880 = 121.440 124.240

-1880 = 122.060 121.920 122.940 = 121.500 124.310

-1570 122.000 121.890 122.860 121.410 124.240

-1305 . -121.930 121.850 122.800 121.350 124.170

-1175 - 121.870 122.860 - -

- -980 122.080 122.000 122.970 121.480 124.290
50 121.895 121.790 122.760 121.300 124.110
13 - 123.240 121.880 -

30 123.300 121.935 122.860

40 123.320 121.970

60 123.350 121.980 122.880

78 123.380 1 121.270

. 182 = 123.460 122.080 122.910 121.275 124.050

324 123.530 122.140 122.930 121.280 124.040
614 123.590 122170 122.970 1121.290 124.045
1121 123.680 122,220 123.010 121.330 124.080
1388 123.770 122.290 123.080 121.380 - 124.130
1575 123.800 122.320 123110  121.400 124.145
1735 = 123.825 122335  123.125 121.425 124.165
1923 123.830 122.340 - 123.120 121.420 124.170

2258 123.775 122.275 123.060 121.340 124.080

2662 123.725 122,220 122990 © 121265  123.990

2852 123.735 122,235 1123.010 121.290 124.025

2990 123.745 122.250 123.025 121.315 124.045

3181 123.780 . 122270 123.070 121.355 124.085

3497 123.810 122.300 123.080  121.355 124.085

3946 123.780 = 122.265 123.040 121.305 124.025

14183 123.725 122200  122.970 121225  123.945

4287 123.695 122,175 122.950 121.215 123.940

4390  122.025 121.930 122.815 121.280 124.005

4589 122.105 121.985 122.940 121.440 124.180

4655 122160 122060 123.015 121.530 124.270

4879 . 122175 122.065 -~ 123.010 121.530 124.270

.- 5300 122.180 122.060 123.020 121555 - 124.340



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

Time
(minutes)

-4100
-3335
-3275
-3050
-2840
-2400
-1880

CW-3R Dev. Env. Corrd.  Env.Comd. Env.Corrd. Env. Corrd.
Drawdown:

(feet)

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

-0.09
-0.14

-0.08
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

- fromt=-50 = Drawdown:

CW-1 (ft)
-0.005
-0.035

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

P-1 (ft)

005

0.07
0.03

-0.03

-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
-0.5635
--0.56
-0.575
-0.555
-0.245
-0.125
-0.11
-0.115

-0.04

Drawdown:

P-2 (ft)

- 0.01

0.01

- 0.02

0.03
0.02

 0.03

-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

Drawdown:
CW-2 (ft) .
-0.02
0

0]

-0.01
-0.01

0.02
0.01

-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




’ 5300

Historical W.L.'s from Probe, continued: Correction Factors, 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

CW-3RDev. Transducer Transducer Net
from t=0 min. Deviation:

(feet)

!

10.09

P-1 (ft)

0.14 »

-0.08
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

- 0.011

-0.16 -

-0.23

0.02
0.03
0.047
0.046
0.055
0.069
0.089
0.085
0.088
0.098
0.131
0.147
0.158
0.164
0.147
0.173
0.188
0.2
0.217

Deviation:

P-2 (ft)

0.031
0.043

-~ 0.06

0.083
0.092
0.103
0.121
0.133
0.144

0.159

0.188
0.214

0.24
0.254

0.266

0.26
0.303

0.318.
0.326

Correction;

P-1 (ft)

- 0.076

0.05
0.01
0.012
-0.009
-0.005
0.099
0.209

0.17

0.153
0.123
0.156
0.232

-0.323

0.348 -

0.334

0.252

0.103
0.028
0.04
-0.013

Net

Correction:

P-2 (ft)

10.096

- 0.073

0.04
0.048
0.037
0.043
0.151
0.253
0.229
0.224
0.213
0.239
0.325
0.419
0.436
0.365
0.233
0.158
0.166
0.118



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

‘ Time Water Environmental Corrected Corrected
(minutes) Level = Correction WaterLevel . Drawdown
' (feet) (feet) (feet) (feet)
0 121915 . 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
25 123.05 10.0008 123.051 1.136
3 123.07 - 0.0010 123.071 - 1.156
3.5 - 123.1 0.0012 123.101 1.186

4 12312 0.0013 123.121 1206
45 123.12 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 12319 0.0026 123.193 1.278
9 123.21 0.0030 123.213 1.298
10 123.21 0.0033. 123.213 1.298
1 123.23 0.0036 . 123234 = 1.319
12 123.24 0.0040 123.244 1.329
‘ 13 12324 0.0043 123.244 1.329
14 . 12324 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 12329 0.0082 123.298 1.383
30 123.3 - 0.0099 123.310 1.395
35 123.31 . 00115 = 123.322 1.407
40 - 123.32 00132  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 1234  °  0.0330 123.433 1.518
122 - 12341 0.0402 123.450 1.535

‘ 14 123.43 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 12353 - 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 12377 - -0.0200 123.750 1.835
1426 .123.76 -0.0230 123.737 1.822
1575 =~ 1238 -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 - 1.832




\

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

05 122.710 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 v

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 0114 0.224.

60 122.025 0.111 0.221

70 122.025 0.105 - 0.215

80 - 122.030 0.096 0.211

90 - 122030 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 10.000 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 10.025 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 - -0.280



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 © 122750 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 121790 -~ 122.756 0.0000° 0.0000
0.058 121.786 122.756 0.0000 0.0000
10.067 121.790  122.756 0.0000 0.0000
0.075 121.783 122756 - 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 h
0.125 121.783 122753 0.0000 0.0000
0.133 121.786 122,753 0.0000 0.0000
‘ 1 0.142 121.786 122.753 0.0000 0.0000
- 0.150 121.783 122756 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 122753 = 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 122753 0.0000 0.0000
10.225 121.786 122,753 0.0000 0.0000
0.233 121.786 122,753 0.0000 . 0.0000
0.242 121.786 - 122.756 0.0000 0.0000
10250 121786 122756 10.0000 ~ 0.0000
10.258 121.786 122.753 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 10.0000 ~0.0000
0.300  121.786 122.756 0.0000  0.0000

0308 121786 122756  0.0000 0.0000
‘ 0317 121786 122756  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
0417 . 121.790 122.760 0.0001 0.0001
0433 . 121.786 122.760 = 0.0001 0.0001
1 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
0517 ~ 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
0583 121.790 122.766 0.0001 0.0001
0.600 - 121.790 122.763 0.0001 0.0001
0.617 121.790 . 122,763 10.0001 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
10.700 121.790 = 122.766 0.0001 . 0.0001
0717  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 122763 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 122769 = 0.0001 0.0002
0.983 . 121.790 122763 ~  0.0001 0.0002
1.000 121.793 122.769 0.0001 0.0002
1200 - 121.793 122772 = 0.0001 0.0002
-1.400 121,796 122775 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
3000  121.812 122.803 10.0004 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 122810  0.0004 ~  0.0006
3.800 121.821 122813 - 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 122816  0.0005 0.0007
4.600 121.824 = 122819 0.0006 0.0007
4.800 121.824 122.819 0.0006 0.0008
5.000 121.834 = 122.822 0.0006 0.0008
5200  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
16.800 121.846 122.835 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

. 8200  121.859 122.841 0.0010 0.0013



ObseNed and Corrected Water Level Data, Pu

"ﬁme .

