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1.0 Introduction

The I'.S. Environmental Protection Agency ( I 'SEPA) has initiated remedial design (RD)
etlorts for groundvvater contamination at the Ace Sen ices site near Colby. Kansas. The RD
process is the methodology that the Superfund program has established for remediating risks
posed by uncontrolled hazardous waste sites. Documents detailing the methodology for
preliminary RD activities at the Ace Services site consist of a work plan (WP) (BVSPC.
I999a and I999f). a field sampling plan (FSP) (BVSPC. I999b and 2000a). a site
management plan (SNIP) (BVSPC. 1999e). a qual i ty assurance project plan (QAPP)
(BVSPC. 1999C and 2000b). and a health and safety plan (HSP) (BVSPC. 1999d and 2000c).

This Addendum No. 1 to the RD sampling act iv i t ies technical memorandum presents
a descript ion of field a c t i v i t i e s performed in July. August, and September 2000. as
preliminary RD act ivi t ies at the Ace Services site. It describes the following items:

• Ins ta l la t ion and development of groundwater extraction and observation wells.
• Survey of newly installed extraction and observation wells.
• Analytical results of existing groundwater monitoring wells, recovery wells, water

supply wells, and residential wells (September 2000).
• Description of the sampling methodologies for the various media.
• Procedures for managing derived wastes.
• Nature and extent of groundwater contamination.
• Pump test results of contaminated aquifer zones.
• Groundwater flow modeling results and extraction well field design.
The previous RD sampling activities technical memorandum (BVSPC. 2000d) presents

a description of activities performed in October 1999 (Phase 1) and February 2000 (Phase
2) and should be referred to for supplemental information. Comments provided by EP.\ and
KDHE were incorporated into the document and are included in Appendix J. The previous
RD Sampling Act ivi t ies Technical Memorandum describes the following items:

• Installation, development, and sampling of new groundwater wells.
• Analytical results of existing groundwater monitoring wells, recovery wells, water

supply wells, and residential wells (October 1999 and February 2000).
• Descriptions of the sampling methodologies for the various media.
• Procedures for managing derived wastes.
• F. valuation of subsurface soils in historical lagoon area.
• Nature and extent of groundwater contamination.
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• Survey of new monitoring wells.

1.1 Site Location and History
The Ace Services site is located near the east edge of Colby, Kansas, at 345 Convesse

Street in Thomas County. The geographic coordinates for the site are approximately
I00°02'l0" West Longitude and 39° 23' 47" North Latitude. The site lies in the southeast
quarter of Section 31. Township 7 South. Range 33 West. The facility is next to the Thomas
County Mental Health Center and a hardware store. The Thomas County courthouse is
approximately 2-1/2 blocks west of the site. The surrounding property is primarily light
industrial and commercial, although there are some residential properties within 2 blocks of
the site. A railroad right-of-way, aligned north-south, is approximately I block west of the
site.

Northwest Manufacturing Company operated a chromium plating facili ty at the site from
1954 to 1969. when Ace Services was formed and began operating an electroplating facility.
Ace Services operated the facility until 1989 when it forfeited its corporate status and
abandoned the facility.

1.2 Purpose and Scope
The purpose and scope of this report is to describe the results of the preliminary RD

investigation activities and describe revised proposed activities based on the results.
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2.0 Investigation Objectives

The objective of the preliminary RD sampling efforts was to complete characteri/ation
of the chromium groundvvater plume and complete characteri/ation of aquifer characteristics.
The data acquired during the preliminary RD activities wil l he used for design of
groundwater remediation systems. The scope of the preliminary RD activities included:

• Installing and sampling new monitoring wells.
• Sampling existing monitoring wells.
• Sampling existing recovery and water supply wells.
• Sampling residential wells.
• Installing groundwater extraction and observation wel ls .
• Evaluation of subsurface soils in historical lagoon area.
• Survey of newly installed groundwater monitoring wells.
• Performing pumping tests of contaminated aquifer zones and measuring

groundwater levels.
• Collecting subsurface soil samples for geotechnical evaluation.
• Performing a ground survey to develop a base map for design drawings.
The objectives identified above have been completed at the time of this memorandum

except for the objectives listed below:
• Installing and sampling monitoring wells.
• Collecting subsurface soil samples for geotechnical evaluation.
• Performing a ground survey to develop a base map for design draw ings.
Two additional groundwater monitoring well nests consisting of shallow and

intermediate depth wells are to be installed south of the railroad tracks near monitoring well
nests MW-11 and MW-12. Final locations of the wells will be controlled by property access
restrictions and technical adequacy.

Additional subsurface soil samples may need to be collected and evaluated for
geotechnical properties. The existing onsite machine shop is to be used to house the
treatment system, therefore, a separate building wi l l not be constructed. However,
geotechnical information concerning the site may be needed for other structures.

The ground survey for the base map will be performed after property access has been
granted by all required property owners. The base map w i l l be provided under separate
cover.
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3.0 Investigation Activities

Field investigation activities for the preliminary RI) efforts are discussed in this section.
The following subtasks are discussed:

• Well Installation.
• Groundvvater Sampling Locations and Analyses.
• Groundvvater Sampling Procedures.
• Decontamination Procedures.
• Treatability Study Groundwater Sampling.
• Aquifer Pump Test.
• Numerical Computer Modeling of Groundvvater Mow.
A site map illustrating the locations of all wells is presented as Figure 3-1. Final well

locations were agreed to by HPA. KDHF. and the City of Col by.
The RD investigation activities discussed in this memorandum were conducted in July.

August, and September 2000. Well nests EX-2. OB-1, and OB-2 were installed and
developed during July 10. 2000 to July 19, 2000. Pump tests for the shallow, intermediate,
and deep aquifer /.ones were conducted from July 31. 2000 to August 10. 2000.
Groundwater sampling activities were conducted from September 18. 2000 to September 22,
2000.

3.1 Well Installation
The groundwater well construction details are described in this section. The drilling and

well installation was conducted by Woofter Pump and Well, Inc.. of Hoxie. Kansas, a drilling
subcontractor licensed in the State of Kansas. The wells installed as part of the Phase 2
remedial design sampling activities are listed in Table 3-1. At all times during the progress
of the work, precautions were used to prevent tampering with the well or the entrance of
foreign material into the well. Runoff was prevented from entering the well during
construction. The completed wells have a sanitary seal to prevent material from entering the
wells.
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Table 3-1
Wells Installed as part of the Phase 3 Remedial Design Sampling Activities

Ace Services Site
Remedial Design

Well Number
OB-l-S
OB-l-I
OB-l-D
OB-2-S
OB-2-1
OB-2-D
EX-2-S
EX-2-1
EX-2-D

Note: EX = Extraction Well
OB = Observation Well
S = Shallow
I = Intermediate
D = Deep
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3.1.1 Observation Wells
Observation wells installed for the preliminary RD efforts are listed in Table 3-1. The

observation wells were constructed using 4 inch diameter, polyvinyl chloride (PVC) riser
pipe and screen. The riser pipe was Schedule 40 PVC. The well screens were 20-foot-long.
Schedule 40 PVC with 0.020-inch slots.

Observation wells were installed in a nested fashion and consist of three wells at various
depths to respectively evaluate shallow (I 10 to 130 feet), intermediate (I 72 to 195 foot) and
deep (21 5 to 235 feet) aquifer /ones. The water table ranged in depth from approximately
I 08 to I I 3 feet below ground surface (bgs) and impermeable shale bedrock (Pierre Shale
Formation) was encountered at approximately 235 feet bgs.

A test hole for each well nest was drilled from the ground surface to bedrock and logged
b\ the onsite geologist. The lithologic information was used to select the specific screen
depth for each water bearing /one and monitoring well. Screen lengths for the wells were
field determined and each well was installed wi th in the selected water bearing /one at each
well nest location.

Wells w i t h i n the well nest were installed so that the shallow wel l is upgradient of the
intermediate we l l and the intermediate wel l is upgradient of the deep well. Individual wel l s
were installed approximately 15 feet apart.

The annular space around well screens was backfilled with a silica sand filter pack that
conformed to screen gradation analysis requirements of not less than 95 percent of the sand
passing I'S Standard Sieve No. 10 and not more than 5 percent passing L'S Standard Sieve
No. 20. The filter pack extended from the bottom of the borehole to a minimum of 3 feet
above the top of the screen. The annular space above the filter pack was backfilled with a
minimum of 5 feet of bentonite chips. The annular space above the bentonite chips to the
surface was backfilled wi th cement bentonite grout tremied into place. A locking above
ground or. where required, flush mount cover was installed to secure the wel l head.