(minutes)

8.400
8.600

8.800

-~ 9.000

9.200

9.400

9.600

9.800
10.000
12.000
14.000
16.000

- 18.000
20.000
- 22.000
24.000
26.000
28.000
30.000
32.000
34.000
36.000
:38.000
40.000
42.000

44.000 - -

46.000
48.000
50.000
52.000
54.000
56.000
58.000

- 60.000
62.000
64.000
66.000
68.000
70.000

Observed
Water Level:
P-1 (ft)
121.862
- 121.862

121.862

121.862

121.868

121.868
- 121.868
121.872
121.868
121.887
121.903
121.913
121.925
121.929
121.938
121.947
121.947
121.951
121.957
121.960
121.963

121.970

- 121.973
121.976
121.976
121.979
121.982

121.989 -
121.989

. 121.992

- 121.995 -

122.004
121.998
 122.004
122.007
122.011
 122.014
122.017

122.017

Observed

Water Level!:

P-2 (ft)
122.841
122.844
122.844
122.847
122.847
122.847
122.847
122.847
122.847
122.857
122.860

122.860 -

122.863
122.869
122.873

7

-Corr

mping P

Net
ection:
P-1 (ft)
0.0010
0.0011
0.0011
0.0011
0.0011
0.0012

0.0012

0.0012

-0.0012

0.0015

- 0.0017

- 0.0027 .

122.873

122.873
122.873
122.876
122.876
122.866
122.873
122.879
122.876
122.882
122.885
122.885
122.888
122.895
122.895
122:888
122.888
122.891
122.891
122.895
122.891
~ 122.891
- 122.895
122.898

0.0020
0.0022
0.0025

0.0030

- 0.0032

0.0035
0.0037
0.0040
0.0042

0.0045

0.0047
0.0050
0.0052

-0.0054

0.0057
0.0059
0.0062

0.0064

0.0067
0.0069

0.0072
0.0074

0.0077
0.0079
0.0082
0.0084

~ 0.0087

~ Net
Correction:
‘ P-2 (ft)
0.0013
0.0013
0.0014
0.0014
0.0014

- 0.0015
0.0015
0.0015
0.0016
0.0019
0.0022
0.0025

0.0028

0.0031
0.0034
0.0038
0.0041
0.0044
0.0047
0.0050
0.0053
0.0056
0.0059
0.0063
0.0066
0.0069
0.0072
0.0075
0.0078
0.0081
0.0084
0.0088
0.0091

0.0094 -

0.0097
0.0100
0.0103
0.0106
0.0109

eriod, Wells P-1 & P-2, CW-1 Pumping Test




AY

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 122036 . 122.898 - 0.0109 0.0138
90.000 - 122,036 = 122.891 0.0111 0.0141
. 92.000 = 122.042. 122898 = 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 - 122109 122.929 0.0272 - 0.0344
240.000 122109 = 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 122131 - 122917 0.0446 : 0.0563
380.000 - 122.137 122,935 0.0470 0.0594
400.000 122.153 122951 0.0495 0.0625
~ 420.000 1 122.146 122945 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 @ 122162 = 122,942 0.0668 ©0.0844
560.000 122.162 122.945 0.0693 0.0876

‘ 580000 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
" (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

Observed
Water Level:
- P-1(f)

122.162
122.159
122.159

122,159
122,162
122,159

122.162

122.162

122.159

122.156

122.159

122.159
122.159.

122.165
122.169
- 122,178

122.178

122.181
122.191
122,197
122.203
122.200
122.225
122,254
122.260
122.273
122.289
122.308

122.285 -

122.273
122.238

122.184
122.153
122,134
122.140
122.146
122.159
122.169

122.188

Observed
Water Level:
P-2 (ft)
122.942
122.939
122.929
122.932
122.935
122.932
122.935
122.929
122.929
122,917
122.929
122.929
122.935
122.939
122.942

122.954

122.951
122.957
122.967
122.967

122.967
122,967

122.995
123.017
123.020
123.023
123.036
123.045
123.011
123.008
122.967
122.910
122.910
122.879
122.860
122.873
122:866
122.869
122,876

Net
Correction:
P-1 (ft)
0.0743
0.0757
0.0747
0.0736
0.0726
0.0716
0.0706
0.0695
0.0685
0.0675
0.0665
0.0654
0.0644
0.0634
0.0624

0.0613

0.0603
0.0593
0.0583
0.0572
0.0562
0.0501
-0.0322

0.0142

0.0110
.0.0087
-0.0070
-0.0068

0.0065

0.0437

0.0810

0.1159 -

0.1486
0.1812
0.2053

0.1807

0.1616

0.1451

0.1263

Net

Correction:

P-2 (ft)
0.0938
0.0957
0.0948
0.0939
0.0930
0.0921
0.0912
0.0903
0.0894

0.0885

0.0876
0.0867
0.0857
0.0848
- 0.0839
0.0830
0.0821
0.0812
0.0803
0.0794
0.0785
0.0730
0.0583

' 0.0435 .

0.0439
0.0463
0.0380
~ 0.0404
0.0549
0.0936
0.1323
0.1667
0.1970
0.2272
0.2507
0.2356
0.2265
0.2211
0.2142




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:
i 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 122835  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 1 22.023 122.697 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) - P2(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 122756  0.004 0.006
0.075 121.783 122756  -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 122756 0.000 - 0.006
0.258 121.786 = 122753 0.000 . 0.003
0.267 121.786 122.756 - 0.000 0.006
0.275 121.786 122756 - = 0.000 0.006
0.283 121,786 122756 = 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



{

L

- 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: ‘
. P1(ft) - P2(t) 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 2 122.756 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
0417  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 122763 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
- 0900 °  121.790 122.766 0.004 0.016
0917 - 121.793 122.766 - - 0.007 0.016
0.933 121.793 122772 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) P2(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 122785 - 0.016 0.035-
2.000 121.799 = 122.788 0.013 0.038
2.200 121.805 122.794 0.019 0.044
2400 - 121.802 122.794 0.016 0.044
2.600 121.808 122,797 0.022 0.047
2.800 121.818 122.800 0032  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 122814 = 0.035 0.064
'4.000 121.821 122.817 0.035 0.067
‘ 4200  121.822 122817 0.036 - 0.067
4.400 121.825 122.817 0.039 - 0.067
4.600 121.825 122820 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
5600 . 121.838 122830 .  0.052 0.080
5.800 121.838 122.830 0052 = . 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 1 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 .
7200 121.854 = 122.842 0.068 0.092
7.400  121.854 122842 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 122848 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
1 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
44000 - 121984 122.892 0.198 0142
46.000 121.988 122.892 0.202 0.142
' 48.000 121.995 122.896 0209 0.146
50.000 121.995 122.903 0.209 0.153
52.000 121.998 122903 0.212 0.153
54.000 122,002  122.896 0.216 0.146
- 56.000 122.011  122.897 0225 . 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
S 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 10239
340.000 122.182 122.988 0.396 0.238
360.000 122.176 122973 = 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 122224 123.026 0.438 0276
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 WatervLevelfDatav, 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) P2(ft) = P-1(ftF) P-2 (ft)
600.000  122.236 123.036 0.450 1 0.286
620.000 122.235 123.035 0.449 0.285
640.000 122.234 123.024 0.448 0.274
 660.000 122.233 '123.026 0.447 0.276
680.000 122,235 123.028 0.449 0.278
700.000 122.231 123.024 0.445 0.274
720.000 122.233 123.026 = 0.447 ~ 0.276
740.000 122232 123.019 0.446 0.269
760.000 122.228 123.018 0.442 ~ 0.268
780.000 - 122.223 123.005 0.437 . 0.255
800.000. 122,225 123.017 0.439 0.267
820.000 122.224 123.016 0.438 '0.266
840.000 122,223 123.021 0.437 0.271
'860.000 122228 = 123.024 0.442 0274
880.000 122.231 123.026 0.445 0.276
900.000 122.239 123.037 - 0.453 . 0.287
920.000 122,238 123.033 0.452 0.283
940.000 122.240 123.038" 0.454 - 0.288
960.000 122.249 123.047 0.463 0.297 o
980.000 122.254 123.046 0.468 - 0296
1000.000 122.259 123.045 0.473 0.295
1120.000 122250  123.040 0.464 0.290
1240.000 122.257 123.053 0.471 0.303
1360.000 122.268 123.060 | 0.482 0.310
1480.000 122271  123.064 0.485 - 0314
1600.000 122.282 123.069 0.496 0.319
1720.000 122.282 123.074 - 0.496 0.324
1840.000 122.301  123.085 0.515 - 0.335
1960.000 122.291 123.066 0.505 0.316
2080.000  122.317 . 123.102 0.531 0.352
- 2200.000 122.319 123.099 - 0.533 0.349
2320.000 122.304 123.077 0.518 0.327
2440.000 122.333  123.107 0547 = 0.357
2560.000 122.334 123.106 0.548  0.356
2680.000 122.339 123.111 0.553 ~ 0.361
2800.000 122.321 123.109 0.535 1 0.359
2920.000 122.308 123.093 0.522 - 0.343
3040.000 122.304 123.090 0.518 . 0.340

3160.000 122.295 123.090 0.509 - 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 122327  123.119 0.541 0.369
3400.000 122.327 . 123.113 0541 - 0.363
3520.000 = 122329 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 123134 . 0572 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
0017  122.014 122.694 0.308 - 0.414 0.536 . 0.358
0025 = 122017  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 - 0414 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 0414 - 0536 - 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 122690 . 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 0414 0.536 0.354
0.200 122.014 122.694 0308 0414 0.536 0.358
0.208 122.017 122.694 - 0.308 - 0414 0.539 0.358
0217 - 122,014 122.694 0.308 0.414 '0.536 0.358
0.225 122.017 122.694 0.308 | 0.414 - 0.5639 0.358
0.233 122.017 122.694 0.308 0414 =~ 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 0539 0358
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 0414 - 0.536 0.354




Observed & Correcfed Water Level Data, Recovery.‘Peri’od, Wells P-1 & P-2, CW-1 Pumping Test

. Time Observed Observed Net Net Corrected Corrected
o (min) Water Level Water Level Correction  Correction Drawdown Drawdown
o P1(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 0414 0536  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 122690 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
0517  122.014 122.687 0.308 0.414 0.536  0.351
0533 - 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 0308 = 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 122687 . 0307 . 0414 0.535 0.351
0.667 122.014 122687 =  0.307 0.414 0.535 0.351
0.683 122.014 122684 - 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 122684 -  0.307 0.414 0535 0.348
0.733 122.014 122.684 0.307 - 0414 0535 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 0535 0.348
0.783 122.014 122.684 0.307 0.414 0535 -  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 0307 0414 =~ 0532 0345
0.867 122,011 122681 ~  0.307 0414 0532 = - 0345
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 . 122681 = 0.307 0.414 0.532 .0.345
0.933 122.011 122,681 0.307 0.414 0.532 0.345

. 0.950 122011 122678 -  0.307 0.414 0532  0.342



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)
0.967 . 122.011 - 122,678 0.307 0.414 0.532 0.342
0983 = 122.011 122.678 0.307 0.414 0.532 0.342
1.000 122,011 - 122.678 0.307 0.414 0.532 0.342
1.200 122,011 122.672 0.307 0.414 - 0.532 0.336
1.400 122.007 122668 0.307. 0.414 0.528 0.332
1.600 122.004 122.665 0.307 0.413 . 0.525 0.328
1.800 122.001 122.662 . 0.307 0.413 0.522 0.325
2.000 122.001 122.659 0.306 0.413 0.521 0.322
2.200 121.998 122.653 0.306 0413 0518 0.316
2400 ' 121.995 122.650 0.306 - 0.413 0.515 0.313
2.600 121.995 = 122650 0.306 . 0.413 - 0515 0.313
2.800 121.992 122.646 . 0.306 0.413 0512 - 0.309
3.000 121 .989 122.643 0.306 ~ 0.412 0.509 0.305
3.200 121.985 122.640 0.305 0.412 0.504 0.302
3.400 121.982 122.640 - 0.305 0.412 0.501 0.302
3.600 121.982 122.637 0.305 0.412 0.501 0.299
3.800- 121.979 122.634 - 0.305 0.412 -0.498 0.296
4.000 - 121976 = = 122.634 0.305 0.412 - 0.495 0.296
4200  121.973 122.631 0.305 0.412 0.492 0.293
4.400 121.970 122628 0.304 0.411 0.488 - 0.289
4.600 121.970 122.624 . 0.304 0.411 0.488 0.285
4.800 121.966 122.624 . 0.304 0411 '0.484 0.285
- 5.000 121.963 122,621 0.304 . 0.411 0.481 0.282
5.200 121.960 122.621 0.304 0.411 0.478 0.282

5.400 121.960 122.618 | 0.304 0.411 0.478 0279

5.600 121.954 122615 : =~ 0.304 0.411 0472 . = 0276
% 5.800 121.954 122.615 0.303 0.410 - 0.471 - 0.275
6.000 121.954 122.615 0.303 0410 °  0.471 0.275
6.200 121.951 122.612 0.303 0.410 0.468 0.272
6.400 121.944 122.612 0.303 - 0.410 0.461 0.272
6.600 121.944 = 122,612 0.303 0.410 0.461 0.272
6.800 | 121.944 122.609 0.303 0.410 0.461 0.269
7.000 121.944 122.609 - 0.302 0.410 0.460 0.269
7.200 121.941 122.609 0.302 0.409 0.457 0.268
7.400 121.938 122,606  0.302 0.409 0.454 0.265
7.600 121.935 - 122.606 0.302 0.409 0.451 0.265
7800  121.935 122.606 0.302 0.409 0.451 - 0.265
8.000 121.932 122.602 0.302 0.409 - 0.448 0.261