3.1.2 Extraction Wells
Extraction wel l s installed for the preliminary RD efforts are listed in Table 3-1.

Extraction well EX-2-S was constructed using 6 inch diameter PVC riser pipe and screen.
Extraction wells EX-2-I and EX-2-D were constructed using 8 inch diameter PVC riser pipe
and screen. The riser pipe was Schedule 40 PVC. The well screen was constructed of
Schedule 40 PVC wi th 0.032-inch slots.
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Kxtraction wells were installed in a nested fashion and consist of a maximum of three
wells at various depths to respectively extract contaminated groundwater at shallow (100 to
130 feet), intermediate (145 to 190 foot) and deep (195 to 235 feet) aquifer /ones. Results
from the plume characterization study were used to determine which aquifer /ones are
contaminated.

A test hole for the well nest was drilled first and logged by the onsite geologist. The
boring log information was used to select the specific screen depth for each extraction wel l .
Screen length for the wells was field determined and installed wi thin the selected water
bearing /one at each extraction well location.

Wells wi th in the well nest were installed with the shallow well upgradient of the
intermediate well and the intermediate well, upgradient of the deep well. Individual wel ls
were installed approximately 15 feet apart. A detailed location map for observation well
nests OB-1 and OB-2 and extraction well nest EX-2 is presented in Figure 3-2.

The annular space around the screen was backfilled w i th No. 1 Fine Washed Silica Sand
filter pack. The filler pack extended from the bottom of the borehole to a minimum of 3 feet
above the top of the screen. The annular space above the filter pack was backfilled with a
minimum of 5 feet of bentonite chips. Remaining annular space about the bentonite seal was
backfilled to the ground surface with bentonite grout. A locking flush mount cover was
installed to secure the well head.

3.1.3 Boring Logs and Well Construction Logs
Boring logs and well construction logs for wells listed in Table 3-1 are provided in

Appendix A and Appendix B, respectively.

3.1.4 Well Development
Well development consisted of surging and pumping the well using an electric

submersible pump. The temperature, pH, specific conductivity, turbidity, dissolved oxygen
(DO), and oxidation reduction potential (ORP) was monitored during pumping. Well
development data was recorded in the field data sheets (Appendix C). Pumping continued
until the field parameters stabilized and the water was clear and free of fines.

In all cases, care was taken not to collapse well screens during development activities,
and at least half as much water as was introduced during drilling was removed during
development and construction of each well. Development fluids (fluids recovered from the
wells during development) were collected and managed as described in Section 4.0.
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3.2 Sampling Locations and Analyses
The scope of the preliminary RD investigation included groundvvater sampling and

analysis for newly installed wells (Table 3-1) and currently existing wells (Table 3-2). The
locations of the wells are shown on Figure 3-1. Groundwater samples were analyzed for total
chromium (Cr). Samples from wells representative of extracted groundwater were analyzed
for total chromium and hexavalent chromium. Groundwater samples were collected
separately for treatability study purposes from wells EX-2-S. EX-2-1. EX-2-D. RW-6. and
a composite sample from several monitoring wells. The treatability study samples were
analyzed for several wet chemistry and metals parameters. Results of the samples will be
discussed in the treatability study report. All samples were unfiltered.

Analytical parameters, anahlical methods, sample container requirements, preservation
methods, and holding times are summarized by sample media in Table 3-3. The total number
of samples collected during the investigation including duplicates, blanks, and other quality
control samples are summarized by sample media in Table 3-4.

3.3 Groundwater and Soil Sampling Procedures
The following general procedures were practiced when sampling:
• A clean pair of new. disposable surgical gloves were worn each time a sample was

collected and equipment was deontaminated or replaced with new material between
each sample.

• During the course of the field investigation, all samples were properly documented,
as described in the FSP (BVSPC. 1999b). FSP Addendum (BVSPC. 2000a). QAPP
(BVSPC. 1999c). and QAPP Addendum (BVSPC. 2000b). Documentation
included completion of chain of custody (COC) forms, field logbook
documentation, and sample labels for sample containers.

• Samples were immediately sealed, kept out of the sun, and kept cool by ice after
collection.

• All samples for hexavalent chromium analysis were shipped "Next Day Air-Early
A.M." by L'PS for 7:30 A.M. delivery to meet the 24 hour holding time.

3.3.1 Water Level Measurement
Water levels for existing wells were measured prior to any intrusive work. The water

level, t ime of measurement, and date were recorded.
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Table 3-2
I-x i s t ing Wells Sampled as part of the Remedial Design (September 2000)

Ace Services Site
Remedial Design

Well Number
MW-l-S
MW-l-I
MW-l-D
MW-2-S
MW-2-I
MW-2-D
MW-3-D
MW-4-S
MW-4-I
MW-4-D
MW-5-S
MW-5-I
MW-5-D
MW-6-S
MW-6-1
MW-6-D
MW-7-S
MW-7-1
MW-7-D
MW-8-S
MW-8-I
MW-8-D
MW-9-S
MW-9-I

Well Number
MW-9-D
MW-10-P
MW-l l -S
M W - l l - I
M W - l l - D
MW-12-S
MW-12-I
MW-12-D
Ace Recover}
Ace Recover}
Ace Recover}

Well-S (ACH-R-S)
Well-1 (ACK-R-I)
Well-D (ACH-R-D)

PWS #8
RW-1
RW-2
RW-3
RW-4
RW-5
RW-6
RW-8
RW-9
HPMW-6-S
HPMW-9-S
Ion Hxchange Treatability Study Samples

Niolcs M\V = Monitoring W e l l
I'WS =• I 'uhlic Walcr Suppl>
RW - Residential Well
l> - Perched
HI'MW - Hi-I'lains Coop Moniloring Well
S = Shallow
1 ~ Intermediate
[) - Deep
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Table 3-3
Analytical Parameters and Methods.

Containers. Preservatives, and Holding Times
Ace Services Site
Remedial Design

Parameter

Mcllvod

[extraction Analysis
Container

Requirements Preservative

Holding 7imc

[\lraclioii AnaKsis

Water

C'r. total

C r VI

6010

7I%A

120ml l'ol\

120 ml I'olv

IIN(),.4°t

4°C'

h months

24 hours

6 months

24 hours

Soil

C r. total 3050 6UIO 2 01 glass jar •4 C 6 months 6 months

Note 1 loci III data packages

RAC VII Ac* Swvicos Sile
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Table 3-4
Sample Summary
Ace Services Site
Remedial Design

Parameter

Number
of
Primary
Samples

Number
of
Duplicates

Number
of
Rinsates

Number
of Matrix
Spikes'

Number of
Matrix Spike
Duplicates'

Total Number
of Samples

Water

Cr. total

Cr VI

54

II

6

1

4

1

13]

[1]

[31

[11

64

13

Soil

Cr. total 3 0 0 0 0 3

Note 1 : MS MSD samples are additional volume only.

RAC VII Ac» Services Site
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3.3.2 Well Purging/Development and Groundwater Sample Collection
Before sampling, the depth to water was measured and recorded. Using information

from the well construction logs, the total volume of water in the well casing was determined.
The subcontractor (Woofter Pump and Well, Inc., Hoxie, Kansas) purged the wells prior to
collecting groundwater samples. The monitoring wells and the Ace Recovery Well were
purged and sampled using a submersible pump and Public Water Supply Well No. 8 was
sampled using its dedicated turbine pump. A water truck was used to store and transport the
purge water so it could be discharged to the City of Colby's sanitary sewer system.

In addition to the collection of primary samples, quality assurance/quality control
(QA/QC) samples such as equipment rinsate blanks, duplicate samples, and matrix spike
(MS), and matrix spike duplicate (MSD) samples were collected.

Monitoring well purging/development data sheets were completed for each well that was
developed or sampled and are provided in Appendix C.

3.3.2.1 Existing Monitoring Well Purging and Sample Collection. Most of the
existing monitoring wells were purged using a high capacity (- 15 gpm) submersible pump.

The remaining existing monitoring wells and the three screened intervals of the Ace
Recovery Well were micropurged. The wells were micropurged at a rate less than the
recharge rate of the well. The water level in the well was monitored for drawdown during
micropurging. Micropurging was performed at a rate so that minimal drawdown occurred.
Micropurging was performed at approximately one liter per minute (0.26 gallons per minute).
The wells were micropurged from the midpoint of the screened intervals.

Field parameters (temperature, pH, specific conductivity, ORP, turbidity, and DO) were
measured and recorded during both purging processes. Measurements were recorded
periodically until stabilization occurred at which time purging was complete and the sample
collected.

3.3.2.2 Public Supply Well No. 8 Purging and Sample Collection
The subcontractor (Woofter Pump and Well. Inc.) purged the well prior to collecting

groundwater samples. The public water supply well was sampled using its dedicated turbine
pump. Field parameters (temperature, pH, specific conductivity, ORP, DO, and turbidity)
were measured and recorded during the purging process.