8.200 121.929 122.602 0.301 0.409 0.444 0.261
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Observed & Corréctéd 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) P2(ft) . P-1(f) P-2(ft) - P-1(f) 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 . 0440 = 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 122596 ~  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 0.41 8 0.243
14.000 121.897 122.580 0.297 - 0.405 0.408 0.235
16.000 121.887 122.574 - 0.295 0403  0.39%6 0.227
18.000 121.878 122.571 - 0.294 0.402 0.386 0.223
_ 20.000 121.875 - 122568 0.292 0.400 0.381 - 0.218
22.000 -121.868 122.565 0.290 0399 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 0396 = 0354 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 0282 - 0392 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 0179
46.000 121.812 122.546 0.271 0.382 0297  0.178
48.000 121.808: 122.546 0.270 0.381 0.292 . 0.177
50.000 121.805 122546 0.268 ~ 0.379 0.287 0.175
52.000 121.802 122.546 0.266 10.378 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 0373 - 0272 ' 01472
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 = 122546 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 ObserVéd ‘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)
72.000 121.783 122.558 - 0.251 0.364 0.248 0.172
74.000 121.783 122.562 - 0.249 0.362 0.246 0.174
76.000 - 121.793 122.558 0.248 ~ 0.361 0.255 0.169
78.000 - 121.774 122.555 0.246 0.360 0.234 0.165
80.000 121.774 122558 0.245 0.358 0.233 0.166
82.000 121.777 122.558 0.243 0.357 0.234 0.165
84.000 . 121.774 122555 0.242 0.356 0.230 0.161
86.000 = 121.774 122.558 0.240 0.354 0.228 0.162
88.000 121.774. 122558 - 0239 . 0353 ' 0.227 ~ 0.161
90.000 121.774 122.558 0.237 0.352 0225 0.160
92.000 121.771 122.558 0.236 0.350 0.221 0.158
94.000 121.771 122.565 0.234 0.349 0.219 0.164
96.000 121.771 122.568 0.233 0.348 0.218 0.166
98.000 121.774 122568 ~ .0.231 0346 = 0219 0.164
100.000 121.777 122,577 0.230 0.345 0.221 0.172 -
120.000 121.767 122.568 0.215 0.332 0.196 0.150
140.000 121.767 122.580 0.200 0319 - 0.181 0.149
160.000 121.771 122.593 0.185 0305 . 0.170 0.148
1180.000 121.786 122.606 0.170 0292  0.170 0.148
200.000 121.780°  122.599 0.1565 0.279 0.149 0.128
220.000 121.780 122.602 0.140 0.266 0.134 0.118
240.000 121.786 122.609 0.125 0252  0.125 0.111
260.000 121.802 122.634 0110  0.239 0.126 0.123
280.000 121.808 122.653 0.090 0.221 0.113 0.124
-300.000 121.843 122.675 0.068 0.198 0.125 0.123
320.000 121.868 122.716 0.045 0.175 0.127 0.141
- 340.000 121.881 122.716 0.028 0.158 0.123 0.124
360.000 121.881 122.716 0.029 0159 0.124 0.125
380.000 121.891 122.725 0.030 0.160 0.135 0.135
400.000 121.891 122.725 0.031 0.160 0.136 0.135
420.000 121.891 122.731 ~0.033 0.161 0.138 0.142
440.000  121.897 = 122.734 0034 o0.162 0.145 0.146
1460.000 121.894 122.722 0.035 0.162 0.143 0.134
- 480.000 121.887 122.719 0.036 0.163 0.137 0.132
500.000  121.884 122.709 - 0.037 0.164 0.135 0.123
520.000 121.878 122.716 0.038 0.165 0130 - 0.131
. 540.000 121.881 = 122709 0.039 0.165 0.134. 0.124
560.000 121.875 122,706 . 0.040 -0.166 - 0.129 - 0122

580.000 121.850 122681 - 0.037 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) CP1(ft) - P-2(ft)
600.000 121.850 122672  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 122665 = 0.030 ° - 0.157 0.080 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 0062  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 122665 .  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 - P2
(ft/min) (feet) - (ft/min) (feet)
0 0.00012 ~ 0.00000 0.00016 0.00000
614 -0.00005 0.10749 -0.00005 0.12385
1121 -0.00015- 0.21794 -0.00012 0.211585
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  0.00032 -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 13.39112
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 - -0.00013 0.65422 -0.00011 0.72228

5300




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

' - C2 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)
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C.1 EPA LABORATORY ANALYSIS
| EXPLORATION BOREHOLES
- Soil Samples
‘ . ' In Situ Ground Water Samples
PUMPING TEST DISCHARGE SAMPLES
3-day test and step test
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ANALYSIS REQUESY REPOIT . LABORATORY APPROVED DATA .
" PROJECT LEADER APPROVAL PENDING

FOR ACTIVITY: cSénmy

VVILVVVLIVIN £

~ MORBY, RODERT spfp , 05/06/94 15:30:49 ’ ALL REAL SANPLES AND FIELS q.c.

% LABO APPROVED ,
CFY: 9 ACTIVITY: cs4ng PESCRIPTION: HASTINGS-WELL NO. 3 (ey) LOCATION: HASTINGS - . MEBRASKA
, o STATUS: ACTiVE TYPE: SANPLEING -~ IN WOUSE ANALYSIS - PROJECT: L33
E LABO DUE DATE IS 6/24/94. REPORT DUE OATE 13 6/ 7/94. ’
t INSPECTION DATE: 4/23/94  ALL SAWPLES RECELVED saTE: 04/25/94
>
4

ALL BATA APPROVED BY LABO DATE: 03/06/94 FINAL REPORT TRANSHELTTED BATE: 00/00/00

EXPECTED LARG TURNAROUNS TINE IS 60 Avs EXPECTED REPORT TURNAROUND TIRE IS 45 pays

ACTUAL LABO TURNAROUND TINE 13- 19 pAys ACTUAL REPORT TURNAROUND TINE IS O pAYS

SITE CODE: wy 'SITE: WN3 GROUNDUATER

L}

, ~ : Atls .
IAnP. ' _ SANPLE ¥ _ ‘r LAY- BEG, BEG. END. END.
'} NO. ace » . DESCRIPTION , STATUS BN 3 {47 sTATE  Loe WO SECT ER  OATE  TINE OATE  TInE
001 ¥V OBSERVATION WELL P-2 = 1 HASTINGS ' NEBRASKA . - 04/07/{94 10:30 :
002 F W TRIP BLANK 1 HASTINGS . NEBRASKA o&/or 94 19:30 :
003 ‘¥ UELL cu-9 1 HASTINGS " NEBRASKA 21:35 ¢ :
003 » N wELL Cl-i‘lﬂ'lltht! oF 003 1 MASTINGS NEBRASKA : /94 21:35 :
005 ¥ VELL ce- ' 1 HASTINGS NEBRASKA ol 21:20 :
006 V WELL CVv-1 stg 1° HASTIAGS " NEBRASKA - , 1o/ 21:20 :
008 ¥ BORING mDB-1 - 1 MASTINGS . NEBRASKA . o4 10/94 11:20 / :
1009 % BGORING RDS-1 1. NASTINGS NEBRASKA _ 04/10/94 14:05 / :
010 F W TRIP BLANK 1 'NASTIRGS NEBRASKA : 04/11/964 12:30 :
011 UV R0B-1-164 1 HASTINGS _ - NEGRASKA 04/10/94 16:20 :
012 ¥ RDB-3-132 1 HASTINGS NEBRASKA 04/12/94 10:30 :
012 » & poB-3- 1szlnurtxcnre of 012 1 MNASTINGS - MEBRASKA : 04/12/94 10:30 / :
013 Y RpB-3- 1 AASTINGS NEBRASKA 04/12/94 15:30 / :
014 F v TRIP ILAHK 1 HASTINGS NEBRASKA 04/13/94 09:30 :
015 vV RDB-E-164 1 HASTINGS REBRASKA 04/12/94 17:3% :
016 ¥ ROB-5-129 1 HASTIWGS ' NEBRASKA 04/19/94 ©09:15 :
017 ¥ RINSATE BLANK 1 BASTINGS NEBRASKA 04/19/9¢ 11:20 © | :
018 F ¢ TRIP BLARNK : 1 AMASTINGS NEBRASKA 04/13/94 22:00 7 :
019 ¥V Rpe-3-144 1 HASTINGS NEBRASKA 04/19/96 16:45 :
020 vV RBo-3-156 1 HASTINGS REBRASKA 04/19/94 18:00 :
022 F » TAIP BLANK 1 WASTINGS NEARASKA 04/19/9¢ 12:06 :
323 F Y TRIP ALARK 1 RASIINGS HEBRASKA 04/23/9¢ 08:50 ¢ / :
)é6 S OBSERVATION VELL P-1-128§ 1 HASTINGS - NEBRASKA 04/08/94 13:30 7 :
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DESCRIPTION STATUS cITY
‘BORING ADB-1-~131¢ 1 HASTINGS
BORING RDB-3-125¢ 1 HASTINGS
BORING RDB-3-1308 1 HASTINGS
BORING RDB-5-132g 1 HASTINGS
BORING RDB-5-131¢ 1 HASTINGS
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RDB-~1-143.3 1 NASTINGS
RDB-3-1253 1 HASTINGS
RDB~-3-942 1 HASTINGS
RDB-5-131.3 1 WASTINGS
R0B-3-138._3 1 NASTINGS
RDB-6-1298 1 HASTINGS
RDB-6-138 : . 1 HASTINGS
EXPERINENTAL voa COLLECTION NETHOD 1 HASTINGS -
P-1-120.5‘HEAD SPACE SANPLE FRoON 043 0 RASTINGS
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RDB-*3-1253/hEno SPACE SANPLE FRoON 047" Q0 wmasTINGs
RDB-3-1428/0EAD SPACE SAMPLE FROM 048 0 MNASTINGS
ROB~5-137.3/HEAD SPACE SAMPLE FnroN 049 0 HASTINGS
ADB-3-138.3/HEAD SPACE SANPLE FRon 050 0 HASTINGS
RDB-6-1298 /hEAD SFACE SANPLE Fron 051 8 =A:;}=::
A
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LOC NO SECT En

" WEBRASKA’
NEBRASKA

LABORATO
PROJECY

BEa.
DATE

eee-e-g.-.-n..o-aoq

RY APPROVED PATA
LEADER APPROVAL PEND

BEG. . END, EN
TINE OATE T1

10:00

il L 21

S 60 00 50 40 00 08 00 s LININY)
A i e o O
T T e L S o e
RS DR TR

96 09

L L L I
® e 29 00 *0 ug o
»
e o
N
[~}
-~
PO
N

)

[-1-1.] O.HﬂQ‘MQONQOOOGJu“
ﬂﬂﬂﬂﬂﬂx..ﬂ“ﬂuiﬁﬂ‘“ﬂ’OQH\I\IU_

!

4
4
!
/

QRO dadedad

S

VORrVBNOND
®® 00 80 60 oe g0 00 8y o
Yo

{94 - 09

L]
o
»