RAC VII Ac* S»wc«s S.te 46118126-03
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3.3.2.3 Residential Well Purging and Sample Collection. The residential wells
sampled during the groundwater sampling activity are listed in Table 3-2. Addresses for the
residential wells are provided on Table 3-5. The residential wells are equipped with
dedicated pumps. The samples were collected from an outside tap prior to any water
treatment system. Purging and sample collection procedure for the residential wells was as
follows:

(1) The tap was opened and allowed to How prior to sample collection. The field
parameters (temperature, pH, specific conductivity. ORP. turbidity, and DO) were
measured periodically. Purging was considered complete when the field parameters
stabilized.

(2) Following the purging procedure, the flow from the tap was reduced for sample
collection in order to minimi/e agitation and aeration.

(3) The sampler donned a clean pair of surgical gloves.
(4) At the end of the purging interval, the sample containers were filled directly from

the tap.
(5) Following sample collection, sample documentation (i.e.. sample number, chain-of-

custody record) was completed and noted in the field logbook.
(6) The samples were placed in a cooler on ice.

3.3.3 Subsurface Soil Sampling
Soil samples were collected from drill cuttings for IDW characterization as discussed

in Section 4.0. The samples were analy/.ed for total chromium.

3.3.4 Equipment Rinsate Blanks
Rinsate blanks were used to measure the effectiveness of pump decontamination

procedures. Equipment rinsate blanks were prepared from the submersible pumps after the
pumps had been decontaminated. The rinsate blanks were identified with a sample
identification number. The rinsate blank number, time, and date of collection was
documented in the field logbook.

3.3.5 Duplicate Samples
The purpose of duplicate samples is to assess laboratory QA/QC. Duplicate samples

were collected in the field by alternately fi l l ing appropriate sample containers for the primary

RAC VII Ac» Services S.le 46118126-03
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Table 3-5
Residential Well Sample Codes

Ace Services Site
Remedial Design

Code

RW-1

RW-2

RW-3

RW-4

RW-5

RW-6

RW-7

RW-8

RW-9

Residential Well Description

1 75 Thompson

1 655 E. 4th

1 765 E. 4th

1 795 E. 4th

1 680 E. 4th

1 940 E. 4th

2040 E. 4th

1 888 County Road 2 1

2580 E. 4th

RAC VII Ac* Serv>c*> Sit*
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and duplicate samples. The primary sample and the duplicate samples were placed in
identical containers, preserved in the same manner, and submitted for the same analyses.
The duplicate groundvvater samples were identified wi th a sample identification number.
The sample location, number, and date and time of collection was documented in the field
logbook.

3.3.6 Matrix Spike/Matrix Spike Duplicates
The purpose of MS/MSD samples is to evaluate effects of the sample matrix on the

accuracy of the analysis. MS MSI) samples were collected in the field by alternately fi l l ing
appropriate sample containers for the primary. MS. and MSD sample from the discharge
hose of the pump. The primary sample, the MS sample, and the MSD samples were placed
in identical containers, preserved in the same manner, and submitted for the same analyses.
The MS/MSD samples were identified wi th a sample identification number. The sample
location, number, and date and time of collection was documented in the field logbook.

3.4 Sample Numbering System
A sample numbering system was used to identify each sample submitted for chemical

analysis. The purpose of the numbering system was to provide a tracking system for retrieval
of information on each sample. The sample identification numbers allocated for all sampling
efforts were used on sample labels, chain-of-custody records, and all other applicable
documentation used during the sampling activity. A listing of all sample identification
numbers was maintained in the field logbook by the field team representative.

Sample identification numbers consist of four components: a media code, a well code,
the date, and the sample characteristic code. The following is an example of a completely
numbered sample, with each component identified:

W-MW-l-S-091900-P.

where

W = water
MW = well type code (i.e., monitoring wel l ) ,
1 = well number code
S = well interval code (shallow)
091900 = sample date code (month, day, and year sample was collected), and

RAC VII Ace Sefvic»j Sil« 45118 126-03
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P = sample characteristic code (i.e., primary).
The media codes consist of W for water or S for subsurface soil. The well type code

identifies the well type: MW for monitoring well, PWS for public water supply. RW for
residential well, ACH for Ace recovery well, HX for extraction wells, OB for observation
wells, and HPMW for Hi-Plains Coop monitoring wells. The well number code identifies
the well number. The well interval code identifies the aquifer /.one monitored: P for
perched. S for shallow, 1 for intermediate, and D for deep. The sample date code identifies
the data the sample was collected: 091900 is September 19. 2000. The sample characteristic
code indicates whether the sample is a primary sample (P). an equipment rinsate blank (R),
duplicate (D), a matrix spike (MS), or a matrix spike duplicate (MSD) sample.

3.5 Documentation
Documentation was a vital aspect of the site investigation. This section discusses

pertinent documentation activities.

3.5.1 Field Logbook
Bound field logbooks were maintained by the sampling team to provide a detailed record

of significant events, observations, and measurements taken during the field investigation.
The field log books are intended to provide sufficient data and observations to enable the
field team to reconstruct events that occurred during the project. Copies of the field
logbooks kept by field personnel are presented in Appendix D.

3.5.2 Sample Labels
An adhesive sample label was placed on each sample container submitted for chemical

analysis. The following information was included on each sample label:
• Site name.
• Sample number.
• Name of sampler.
• Sample collection date and time.
• Analysis requested and preservatives added.

3.5.3 Chain-of-Custody Record
Chain-of-custody procedures were employed to maintain and document continuous

sample possession. A sample was considered under a person's custody if it was in that
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person's physical possession, within visual sight of that person after taking physical
possession, secured by that person so that the sample could not be tampered with, or secured
by that person in an area that was restricted from unauthorized personnel.

A chain-of-custody record was completed for each sample shipment. Standard
laboratory chain-of-custody records were used. After completion of the chain-of-custody-
record. one carbonless copy of the chain-of-custody record was retained by the field crew and
the remaining copies and the original were enclosed in a scalable plastic bag and secured to
the inside of the shipping container lid. A separate chain-of-custody record was completed
for each shipping container. Shipping containers were secured, and custody seals were
placed across the container openings. The chain-of-custody record was sealed inside the
shipping container, and the custody seals remained intact; therefore, the commercial carrier
was not required to sign the chain-of-custody record. C'opies of the chain-of-custody records
are included in Appendix H.

3.5.4 Custody Seals
Custody seals were used to ensure the integrity of the samples when they remained

unattended or when they were relinquished to the delivery service until they were opened by
the laboratory. All samples were shipped in an insulated shipping container, and each
shipping container was sealed wi th at least two custody seals. The seals were affixed to each
shipping container so that it was necessary to break the seals to open the shipping container.

3.5.5 Airbills
An airbi l l was completed for each sample shipment. Priority 7:30 a.m. overnight

delivery was used for samples collected in the morning and late morning delivery was used
for samples collected in the afternoon to achieve the analytical holding time (24 hours) for
hexavalent chromium analysis. C'opies of the completed airbills are included in Appendix F.

3.6 Decontamination Procedures
Procedures for equipment decontamination were implemented to avoid

cross-contamination of subsurface strata and samples of various media that are to be
submitted for chemical analysis. Sampling equipment was thoroughly cleaned and
decontaminated before initial use and between sample locations.
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3.6.1 Initial Decontamination
Initial decontamination of the drill rig, sampling equipment, and electric pump before

any wells were purged and sampled included the following:
(1) Steam clean with potable water.
(2) Circulate and rinse pump with potable water.
(3) Rinse pump with distilled water.
Initial decontamination of the split-spoon sampler included alconox wash followed by

potable and distilled water rinses.

3.6.2 Intermediate Decontamination
Intermediate decontamination of the sampling equipment was required between

sampling attempts. The intermediate decontamination procedures for sampling equipment
was the same as those outlined in the ini t ial decontamination.

3.6.3 Final Decontamination
Final decontamination was performed on all equipment used to drill, purge, or sample

wells. The procedures used during initial decontamination were utili/ed during final
contamination.

3.7 Site Survey Data
A location survey was conducted by Zerr Engineering of Colby, Kansas, as part of the

preliminary RD investigation. Items surveyed included newly installed monitoring wells.
At monitoring well locations, top of casing (TOC) elevations were measured to the closest
0.01 foot using the notched reference point for monitoring wells. Ground elevations were
measured to the closest 0.01 foot. Location coordinates were also determined for the wells
and are referenced to the State Plane Coordinate System. Elevations are referenced to mean
sea level (msl). specifically to the National Geodetic Vertical Datum of 1929. Survey data
for the wells are presented in Appendix G.

A survey of the site will be performed after all wells are installed and the site area is
defined. A site map will be developed from the survey data. The site map wi l l include
locations of the wells, utilities, cultural features, and topography which wi l l be used as a base
map for engineering drawings.
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3.8 Data Validation
Samples collected in October 1999 and February 2000 were sent to Analytical

Management Laboratories. Inc. of Olathe. Kansas, for analyses. Once samples were received
at the lab. the specified analyses were performed, and results in the form of raw laboratory
data were generated. Data validation and evaluation was then performed on the raw
laboratory data in accordance with L:PA Contract Laboratory Program (CLP) National
Functional Guidelines by Heartland Environmental Services. Inc. of St. Charles. Missouri.