o7

| O

w
(-}

98 80 00 g0 00 08 46 oo e

30




’ 4 EXPLANATION OF CODES AND x-uro‘uu‘ou ANALYSIS REQUEST DETAIL REPORY : l
MATION: : o

«t
3 sanrLe ANALYTICAL RESULTS/MEASWRENENTS INFORBATION:
b .
ce SAMP. NO. = SANPLE IDENTIFICATION NUNBER (A 3-DIGIT NuNBER CONFOUND = RGP (WEDIA-GROUP-PARANETER) CODE AND WANE oOF
o URICH IN CONBINATION VITH TWE ACTIVITY NUNBER THE NEASURED CONSTITUENT oR CHARACTERISTIC
o , . AND QCC, PROVIDES AN UNIQUE NUMBER FOR EACH SAMNPLE "~ OF EACH SANPLE :
* FOR IDENTIFICATION PURPOSES) unITs ® SPECIFIC UNITS IN UHICH RESULTS ARE REPORTED:
o Qce : ¥ QUALLITY CONTROL CODE (A ONE-LETTER CODE USED TO C ™ CENTLGRADE (CELSIUS) DEGREES
=4 DESIGNATE SPECIFIC QC SAMPLES. THIs FIELD VILL BE - CFS = cuelc FEET PER SECOND -
SLANK FOR ALL NON-QC OR ACTUAL SANPLES): , 6PN = GALLONS PER MINWTE
8 = CAL INCREASED CONCENTRATION FOR 4 LAB SPIKES DUP SANPLE N = INCHES _ .
D = MEASURED VALUE FOR FIELD DUPLICATE SAWPLE - - 1.D. = SPECIES 10ENTIFICATION -
F = REASURED VALUE FOR FIELD BLANK Ke = KILOGRAR
@ = WEASURED VALUE FOR NETNOD STANDARD L ® LITER
H = TRUE VALUE FOR METHOD STANDARD L8 = POUNDS :
- X2 CAL INCREASED CONCENTRATION FOR FIELD SPIKED DUP SANPLE NG . = NILLIGRANS €1 X 10-3 erans)
T L = MEASURED VALUE FOR A LAB DUPLICATE SARPLE © W6D = NILLION GALLORNS PER DAY .
> N = NEASURED VALVE FOR LAB SLANK "WPH = NILES PER Houm
= N = MEASURED CONCENTRAVION OF FILEL® SPIKED DUPLICATE 1 = NILLIVOLY '
P = MEASURED VALUE FOR PERFORNANCE STANDARD n{r‘ = RALE/FENALE
= % 2 CAL INCREASED CONCENTRATION RESULTIMG FRON LAB SPIKE ] = SaUARE NETER
5 3 = WEASURED CONCEATRATION OF LAB SPIKED SANPLE. [} = CYBIC MEVER
= T = TRUE VALUE OF PERFORNANCE STANDARD : NA" = NOY APPLICANLE :
Y = REASURED CONCENTRATION OF LAB SPIKED PUPLICATE : NG = NANOGRANS (1 X 10-9 GRANS)
Y 2 MEASURED CONCENTRATION OF FIELD SPIKES SANPLE ~ - NT¥ .= NEPHELOWETRIC TURBIDITY UNITS.
1 = CAL INCREASED CONCENTRATION RESULTING FRON FIELD spike PE/L = PICO (1 X 10-12) comriEs PER LITER
© ) = NEASURED VALUE OF FIRST SPrkep REPLICATE PG oy - PICOGRANS (1 X 10-12 GRARS) \ .
2 = MEASURED VALUE OF SECOND SPIKED REPLICATE 2{CM2 = PICOGRANS PER SQUARE CENTINETER
3 = MEASURED VALUE OF THIRD SPIKED REPLICATE = : : SCH__ = STANDARD CUBIC RETER (1 ATH, 28 ¢)
& = PEASORED VALUE oF fourTN sPiken REPLICATE - $Q FT = SQUARE FEET S
$ = NEASUREO VALUE OF FIFTR $PikED REPLICATE . 1 = SYANDARD UNITS (PN)
. 6 = WEASURED VALUE OF SIXTH SPIKED REPLICATE - 36 ™ RICROGRAWS (1 X 10-6 GcRrANS)
7 = PEASURED VALUE OF SEVENTH SPIKER REPLICATE ‘ URHOS = nltnouuos‘cn»(conouctxvxrv UnITS)
' o ™ NEBIA COBE (A ONE-LETTER CODE DESIGNATING THE NEDIA ~ bjce2 = RICROGRANS PER 100 sQuARE CENTINETERS
4 OF TRE SANPLE): Y[EN2 = NICROGRANS PER SQUARE CENTINETER
. R = AIR H = wAZARDOUS OA!t!dOYHEI : 1000@ = 1000 @ALLONS ‘
™ $ = 30LID (30IL, SEOINENT, sLUpeE) - _ 4/~ = POSLTIVE/NEGATIVE
T = TISSUE (PLART & ANINAD) , . ) = NURGER
- U = WATER (GROUND WATER, SURFACE WATER, UASTE BATER, DATA QUALLFIERS = SPECIFIC CODES USED 1N CONJUNCTION WITH
< IRINKING HATER) - BATA VALUES TO PROVINE ADOITIONAL INFORPATION
T'ESCRIPTION = A SHORT OESCRIPTION oF THE LOCATION WHERE SARPLE WAS - OGN _THE REPORTED RESOLTS, on USED 70 EXPLAIN
4 COLLECTED C ‘ : o THE ABSENCE OF A SPECIFic vaLwe:
~— IRS/STORET LOC. NO. = THE SPECIFIc LOCATION 19 NUWBER OF EITHER OF ~ BLARK = IF FIELD LS BLANK, NO REMARKS of
! THESE NATIONAL DATABASE SYSTENS, as APPROPRIATE - QUALLFIERS ARE PERTINENT. FoR FINAL
‘ATE/TIRE INFORNATION = SPECIFIC INFORMATION REGARDING WNEN THE SANPLE REPORTED DATA, THLS WEANS THAT TAE
.- VAS COLLECTED . v VALUES WAVE BEEM REVIENE® ANp FOUND
_ BEG. OATE = DATE SANPLING UAS STARTED YO BE ACCEPTABLE FOR WS3E. e
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5;;2;-;;;;:;;;;;HYLEIE, 1,2-, ToTAL ---un[ne.a : u f;- -;-Ei- -_5-27 v §; e
!iii?’§ii?[€‘iiii£i”"" fii"'-;23""-“""'552;" ks 169 1150 T
1202 ACTIVITY CodE o INA icsamd ,:;;;na - 3E;sz ..... ECS&IJ 2C34NS ) ;
EEEIfEBSSI?E:'IBEi?i?IeE" H in N “ima g
;;;S_OPE;;;LE uult ------ g-----glz- T . -gig giz____- Eig :13 il .

U orwem
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LABORATORY APPROVED DATVA

3 ANALYS1S REQUEST DETAIL REPORT ACTIVINY: &-~CSANJ
@ , S : - PROJECT LEADER APPROVAL PENDING
= conpouns unLTs 959 160
S33VU3 CHLONORETHARE, BY GC/AS T T T vi T . ©TTT T
SVO4 BROMOMETHANE, oY Gc/ns T tua/kaizs vile o e: T ) :
L T AT R T/ — CR Y SO IO
$V06 CHLONOETHARE, BY 8¢/AS “lvaskeite T TTeiar TG T N
:;;;6;'32?5;[252'EEIEEE;E'?;IEEIGES;E?EZ;E;"'§GE;EE§?5"'" 18 Ty T i
S SV08 B ICHLOROETRYLENE, 1,1, BY Gc/nS R o o P : : T
Givos srchLonoETANE, 1,7, oY sejns " iusjkeie T wis v
Fsv11 cHLoroFORR, BY 6C/N3 1UG/KG: 6 v 9 v: R :
$V12 DICNLONOETHANE,1,2, BY SC/mE iue/xeis R v T :
V13 TRICNLONOETHANE,1,1,1-, BY 6C/ns ‘vefreie  wie v : P T
SV14 CARBON TETRACHLORIDE, BY S¢/R3 verkeis o Taiy R } T : T
. SV15 BRONODICHLORONETHANE, BY ¢/nS Civefxeis vt v T : H
Y16 PICALOROPROPARE, 1,2, BY SC/NS iueskeis u ie K k T K
Sivi7 sentine, av acses T i
2510 TcHLoRoRORYLENE, TARRITC oajkeis T Vi v S
S ST19 TRICHLOROETHTLENE, 87 ac/n3 T N 2SI U SR o
S1vz0 vicuLonororyLenE cis-1,3, 8Y ucjna  lvefrais LA S ) e
1 8Y21 0IBRONOCHLORONETNANE, BY GC/NS . Euc/xego},v U 9 u_§ 5;‘__--_-‘_-____5 §
w22 TRicHLoNeETRANE, 1,127, BV sc/mr T iserRele X v RN
SY24 BRONOFORN, BY sc/ns T §u¢/xe§6;" u_g;f-----------;-g-- ) E g----- .......... :
$Y23 TETRACWLONOETHYLENE, BY 8¢/n3 ieejae:e ey u: : R T
F13¥26 TOLUENE, 8Y Ge/ns | tua/Ka:e °""i'§"""""'°°G°§°"",_ : 2 T
Z3V27 TETRACHLOROETHANE,1,1,2,2, BY 6¢/nS foc/Kei6 v i9 we T i s :
SI5V28 CHLOROBENZENE, BY Sc/ms ) Sue/Ke:6 ey g T : T 5""""-""'5§
w29 ETHYL RENZERE, mY gc/ms o TTTT tve/KE:e vis v B :::gj:::j:::j:‘:‘j:g """"""" i
fitrse acerone, sy seins T T aeeina Tt Ty B
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t ANALYSIS REQUEST DETAIL REPORT  ACTIVITY: &-CS4nJ LABORATORY APPROVED SATA

2 S : . v PROJECT LEADER APPRCVAL PENDING

N .

>

~4 CONPOUND - UN1TS 1351 .60

" -------------- - -twme H H H - 2w - “eam

Tv31 crrnon pis quxoz, BY /NS 1UG/Ka:z6 u:9 v : : :

$V32 NETHYL ETHYL KETONE IU6/KE:12 v 18 v : : : :
sv3s usxnnons, 2- _ 1va/xa:12 v :18 u: : : :
svss &-NETHYL-2-PENTANONE(NIBK) : 1U6/K6:12 v :1s v P : :

stso STYRENE, BY GC/NS ‘ ius/xe:s b : u: i P :

38v37 IYLENES, TOTAL, BY 6C/ns , guslxsio o v § v § § § . §

£SV43 DICNLOROETHYLENE, 1,2-, TOTAL (UG /K636 v 8 : : : :

) s o a e Tt Y Y Y - H s Swam -

EZ201 SANFLE NURMBER ' tNA 151 160 : : : :
IZ02 ACTIVITY CODE v INA cs4md 1csang : : : ] :
ZI04 SUBSITE, IOENTIFIER : Ny Ny : : ) : :
2205 OPERABLE UNLT : 113 13 : : : :
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LABORATORY APPROVED DATA -
_ PROJECT LEADER APPROVAL PENDLNG

[
™
o™
=]
(=4
o
o
(3¢
©
v -
ACTIVLITY CS4RJ NASTINGS-VELL NO. 3 (6V) '
éﬂl_ﬁ PROJECT LEADER SHOULD CLRCLE ORE.- STORET, AIRS, bl ARCHIVE.
E CIRCLE ONE: STORET AlRs ARCHIVE
w ’ : : . .
=

' BATA APPROVED BY LABO FOR TRANSAISSION TG PROJECT LEADER ON 05/06/94 15:30:49 av

:01

5-10-94 ; 14

USEPA REGION VII

SENT BY




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)

PUMPIN G TEST DISCHARGE SAMPLES
39-day test

Untreated
Treated (Carbon Adsorption)

3780\2752\ 133F0010.PW . ’ DRAFT [Rev 0,-08/08/84)
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U or blank: Water sample not treated with granular activated carbon
G or T: Water sample treated with granular activated carbon

APRIL 1994 aAMPLE RUNS
HESULTS amsadaswcnoenms PER LITER - (NEW Callbrants)
- L DCE = |TCA 4 |ICE :
.Daze Ft 1.04-20m 1&1 mln 15.6 min | 19.1 min | 23.6 min
W 47 Pz1265 144 19] 17) 77| 77
s P CCRE-124 18.4 0.0 1.8 11 1.4
] 5 2-126.5-D - 34.5 - 28 200]° 263 13.9
£ P--128.5 226 0.0 - 03]|: 1.9 0.1
P P1-137.3 92.1 | 0.0 13| 00 0.4
4-11 RD3-1-131-S. 17.8 0.0 01| 060 0.3
[ RD3-1-132 22 00| 22]: 00 0.9
RC3-1-146 27.0 0.0 0.0{: 00 0.2
RC3-1-164 - 25.9 0.0 00[: 00 0.2
i RC3-1-143-S 229 0.0 00]:. 03 0.0
3o Cv/1-1-81 16.4 0.7 18! 59 20
K Cv1-S1-G 473} 00| 00| . 00 0.2
Cw1-82 117.0 0.8 26l 79 34
i CW1-82-G 57.5 0.0 00|: 00 0.0
412 CW1-P1 17.7 0.7 26|: 75 53
Pl Cyi-pP2 29.6 0.1 29! s3 30}
' RGC3-3-164 2924 | 0.0 00| 7 o0 0.3
i RC3-3-145 121.6 0.0 76] ! 01 3.1
i RO3-3-132 . 47.3 0.0 ~30]° 00 0.1
I RC3-3-1258 | 544 0.0 00| : 00 0.2
[ i RC33-1 88.2 0.0 01} 00 0.0
i RL33142S 51.5 0.0 127{ ! 00 22
! RC33-142SD] 355 0.0 25| i 02 1.0
i Cw1P3D 42.6 0.9 52| : 90 44
i | RC3-3-132D 71.9 0.0 25]: 00 0.1
b RC3-3-145-D . 42.8 0.0 751 02 4.9
CV/14-16 9.3 0.3 24] i 31 1.8
{ CW14-16-D 145] 08 33| : a8 22
. 1 4/19 RD3-5-129 63.9 | 0.0 93] : 00 0.7
E RC3-5-144 154.4 0.0 04} : 00 0.0
: RC35-156 . 40.9 0.0 00} i 00 0.0
i i RC3s5-131S | 2009 0.0 40] i 00 0.0
! _RD3-5-138§ 34.0 0.0 411 i 00 0.4
1 __RD0B-5120D 252 00f{ 102} i 00 0.3
1423 RC3-6-135° . 59.2 0.2 49| ¢ 26 3.0
i4{24 RC 3-6-135-D . 18.7 0.0 49] : 26 4.2
5 . RD5-6-129-S 22.1 0.9 26].! 58 4.6
L CW14-23 17.0 0.9 44) . 89 5.0
' i CW14-23-G 228 0.0 00} ! 0.1 0.0
4/30 CW1-4-30-U 140.0 1.2 - 41] ¢ 89 a7
. CW14-30-T 25.9 0.0 00| : 00 0.0
.+ | CWi430U-D 54.7 1.1 45| : 95 4.7
- Notes:
General:

D: Duplicate sample

. For Pumping Tests:

: CW1-81-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,

Fo: Borehole Investlgatnon
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



" APRL 1994-oAMPLE RUNS

DATA Expressed as millione of counts - .
"5 R | DCE __ |[ICA  |CCH TCE PCE
Date i . Run 1.04-20 m{ 15.1 min | 156 min | 19.1 min | 23.6 min
4-74 P2-126.5 3.5392 | 26999 5743 | 8.0420| 15204
-|CORE+124 - 4.5153 ) 8675] 05058| 27808
i |P2-126.5-D 84943 | 4.0036| 97.764{ 11.955| 27.377
i -|P1-1285 5.5508 0ol 12839| 08444 02205
-0 |P1-137.8 . 22.662 o| e6smr2| 0] o.8788
4-11 |ACB-1/131-S 4.37 0] 04183 o] o0.5385
I |REB-1}132 | 5449 0] 10542 0| 1.8106
i - |RDB-11146 6.649 "0 0 0] 03055
RC3-1:164 . 6.374 0 0 0| o0a3s47
RDB-1:143S 5.637 0 0] 0.1149 0
CW1-1S1 . 4039 09635] 87559 2.665 3.923
P [CwW1-81-G 11.632 0 0 0] 0.3088
| jCw1-82 28.781 | 1.1825| 12903]| 35689| 67213
i |CW1-82-G- 14.143 0 o] 01 0
4-12 |CW1-P1 ~ 435 1.046 | 12607 3418| 10381
i [CVWHi-P2 72804 | 0.072] 14323 2416 5.999
. |RCB-3-164 71.906 0 0 o| 05151
RCB-3-145 29.902 ol 37.045 0.03 6.179
' |RDB-3-132 11.622 0] 14576 0 0.188
i |RDB-3:125-8 13.391 o] 0.0585 o] 0311
! '|RDB-3-125S-D| 21.694 0] 05653 0 0.065 | | «
' _|RDB-3:1428 | 12673 0| 61852 O] 4398]||
i |RDB-3-142-S-D] 8.721 0] 11.997 0.071 1.896 |
I lcwi-P3-D 10.479 1.274 | 25.317 4095| 87267
-+ |RDB3-132-D 17.683 0| 12363 0.01 | 0.13551
i |RDB-3-145-D 10.518 0 3693 008781 96947 |
~ ICW14-16-U | 22797 | 044396 | 11.668| 1.4083| 3.5082 |
CwWi4-16-UD| 35695 077857 | 16.191| 22002 4.3445]
4/19 |RDB-5:129 15.707 0l 45434 - 0] 1.4857
* |RDB-5:144 37.984 0] 1.8468 0 0
- |RDB-5-156 10.068 0 0 0 )
. |RDB-5-131-8 5.1438 0 19.47 0} 0.02351 |
. |RDB-5:138-S - 8.37 of 19879 0] 0.7908 |
: . {RDB-5:129-D 6.1967 0| 49941 .0] 0.5046
4/23 |RDB-6-135 14557 | 0.3483| 24.191 | 1.16666 | 5.9402 |
4/24 {RDB-6:135-D 4.5964 0.04 24.15 1.166 |  8.2204
"|RDB-6-129-S 54304 | 1.2975| 12799| 26459| 9.1237
CW1-4-23-U 41863 | 1.3076 | 21455] 4.0621| 98558
. i |CW1-4-23-T 56015 | 0.0673 0 0.04 0
4/30 [CW14-30-U 3442 | 16941 | 20226 4.037 7.211
i |CW1-4-30-T | 63749 0} -0.085 0 ol
. Jcw1430-UD] 13451 1.579 |~ 22.022 431 | 9.2658
Notes:
General:

G or T: Water sampie treated with granular activated carbon
D Duphcate sample

For Pumpmg Tests:

CW1-81-G: Water sample collected at Well CW-1/Step-test/Granular activated carbon. treated water sample.

U or blank: Water sample not treated with granular activated carbon

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 lnvestngatlon
. 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 oollected at borehole RDB-5 at 156 feet below ground
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MAY' 1994 - SAMPLE RUNS |

CUUREL, L EITRETRY
A

REISULTS cxpressed as MICROGRAMS PER LITER - (NEW Calibrants

; i i |DCE TCA - CGl4 - |TCE PCE
pate  Runl | }1.04.20 mi 15.1 min | 18.6 min | 19.1 min | 23.6 mip
| 5/7 |CW1-5-7-U. . 20.0 1.2 4.9 93| . 49
1 oWt 7T ;7.6 0.0] 0.2 00] © oh
T lowis7-U-D | 243 14 5.0 130| + 486
| 8/14 [CW1-5-14UD]| . 278 1.4 4.2 12| . 686
L ICW1-5-14-U . 252 1.5 44 14| | 58
| ___|cwis14T |~ 303 01 0.6 00 * of
6/22 |CW1-520-UD|] - 22,0 0.8 3.3 70l | 00
 |CW1-5-20-U . 25.2 | 0.7 27 60} : 32]
1 |cw1-5-20-T . 223 0.0 02 00| : - 02
5/28 |CWi-528-U | . 164 1.7 39| 1521 | 10k
: - |CW1-5-28-T-D | 00| 0.0 0.4 02] | 00
_|{CW1-5-28-T ! 00 0.0 0.4 00| : 00
5/29 |P2-5-28-G i 0.0 0.4 1.2 41| ! 28
P2-5-28-G-D 217 0.7 1.8 711 - 36
P1-5-28-G . 239 147 36| 1223] ' 300
. |P1-5-28-G-D . 183 12.2 2.8 1039} : 22D
| : |P1528GD2 | - 198]  118] | 4.1 117.0| : 23
7 T ” : .
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
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MAY 1994 SAMPLE HUNS

U: Water sample not treated with granular activated carbon
T: Water sample treated with granular activated carbon

D: Dupticate 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 eollected from well P-2 on May 28, 1994

A Dl\T, _ _xprpssedasmalllonsofcounts | _ S
N : . |DCE TCA CGCla TCE . [PCE -
~ Date: _nun_i | - ]1.04-20 mi 15.1 min | 15.6 min | 19.1 min | 23.6 mip
5/7 {CW1-5-7-U | :49302| 16797 | 24079| 42069 | 9. 654D
JCW1-5-2-T | . 1.862 0| 68353 0] 0.18465
| {CW157-U-D | 59658 | 1.9896 | 24.406 5917 | 8.9499
5/14 |CW1-5-14U-D| 6.8378 | 2.0388 | 20.3653 | 5.098 | 13.
i CW1-5-14-U  16.195571 | 20665 | 21.6552 | 5.1933 | 11.3586
. |CW1-5-14-T 74497 | 02048] 27405 o0 o.9a15
| 5/22 |CW1-520-U-D| 54164 | 11184 | 36.022| 3.192
b "|CW1-5-20-U '6.2006 | 0.92941 | 134239 [ 27027 | 6.231
f CW1{5-20-T '5.4938 0| 09384 0| 0.37878
5/28 {CW1:5-28-U 4.0289 | 24575| 19.267| 6.9018| 19.
~ |CW1:5-28-T-D 0 0| 21344] 0.1124| © b
L | - |ocwiis-28T ] 0] 1.7068 o :. 0
5/29 |F2-5-28-G . 0.62381 | 6.0661| 1.8776 | . 5.476
i1 "[P2-528-G-D . 5332 | 092057 | 8.5961 | 3.2031 | 6.8716
; ' |P1-5-28-G + 5873 | 20.7337 | 17.436 5552 | ' 59.02
Il P1-5-28-G-D 3771 | 17.184| 13751 | 47.161| 43226
IRES -s-ifza-e‘-oz ~4875| 16684 | 20059] 53.113| 45683
Notes:
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DCE - average of 4/30 through 5/7 used

'v
»

- Divisors deterrr_’\ﬂned from average of FOUR runs (5/4 through 5/22)

| f B
f : H o ‘
CALIBRATION STANDARDS CfOUN‘I‘S AND DIVISOR AVERAGE
- . : ;
i l B CL
P - [OCE TCA cCci TCE PCE |
N 1.04-20 mi_15.1 min | 15.6 min | 19.1 min | 23.6 min
'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 |
‘CAL-50-100-R | 5529679 |69961495]|2 48E+08|23642503]1.12E+08
'CAL-50-100  [24495939]68011367 |2.46E+08]21621767 | 86734689
CAL-50-100-R | 6407690 |74690649| : 24835710/ 1.01E+08
{CAL-50-100 | 4948931 |69624511] 2.4E+08 |20715625|93916965
. | o ! . ] 1
amsoes 12297125]70572006 z4se+oa 22703901] 98350388