Samples collected in September 2000 were sent to Southwest Laboratories of Oklahoma
in Broken Arrow. Oklahoma. Once samples were received at the lab. the specified analyses
\\ere performed, and results in the form of raw laboratory data were generated. Data
validat ion and evaluation was then performed on the raw laboratory data in accordance with
F.PA Contract Laboratory Program (CLP) National Functional Guidelines by Yalidata
Chemical Services. Inc. of Lilburn. Georgia.

"Fhe objective of the data validation was to review analytical laboratory procedures and
QC results to eva lua te whether the data met project data quality objectives (DQOs)
established in the site specific QAPP (BVSPC. 1999c and 2000b).

Results of the laboratory data assessment for the samples collected in October 1999 and
February 2000 are presented in the Dtitu I Ulidation Report dated January 10. 2000 and April
20. 2000 (BVSPC. 200()e and 20000 and the PARCCx Report and Data Evaluation
Technical Memorandum dated June 28. 2000 (BVSPC. 2000g).

Results of the laboratory data assessment for the samples collected in September 2000
are presented in the Data Validation Report dated December 12. 2000 (BVSPC 2000h) and
the PARCCs Report ami Data Evaluation Technical Memorandum dated December 18. 2000
(BVSPC 20001).

Results of the data va l ida t ion and evaluat ion process have determined the data are
defensible, were collected in accordance with the site specific QAPP and FSP. and are
useable for the intended purposes.

3.9 Aquifer Pump Test
An object ive of the prel iminary RD efforts was to perform pump tests within the three

aquifer /ones. Hydrogeologic data for the pump tests were used to develop a computer flow
model of groundwater How of the site. The model results were used to estimate the number,
location, and extraction rates necessary to achieve remedial action objectives.

4€1'9 '26-C3
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Three pump tests were performed in July and August 2000, and evaluated in September
2000. Pump test procedures and results are discussed in the Pump Test Results Ace Services
Site Memorandum. November 13. 2000. which is presented in Appendix H.

3.10 Groundwater Modeling
An objective of the preliminary RD efforts was to develop a numerical computer model

of groundwater How of the site. The model results were used to estimate the number,
location, and extract ion rates necessary to achieve remedial action objectives.

Numerical computer modeling efforts of groundwater flow of the site was performed in
October and November 2000. Modeling procedures and results are discussed in the
Groundwater Modeling Activities Ace Services Site Memorandum. December 14. 2000.
which is presented in Appendix I.
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4.0 Investigation Derived Waste

Investigation derived wastes (IDW) included decontamination fluids, groundwater
removed from monitoring wells, drill cuttings, fluids, plastic sheeting, and personal
protective equipment.

4.1 Liquids
Purging fluids, development water, and decontamination solution and rinses were

collected and stored in a water tank. The fluids were then transported and discharged into
the City of Colby's sanitary sewer system.

4.2 Personal Protective Equipment
All personal protective equipment (PPH) such as surgical gloves, paper towels, plastic

sheeting, etc., was double bagged and disposed of as solid waste.

4.3 Drill Cuttings
Drill cuttings were placed in containment structures for characterization prior to

disposal. Care was taken to exclude or remove any free liquid. A composite drill-cuttings
sample was collected from the cuttings of each well nest and analyzed for total chromium
for hazardous waste determination purposes. Results of the soil cuttings analyses are
summarized in Table 4-1.

Analytical results determined the cuttings to be non-hazardous (i.e.. less than 100 mg/kg
total chromium). Once results indicated the soils were non-hazardous, the soil cuttings were
spread to the ground per agreement with KDHE Bureau of Waste Management-Solid Waste
Section.
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Table 4-1
IDW Analytical Results

Ace Services Site
Remedial Design

Well Nest No.

OB-1

OB-2

HX-2

Sample No.

S-IDW-OB- 1-07 1300

S-IDW-OB-2-071400

S-IDW-HX-2-071200

Total Cr (mg/kg)

2.4

3.7

3.2
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5.0 Remedial Design Investigation Results

This section presents, evaluates, and interprets data collected during the preliminary RD
efforts performed from July 2000 to September 2000.

5.1 Water Level Data
The Ogallala Formation is an unconfined aquifer in the Colby area. The Ogallala aquifer

is the sole source of potable water for the City of Colby.
Water level data for the monitoring wells are presented in Tables 5-1 and 5-2. The

groundwater elevations were determined using location survey data and water level data
collected during previous Rl and RD investigation activities. The predominant groundwater
flow direction for September 22, 2000, for the shallow, intermediate, and deep /ones is
illustrated on Figures 5-1 through 5-3 respectively. Depth to groundwater in the site area is
approximately 100 to 120 feet bgs. Plots of the groundwater elevation data on site maps
indicate the groundwater flow direction in the three /ones in the site area is predominantly
to the east-southeast. Detailed hydrogeologic data are presented in Appendices H and I.

5.2 Geochemical and Biochemical Groundwater Data
Basic water quality parameters were analyzed or measured on groundwater samples to

evaluate the geochemical and biochemical quality of the groundwater. The geochemical and
biochemical data will be used in the design of the groundwater treatment process. Results
of field parameters are presented in Table 5-3. Analytical results of samples collected
specifically for design criteria will be discussed in the Treatability Study Report which w i l l
be prepared as part of the RD efforts.

5.3 Nature and Extent of Groundwater Contamination
The nature and extent of contamination in groundwater at the site was evaluated from

54 primary groundwater samples. A list of the wells sampled and the analytical results are
presented in 'Fable 5-3. Results for the duplicate samples are also included.
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Table 5-1
Ciroundwater Elevation Data

September 18-22, 2000
Ace Services Site
Remedial Design

Well
MW-1-S

MW-2-S

MW-4-S

MW-5-S

MW-6-S

MW-7-S

MW-8-S

MW-9-S

MW-11-S

MW-12-S

HPMW-3-S

HPMW-6-S

HPMW-9-S

HPMW-12-S

OB-1-S

OB 2-S

EX 2 S

MW-1-1

MW-2-1

MW-4-1

MW-5-1

MW-6 1

MW-7-1

MW-8 1

MW-9-1

MW-11-1

MW-12-1

OB-1-1

OB-2-1

EX-2-1

MW-1-D

MW2-D

MW-3-D

MW-4 D

MW5-D

MW-6-D

MW-7-D

MW-8-D

MW-9-D

MW-11-D

MW-12-D

OB-1-D

OB-2-D

EX2-D

MW-10-P

Top of Casing Elevation

314053
313499

312662

313057

313655

314787

3139 57

314247

314820

316821

313865

313923

313661
313603

3142 71

313959

3142 13

314056

313490

312698

313044

313664

3147 70

313900

314235

314860

316829

314231

313863

3141 30

3140 10

313656

313700

3127 18

3131 07

313683

314749

313866

3142 13

314908

3168 10

3141 98

3138 11

314050

312337

Depth to Water from Top Grour
of Casing (ft)

10700

10249

9602

10059

104 73

11685

10828

111 98

11966

14307

10501

10541

10337
10241

11208

10930

111 67

10707

10280

9650

10056

10500

11665

107 75

111 79

12005

14342

112 17

108 15

11089

10656

10531

10491

9868

10320

106 17

11771

10776

11332

12237

14487

11322

10956

111 54

dry

idwater El
(ft MSL)
3033 53

30325

30306

302998

3031 82

3031 02

3031 29

3030 49

302854

3025 14

303364

3033 82

3033 24

3033 62

3030 63

3030 29

3030 46

303349

3032 1

3030 48

3029 88

3031 64

3031 05

3031 25

3030 56

3028 55

3024 87

3030 14

3030 48

303041

303354

3031 25

3032 09

30285

3027 87

303066

3029 78

30309

3028 81

302671

3023 23

3028 76

3028 55

3028 96

dry
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Table 5-2
Groundwater lilevation Data

September 22. 2000
Ace Ser\'ices Site
Remedial Design

Top of Casing Elevation
Well (ft)

MW-1-S
MW-2-S

MW-4-S

MW-5-S
MW-6-S

MW-7-S

MW-8-S

MW-9-S

MW-11-S

MW-12-S

HPMW-3-S

HPMW-6-S

HPMW-9-S

HPMW-12-S

MW-1-1

MW-2-1

MW-4-1

MW-5-1

MW-6-1

MW-7-1

MW-8-1

MW-9-1

MW-11-1

MW-12-1

MW-1-D

MW-2-D

MW-3-D

MW-4-D

MW-5-D

MW-6-D

MW-7-D

MW-8-D

MW-9-D

MW-11-D

MW-12-D

314053

313499

312662

313057

313655

314787

313957

314247

314820

316821

313865

313923

313661

313603

314056

313490

312698

313044

313664

314770

313900

314235

3148.60

316829

3140.10

313656

3137.00

3127 18

313107

313683

314749

313866

314213

314908

3168 10

Depth to Water from Top Groundwater Elevation
of Casing (ft) (ft MSL)

10692
10251

NA

10076

NA

11682

10828

11295

11981

14324

NA

NA

NA

NA

10698

10278

NA

10065

NA

11666

10780

111.81

120 16

14357

10649

10499

NA

NA

10328

NA

11767

10789

11329

12249

14465

303361

3032 48

NA

302981

NA

3031 05

3031 29

3029 52

3028 39

3024 97

NA

NA

NA

NA

3033 58

3032 12

NA

3029 79

NA

303104

3031 2

303054

3028 44

3024 72

3033 61

3031 57

NA

NA

302779

NA

302982

3030 77

302884

3026 59

3023 45

MW-10-P 312337 NA NA
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H
Table 5-3

Data Summary (September 2000)
Ace Services Site
Remedial Design

Well

Groundwater

MW 1 S

MW 2 S

MW 4 S

MW 5 S

MW 6 S

MW 7 S

MW 8 S

MW 9 S

MW 11 S

MW 12 S

EX 2 S

OB 1 S

OB 2 S

HPMW 6 S

HPMW 9 S

ACE R S

MW 1 I

Total Cr
(ug/L)

14

118

22

3 U
(3U)

66

94

10 U

259
(300)

162

92

532

483

356

3 U

374

358

6

Hexavalent Cr
(ug/L)

170

30

PH
(units)

68

69

65

73

74

72

72

73

7 2

7 1

73

7 1

72

7 2

68

69

6 7

sc
(umhos/cm)

1248

754

1013

733

544

576

606

632

665

700

649

916

940

940

950

1015

1111

Temp
(C)

20

19

19

15

20

14

15

15

15

20

15

20

18

18

16

17

19

DO
(mg/L)

1 1

52

73

69

76

69

64

7 5

72

70

69

56

66

66

08

07

03

Turbidity
(NTUs)

3

12

4

0

17

0

0

0

0

7

0

20

6

6

0

12

1

ORP
(mV)

77

83

105

219

70

222

212

214

220

51

216

64

97

97

192

103

63
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Table 5-3
Data Summary (September 2000)

Ace Services Site
Remedial Design

Well

MW 2 1

MW 4 1

MW 5 1

MW 6 1

MW 7 1

MW 8 I

MW 9 1

MW 11 I

MW 12 I

EX 2 I

OB 1 I

OB 2 I

ACE R 1

MW 1 D

MW 2 D

MW 3 D

MW 4 D

MW 5 D

Total Cr
(ug/L)

1,780

35

33
[5]

64

36

1.020

4,170

117
(114)

182

2.360

197

630

151

22

214

60

44

4

Hexavalent Cr
(ug/L)

1.800

50 U

50 U

120
(120)

180

3.000

220

PH
(units)

50

66

61
73

7 1

69

72

7 2

7 2

7 4

7 2

7 3

6.7

69

7 4

7 3

74

70

7 4

sc
(umhosycm)

660

853

551
480

754

566

624

592

629

442

571

652

692

756

428

450

410

446

422

Temp
(C)

18

19

19
15

18

20

15

15

15

15

15

18

19

17

18

16

15

18

16

DO
(mg/L)

22

61

73
77

58

56

38

4 5

66

75

52

56

49

4 1

79

7 1

7 2

80

80

Turbidity
(NTUs)

7

3

4
0

8

11

0

1

0

0

0

7

9

6

3

0

0

8

0

ORP
(mV)

157

115

113
226

81

61

211

214

204

192

209

54

117

199

94

212

210

121

199



Table 5-3
Data Summary (September 2000)

Ace Services Site
Remedial Desien

Well

MW 6 D

MW 7 D

MW 8 D

MW 9 D

MW 11 D

MW 12 D

EX 2 D

OB 1 D

OB 2 D

ACE R D

PWS 8

Residential Wells

RW 1

RW 2

RW 3

RW 4

RW 5

Total Cr
(ug/L)

211

84
(80)

1.630
(1610)

2,040

114

7 U
(7U)

1,920

210

1,120

61

2,900

40

3 U

3 U

7 U

9 U

Hexavalent Cr
(ug/L)

1,930

3,000

pH
(units)

74

75

73

74

74

76

71

74

7 1

72

75

72

77

7 7

77

76

sc
(umhos/cm)

551

388

532

555

466

373

559

437

657

621

587

784

410

400

428

456

Temp
(C)

17

15

15

15

15

15

15

16

19

17

15

15

16

15

15

16

DO
(mg/L)

67

77

51

44

73

78

49

70

56

63

69

76

87

84

85

79

Turbidity
(NTUs)

5

0

0

0

0

0

0

0

13

3

4

0

0

1

0

0

ORP
(mV)

75

227

232

217

213

215

48

225

61

87

231

273

212

383

274

248



Table 5-3
Data Summary (September 2000)

Ace Services Site
Remedial Design

Well

RW 6

RW 8

RW 9

Rinsates

MW R 1

MW 11 S

OB 1 D

OB 2 S

IDW (mg/kg)

OB 1

OB 2

EX 2

Total Cr
(ug/L)

132

31 U

3 U

3 U

3 U

3 U

4

2

4

3

Hexavalent Cr
(ug/L)

50 U

PH
(units)

75

74

7 7

sc
(umhos/cm)

484

537

381

Temp.
(C)

15

16

15

DO
(mg/L)

90

84

85

Turbidity
(NTUs)

1

1

0

ORP
(mV)

220

274

262

Duplicate results in parentheses
Re-sampling in brackets
Cr = chromium
ug/L « microgram per liter

Cr VI = hexavalent chromium

SC * specific conductance
umhos/cm = micromhos per centimeter
Temp * temperature
C = Celsius

OO = dissolved oxygen
mg/L = miligram per liter

NTUs = nephetometnc turtotdity units
ORP • oxidation/reduction potential
mV = milivott
MW * monitoring wel
P = perched
S • shalow
I = intermediate

D = deep
ND = nondetect (detection limit)
U - qualified as nondetect
J * estimated
ARW = Ace recovery well
PWS • Public Water Supply
R = residential wel
mg/Kg * miligram per kiKogram

IDW = investigation derived waste



Analytical results of the groundwater samples indicate the presence of chromium in
groundwater. Comparing results of the total chromium and hexavalent chromium analyses
indicates that most or all of the total chromium is in the hexavalent state. Hexavalent
chromium (Cr (VI ) ) typically occurs in the dissolved state while trivalent chromium (C'r ( I I I ) )
typically occurs as a precipitate or solid. The detected concentration of hexavalent chromium
may exceed the total chromium concentration because the parameters were analy/.ed using
two different methods. Data validation procedures have determined that results for both
methods are wi th in acceptable ranges of the methodologies.

The total chromium concentrations have been contoured on Figures 5-4 through 5-6 to
illustrate the hori/.ontal extent of total chromium in the aquifer in the shallow, intermediate,
and deep /ones. The vertical extent of hexavalent chromium in the groundwater is illustrated
in Figure 5-7.

Historical results for total chromium are presented in Table 5-4.

5.4 Remaining Preliminary RD Activities
Hfforts for completing preliminary RD objectives are described in the RD WP (BVSPC.

1999a; 1999f), FSP (BVSPC, 1999b; 2000a), and QAPP (BVSPC 1999c; 2000b). Initial
efforts were planned using information and site data available at that time. Completion in
October 1999 of Phase 1 of the preliminary RD activities indicated additional monitoring
wells were needed to complete characterization of the nature and extent of contamination.
Completion in February 2000 of Phase 2 activities also indicated additional monitoring wells
were needed to complete objectives. Phase 3 of the preliminary RD activities was completed
in November 2000, results of which are discussed in this report. However, two additional
monitoring well nests remain to be installed pending property access.

Phase 3 investigation activities have provided additional and more complete information
concerning site characteristics and the nature and extent of contamination. The remaining
preliminary RD activities include:

• Installation of two monitoring well nests: and
• Geotechnical borings
• Survey of site area to develop a base map for engineering design drawings.
Two additional monitoring well nests are to be installed to confirm the downgradient

extent of the chromium plume(MW-13 and MW-14). Kach monitoring well nest will consist
of a shallow and intermediate well. The well nests wil l be installed south of the railroad
tracks. Proposed locations for the two well nests are illustrated on Figure 5-8. Final
locations of the wells were selected with consideration to property access restrictions.

RAC VII Ac« Services Site 46118126-03
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25$ (300)̂  EX-2-S

OB-2-S
356

RW-3
<3

RW-9
<3

RW-8*

LEGEND

*!i:
1

NOTES
WELL CONSTRUCTION DATA NOT
AVAILABLE FOR RESOENTIAL WELLS
(RW). RW DATA ARC PRESENTED FOR
REFERENCE ONLY AND ARE NOT
CONTOURED.

500' 250' 0 500'

MW-l-S 0 EXJSTWC HELL LOCATION
<3 MTH DENTIFICATION AND TOTAL

100

CHROMIUM CONCENTRATION
2000)

TOTAL CHROMIUM
ISCCONCENTRATION CONTOUR (
(DASHED WHERE APPROMMATE)

RGURE 5-4
TOTAL CHROMIUM
ISOCONCENTRAT10N
CONTOUR MAP -
SHALLOW ZONE
ACE SERVICES SITE



»

ACE SERVICES SITE

ACE RECOVERY WELL

MW-7-I iOB-1
36

RW-9

15
MW-1-1

1

MOTES;
WELL CONSTRUCTION DATA NOT
AVAILABLE FOR RESDENTIAL WELLS
(RW). RW DATA ARE PRESENTED FOR
REFERENCE ONLY AND ARE NOT
CONTOURED.

500' 250' 0 500'

100

EXISTING WELL LOCATION
<3 WITH DENTIFICATKN AND TOTAL

CHROMIUM CONCENTRATION (ugA)
(SEPTEMBER 2000)

-— TOTAL CHROMIUM ISOCONCENTRATION
CONTOUR (ug A) (DASHED WHERE
APPROXIMATE)

FIGURE 5-5
TOTAL CHROMIUM
ISOCONCENTRATION
CONTOUR MAP -
INTERMEDIATE ZONE
ACE SERVICES SITE



ijsi
fl*

MW-4-D
.44

CE gECOVERY WELL

RW-2
<3

RW-3
<3

<9

RW-4
<7

RW-7

MW-12-D
<7

RW-9.
<3 '

RW-8

1

NOTES:
WELL CONSTRUCTION DATA NOT
AVALABLE FOR RE9DENTIAL WELLS
(RWl RW DATA ARE PRESENTED FOR
REFERENCE ONLY AND ARE NOT
CONTOURED.

500' 250' 500'

MW-1-D
82

10°

WELL LOCATION
WITH IDENTIFICATION AND TOTAL
CHROMHJM CONCENTRATION
(SEPTEMBER 2000)

TOTAL CHROMIUM
ISOCONCENTRATION CONTOUR (ugA)
(DASHED WHERE APPROMMATE)

RGURE 5-6
TOTAL CHROMIUM
ISOCONCENTRATION
CONTOUR MAP -
DEEP ZONE
ACE SERVICES SITE
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Table 5-4
Summary of Historical Analytical Results

Total Chromium in Groundwatcr (ug/1. unfiltered)
Ace Services Site

i9«n i9ti

ON

MW I I)

MW 2 D

MW 1 D

MW 4 S

MW IS

Ace Recovery We*

Ace Recovery Well ISh»Jlo« Screen)

Act Recovery Well (Imermedule Screen)
Ace Recovery Well (Deep Screen)

NTV9

40 III

112-117 240 410-7)0 170 1400 |« 911 ;4-9ll 610714 410 91-214

276. IIOOIIOO IOWO

.
T

j

CofcY PVYS Wel No I

l[Mirt»«M HPMW-6 S

|IHi Flam HTMW 9 S

! Re»deiilul Wel «?
:ReudeiXial Wdl <6

Rexdemujl Wdl 11

Rendential Well <2

ReiKtenlialWdl')

Rewfential Wdl M

f ofcy Wreckmf Co Wdl

ReudcMial Well 17

! RevdeMul Wett II ,

.Cotry Implefnenl Co Wdl '

Me*do«lirk lix Well 20

'CobWenone lim Wdl ND

:) - Eitimued

NiX 10) - Chrnmiuni noi detecled at identiried detection kmrt

a - IXapncate tampk remit in pareMhews

b - KDKF >pkl umple mult m bracket!

c -Mi Pla»u Co-op Report. February 21. 1991

I 12-117 • Minmum-maiMnuin ranfe of total chromium during lamphng, penod

MCL fc» Chromium -100 uf/1.

* Source - KDUE 1919. KDHE 1996

20

NI>

ND 1-14 ND4IOO

ND6 4-7 NO 12

VI>

191(1

Ml

14*

1.200(1.2001

NTXIOI

ND<IO|

NIX 101 (SIX Ml

S I / 6 4

NO(10| i

1100

II

24

M)

NI)

^m
M)

14

NT)

hugged

2 10 471 1 1 1

60 I6O 61

; 610)614] 2.700<2.600) j I910(20V)) ( 290« 1000)

' 7) NTxn
101 174

271 20 II NIX1"!

122 60 122 KU<IOI) 112

4)4 40 17 16 40

NTXIO) ND(IO) NIX'1

MX 10) 22 NIX'1

MXIO) NIXIO) NIX'1

.



The site survey base map wil l include the area identified as part of the site. The site
survey base map w i l l include areas where additional extraction well nests may need to be
installed to achieve the active remediation goal defined in the ROD for the site.
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15

HPMW-

ACE SERVICES SITE

HPMW-9 *
ACE RECOVERY WELL

.« •

MW-2a ,.

MW-3»

PWS WELL NO.

MW-5

OB-!
-

RW-1

MW-11

O
MW-13

• RW-2
RW-3

RW-4

« • •
MW-12 RW-6 RW-7

MW-14

RW-9

RW-8

MW-1

MW-U

• EXISTING WELL NEST LOCATION
WITH IDENTIFICATION

O PROPOSED WELL NEST LOCATION
WITH IDENTF1CAT10N

500" 250* 0 500* FIGURE 5-8
LOCATIONS FOR PROPOSED
MONITORING WELLS
ACE SERVICES SITE
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Appendix A
Boring Logs



f^T| BLACK & VEATCH
U*^ BORING NO. OB-1-S
mLLM LOG OF BORING SHEET , OF .

CLIENT
USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Grassy.

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM) T O T A L DEPTH
N 9380.08607' E 10308.468671 3142.71' (msl) 133 FEET

LOGGED BY
G Feikner

SAMPLING

UJ

^ ,_
crt

^
i£ujII
</>l

to

*~^t/5 ac
00

to
0*

—
CD

to
0*

£
CO

Z!

UJ CC

Is
CORING

UJ UJ

cj t/i

ocsioc 5

X

ac uj

OC
z UJ

QC s
oc

GC

§£oc£J
UJoc
||

1ac

CHECKED BY APPROVED BY

PROJECT NO.
46118

DATE S T A R T
7/12/00

DATE FINISH
7/12/00

B. Smith B. Smith
o
X

,_
U.
Z

X
1 —
Q.
UJa

t — i

2 -

3 -

4 -

5-

6-

7 -

8 -

9 -

10 -

11 -

12 -

13-

14 -

15-

16-

17 -

18-

19 -

20 -

21-

22-

23-

24 -

25-

26-

27 -

28 -

29 -

UJa.

UJ

a.

to

to
0

u

a.
cc
o

!»V»"
»»*»•
»V»'
!»'«A>'
'V4

"̂VXCvC'
k *s* ̂

^

>xV<

'*"***<

is
'w
'%
ft?i
&'"i

CLASSIFICATION OF MATERIAL

Undifferentiated Overburden (See boring
log (or OB-1-0)

REMARKS

Boring advanced using
ro tary nash methods
w/5-3/8 ' OD drag bit.
Reamed boring w/8" 00
drag bit using Mater as
drilling fluid

Bottom of boring 9 133'.

Water level not
recorded

Monitoring well installed
on 7/12/00



^^T| BLACK S VEATCHta
CLIENT

USEPA

PROJECT LOCATION
Coiby. Kansas

SURFACE CONDITIONS
Grassy

LOG OF BORING BORING NO.^
PROJECT

Ace Services
COORDINATES ELEVATION (DATUM) TOTAL DEPTH
N 9378.57019' E 10328 25223' 3142.31' (msl) 198 FEET

LOGGED BY
G Felkner

SAMPLING

UJ

It
CO

i-̂
IIcoi

t/1

5*
<D

tn
o*

03

uv

«D

Z|

>-

Is
CO UJ

QC

CORING

IfcJ UJ

<_) CO

Q^

QC Z

^

||
CC

Z UJ

*8
UJ
QC

QC

81̂
|| §cc

CHECKED BY APPROVED BY

EET 1 OF 1

PROJECT NO
46118

DATE S T A R T
7/13/00

DATE FINISH
7/13/00

B. Smith B. Smith
o
X

Û.

Z

r
0.
UJ
o

1 -

2 -

3 -

4 —

5-

6 -

7 -

8-

9 -

10 -

11 -

12 -

13 -

14 —

15-

16 -

17 -

18 -

19 -

20 -

21-

22 -

23 -

24 -

25 -

26 -

27 -

28 -

29-

LU
Q_

>—

LU

CL.
I

CO

CD
0
_ i

U
I
0.

cco

»'•>'»'•

'* ft '

y$.
I ̂  '
A*X

v'v
V%'t
!» xV '

>&
V.'t

A$
*t!'t
V/t
•«*V1 % <
v3
-S'xS
xS;-%;
Cv/.w»A'/
>!-.«•
* W '

CLASSIFICATION OF MATERIAL

Undifferentiated Overburden (See boring
log for OB-1-D)

REMARKS

Boring advanced using
rotary wash methods
w/5-3/8" 00 drag bit
Reamed boring w/8" 00
drag bit using water as
drilling fluid.

Bottom of bormg 9 198'

Water level not
recorded

Monitoring well installed
on 7/13/00.

1

1

r
r



^^| BLACK S VEATCH

•m LOG OF BORING
CLIENT PROJECT
USEPA Ace Services

PROJECT LOCATION (
Colby. Kansas

XXXOINATES ELEVATION (DATUM)
N 9362.49239' E 10332.46531* 3141.98* (msl)

SURFACE CONDITIONS LOGGED BY
Gravel. G. Felkner

SAMPLING

LU

5 ^
to

LU oc
K* W.i f< 5

CO

Lw V
I t

«D

CO

Q *
3C

«>

CO

Q *

• ,
0

z ^
LU OC

. LU
& >•

5 8
C/l ...

0?

CORING

yu LU
OC r--j
cj en

QC

If
^

i|
~*

OC

11
£

oc11
£

»—— QC

11OC

§

CHECKED BY
B. Smith
,_
LU
LU
LL
z
X
fr—
0-
LU
0

1 —

2-

3 -

4 -

5-

6-

7 -

8-

9 -

10 -

1! -

12-

13-

14 -

15-

16-

17-

18 -

19-

20-

21-

22-

23-

24 -

25-

26-

27 -

28 -

29-

LU
Q.

I—

LU
—i
O.

CO

co
O

u
I
Q.

cc
CD

9V9i§
vy
y/
y^
yV,

ŷy,
yy,
yY,
yV,
<//,

y^
y//yy,
yy,
yy1

i%yy/
yy/
yyyy,
yy,
yy'
yy1

v/
SSS

BORING NO. OB-1-D

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/12/00

DATE FINISH
7/12/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

GRAVEL.
Clayey SILT, brown, non-plastic.
(Loess).

Silty CLAY, brown.

REMARKS

Boring advanced using
rotary wash methods
w/5-3/8" OD drag bit.
Reamed boring w/8" 00
drag bit using water as
drilling fluid. Lithology
logged from cuttings

1



PTI BLACK S VEATCH

IkJ
CLIENT
USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Gravel.

LOG OF BORING ""^ "1^^
PROJECT PROJECT NO
Ace Services 46118

COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
N 9362.49239' E 10332 46531' 3141.98' (msl) 240 FEET 7/12/00

LOGGED BY DATE FINISH
G. Fdkner 7/12/00
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CLASSIFICATION OF MATERIAL

Gravelly SAND. Drown, medium grained

Sandy CLAY, bfown

Silty CLAY, brown.

Sandy CLAY, brown.

REMARKS



^^T| BLACK 5 VEATCH

•kd LOG OF BORING
CLIENT
USEPA

PROJECT LOCATION C
Colby. Kansas

OORDINATES

PROJECT
Ace Services

N 9362.492391 E 10332 46531'

SURFACE CONDITIONS
Gravel.
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ELEVATION (DATUM)
3141.98' (msl)

LOGGED BY
G Felkner

BORING NO. OB-I-D
SHEET 3 OF 8

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/12/00

DATE FINISH
7/12/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL REMARKS



^̂ 1| BLACK S VEATCHta
CLIENT

USE PA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Gravel

LOG OF BORING BORING Na^ ^D
PROJECT PROJECT NO.
Ace Services 46116

COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
N 9362 49239' E 10332.46531' 3141.98' (msl) 240 FEET 7/12/00

LOGGED BY DATE FINISH
G. Felkner 7/12/00
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CLASSIFICATION OF MATERIAL

Clayey SAND, brown

Sandy CLAY, brown.

SHty SAND, brown.

Gravelly SAND, brown, medium grained
w/some clay

REMARKS



P^| BLACK S VEATCH

Ifcd LOG OF BORING
CLIENT

USEPA

PROJECT LOCATION C
Colby, Kansas

:OORDINATES

PROJECT
Ace Services

N 9362 49239' E W332 46531'

SURFACE CONDITIONS
Gravel.
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ELEVATION (DATUM)
314198' (msl)

LOGGED BY
G Felkner

BORING NO. OB-1-D
SHEET 5 OF 8

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/12/00

DATE FINISH
7/12/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL REMARKS



P^| BLACK & VEATCH

tJ
CLIENT

USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Gravel

LOG OF BORING
PROJECT

Ace Services
COORDINATES ELEVATION (DATUM)
N 9362.49239' E 10332.46531' 3141.98' (msl)

LOGGED BY
G Feikner
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BORING NO. OB-I-D
SHEET 6 OF 8

PROJECT NO.
46118

TOTAL DEPTH DATE S T A R T
240 FEET 7/12/00

DATE FINISH
7/12/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

Clayey SAND, brown, fine
grained

to medium

Gravelly SAND, brown.

REMARKS



p!̂ | BLACK & VEATCH

IfclJ LOG OF BORING
CLIENT

USEPA
PROJECT LOCATION C
Colby, Kansas

:OORDINATES

PROJECT
Ace Services

N 9362.49239' E 10332.46531'

SURFACE CONDITIONS
Gravel.

SAMPLING
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ELEVATION (DATUM)
3141.98' (fflsl)

LOGGED BY
G Felkner

BORING NO. OB-I-D
SHEET 7 OF 8

PROJECT NO.
46118

TOTAL DEPTH DATE S T A R T
240 FEET 7/12/00

DATE FINISH
7/12/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

Silty CLAY.

Clayey SAND, brown, medium grained

REMARKS



f^T| BLACK & VEATCH

IkJ LOG OF BORING B°R'NG "giaTO
CLIENT

USE PA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Gravel.

PROJECT PROJECT NO
Ace Services 46118

COORDINATES
N 9362.49239' E 10332 46531'

SAMPLING
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ELEVATION (DATUM) TOTAL DEPTH DATE S T A R T
3141.98' (msl) 240 FEET 7/12/00

LOGGED BY DATE FINISH
G. Felkner 7/12/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

CLAY, brown.

Gravelly SAND, brown.

SHALE, grayish-oreen. thin bedded.
(Pierre Shale Fm)

REMARKS

-4000 gallons water
used during drilling

Bot tom of boring e 240'
Water level not
recorded Extraction well
installed 7/12/00



^TT| BLACK S VEATCH
^^ BORING NO. OB-2-S
•^4 LOG OF BORING SHEET i OF i

CLIENT
USEPA

PROJECT LOCATION
Coiby. Kansas

SURFACE CONDITIONS
Grassy

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM) TOTAL DEPTH
N 9377.06295' E 10392.88955' 3159.59' (msl) 133 FEET

LOGGED BY
G Felkner

SAMPLING
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PROJECT NO.
46118
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DATE FINISH
7/14/00
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CLASSIFICATION OF MATERIAL

Undifferentiated Overburden (See boring
log for OB-2-D)

REMARKS

Boring advanced using
rotary Mash methods
w/5-3/8" 00 drag bit.
Reamed boring M/8" 00
drag bit using Mater as
drilling fluid

Bottom of boring 9 133'.

Hater level not
recorded

Monitoring well installed
on 7/14/00



^^T| BLACK £ VEATCH

|̂ |

CLIENT
USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Grassy

BORING NO
LOG OF BORING SH

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM) T O T A L DEPTH
N 9377 94194' E 10402.35013' 3138.63' (msl) 19 6 FEET

LOGGED BY
G Felkner
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CLASSIFICATION OF MATERIAL

Undifferentiated Overburden (See bonng
log for OB-2-0)

EET 1 OF 1

PROJECT NO.
46118

DATE S T A R T
7/14/00

DATE FINISH
7/14/00

REMARKS

Bormg advanced using
rotary wash methods
«/5-3/8 ' 00 draa bit
Reamed boring w/8" OD
drag bit using water as
drilling fluid

Bottom of boring P 196'.

r
r
r
r
r
r
r
r
r
r
r
-

r
water level not
recorded

Monitoring well installed
on 7/14/00.

r
r



pT| BLACK & VEATCH

•kd LOG OF BORING
CLIENT

USEPA
PROJECT LOCATION C
Colby, Kansas

XXWOMATES

BORING NO. OB-2-D
SHEET 1 OF a

PROJECT
Ace Services

N 9377.88098' E 10412.45754'
SURFACE CONDITIONS
Grassy.

SAMPLING
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ELEVATION (DATUM)
3138.11' (msD

L066EOBY
G Felkner

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/13/00

DATE FINISH
7/13/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

TOPSOIL _
Clayey SILT, brown. (Loess)

CLAY, brown

REMARKS

Boring advanced using
rotary wash methods
w/5-3/8" 00 drag bit.
Reamed boring w/8" 00
drag bit using water as
drilling fluid. Lithology
logged from cuttings.



^^T| BLACK S VEATCH

ml* LOG OF BORING B°RING N°SHE??I OF?
CLIENT

USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Grassy

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM)
N 9377.88098' E 10412.45754' 3138.11' (msl)

LOGGED BY
G Felkner
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PROJECT NO.
46118

TOTAL DEPTH DATE S T A R T
240 FEET 7/13/00

DATE FINISH
7/13/00

CHECKED BY APPROVED BY
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CLASSIFICATION OF MATERIAL

Clayey SAND, brown

Sandy C L A Y , bfown.

Clayey SAND, brown. meOum grained.

REMARKS



P5T| BLACK G VEATCH

^-M LOG OF BORING
CLIENT

USEPA

PROJECT LOCATION C
Colby, Kansas

:OOROINATES

BORING NO. OB-2-D
SHEET 3 OF 8

PROJECT
Ace Services

N 9377.88098' E 10412.45754'

SURFACE CONDITIONS
Grassy.

SAMPLING
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ELEVATION (DATUM)
3138 11' (msl)

LOGGED BY
G FelKner

PROJECT NO.
46118

T O T A L DEPTH DATE START
240 FEET 7/13/00

DATE FINISH
7/13/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

Sandy CLAY, txown.

Clayey SAND, brown, medium grained.

REMARKS



^^T| BLACK S VEATCH

ltd
CLIENT

USEPA

PROJECT LOCATION
Colby, Kansas

SURFACE CONDITIONS
Grassy

LOG OF BORING
BORING NO. OB-2-D

SHEET 4 OF 8

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM)
N 9377 88098' E 10412.45754' 3138.11' (msl)

LOGGED BY
G Felkner
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PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/13/00

DATE FINISH
7/13/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

Sandy CLAY, broxn.

Clayey SAND, brown, medium grained

REMARKS

[



^^T| BLACK S VEATCH

•kd LOG OF BORING
CLIENT

USEPA

PROJECT LOCATION C
Colby. Kansas

:OORD1NATES

BORING NO. OB-2-D
SHEET 5 OF 8

PROJECT
Ace Services

N 9377.88098' E 10412.45754'

SURFACE CONDITIONS
Grassy.
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LOGGED BY
G Fetkner

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/13/00

DATE FINISH
7/13/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

Sandy CLAY, txown.

REMARKS
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CD DATE FINISH

7/13/00

PROJECT LOCATION
Colby. Kansas

COORDINATES
N 9377.88098' E 10412.45754'

ELEVATION (DATUM)
3138.11' (rasl)
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^^T| BLACK S VEATCH

\^*m LOG OF BORING
CLIENT

USEPA
PROJECT LOCATION C
Coiby. Kansas

.OORDINATES

BORING NO. OB-2-D
SHEET 7 OF 8

PROJECT
Ace Services

N 9377.88098' E 10412.45754'

SURFACE CONDITIONS
Grassy
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LOGGED BY
G Felkner

PROJECT NO.
46118

T O T A L DEPTH DATE START
240 FEET 7/13/00

DATE FINISH
7/13/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

Clayey SAND. Drown.

REMARKS
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CLASSIFICATION OF MATERIAL REMARKS

CD I/) § CD l/
l

SAMPLING CHECKED BY APPROVED BY |

SURFACE CONDITIONS
Grassy.

LOGGED BY
G. Felkner

DATE FINISH
7/13/00

PROJECT LOCATION
Colby. Kansas

COORDINATES
N 9377.88098' E 10412.45754'

ELEVATION (DATUM)
3138.11' (msl) £
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^^( BLACK S VEATCH

felf LOG OF BORING BORING NO^EX-2^5

CLIENT
USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Grassy.

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM) TOTAL DEPTH
N 9449 78932' E 10336.29564' 3142.13' (msl) 13 5 FEET

LOGGED BY
G Felkner
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CLASSIFICATION OF MATERIAL

Undifferentiated Overburden (See bormg
log for EX-2-0)

REMARKS

Bormg advanced using
ro tary Nash methods
w/7)r OD drag bit
Reamed bonng N/IO" 00
drag bit using water as
drilling fluid

-4,000 gallons of water
used during drilling.

Bottom of boring 9 135'.

Hater level not
recorded

Monitoring well installed
on 7/11/00



^^T| BLACK & VEATCH
|£j

CLIENT
USEPA

PROJECT LOCATION
Colby. Kansas

SURFACE CONDITIONS
Gravel/Asphalt Road

BORING NO
LOG OF BORING SH

PROJECT
Ace Services

COORDINATES ELEVATION (DATUM) TOTAL DEPTH
N 9441.91718' E 10347 99760' 3141.30' (msl) 200 FEET

LOGGED BY
G Felkner
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CLASSIFICATION OF MATERIAL

Uncfcfferentiated Overburden (See boring
log for EX-2-D)

EET 1 OF 1

PROJECT NO
46118

DATE S T A R T
7/11/00

DATE FINISH
7/tl/OO

REMARKS

Boring advanced using
rotary wash methods

r
r
r
r
r

w/7»" 00 drag bit
Reamed boring w/12" 00
drag bit using
Bentonite/water as
drilling fluid

-4.000 gallons of water
used during drilling

r
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r
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r

Bottom of boring P 200'.

Hater level not
recorded

Monitoring well installed
on 7/11/00
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f̂ TJI BLACK & VEATCH

•b^ LOG OF BORING BORING N0-^'2^
CLIENT PROJECT PROJECT NO.

USEPA Ace Services 46118
PROJECT LOCATION (
Colby, Kansas

XXDROINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
N 9434.31623' E 10358 43995' 3140 50' (msl) 240 FEET 7/10/00

SURFACE CONDITIONS L066ED BY DATE FINISH
Grassy. G. Felkner 7/10/00

SAMPLING

LU

in """

LU OC

<n £

</>
UJ Uin 2

<r>

in

*\
to

V*

§1
•

z 1
UJ OC.

£ £
1 8
t/» UJ

oc

CORING

g~
<_) </*

Q£

II
I

°^ LU

ac
2 UJ

tt O(_>
cc

ac

i!
GC

*~ oc

| 8
OC

8oc

CHECKED BY APPROVED BY
B. Smith B. Smith
g

~^L
LL.
Z

I
I—
Q,
LU
Q

1 —

2 —

3-

4 —

5-

6-

7 -

8-

9 -

10-

11 -

12-

13-

14 -

15-

16-

17 -

18 -

19-

20 -

21 -

22-

23-

24-

25-

26-

27 -

28-

29 -

LU
Q.

1-

LU
_ 1
0.

to

CD
0

CJ

Xa.
or
CD

^r*

^//
s//'y//
y//
%
I
yy
w
y^
W
w
/^
yy1

yy'
w
yy1

yy1

i1
<yy,
%/,
yy1

yy/
y//
yy
yy
yy'

1

CLASSIFICATION OF MATERIAL

TOPSOIL
Clayey SILT, brown, non-plastic.
(Loess)

Silty C L A Y , brown

REMARKS

Boring advanced using
rotary wash methods
w/7»" 00 drag bit
Reamed boring w/12" 00
drag bit using
Bentonite/water as
drilling fluid Lithoiogy
logged from cuttings



f̂ ll BLACK & VEATCH r
^^^*^ î BORING NO FX— ?— D
^^^

CLIENT
USEPA

PROJECT LOCATION
Colby, Kansas

SURFACE CONDITIONS
Grassy

LOG OF BORING
PROJECT

Ace Services
COORDINATES ELEVATION (DATUM)
N 9434.31623' E 10358.43995' 3140.50' (<nsl)

LOGGED BY
G Felkner
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^Î̂
^̂
^
%̂
%
^

^̂
x

^

SHEET 2 OF 8

PROJECT NO 1
46118 '

TOTAL DEPTH DATE S T A R T
240 FEET 7/10/00 r-

DATE FINISH
7/10/00

APPROVED BY
B Smith r

CLASSIFICATION OF MATERIAL

Gravelly SAND, brown, medium grained.
some clay

Sandy CLAY, brown.
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^̂ 1| BLACK S VEATCH
W~Vj RDRTNR NO FX-P-D
m^M LOG OF BORING

CLIENT
USEPA

PROJECT LOCATION C
Colby. Kansas

OOROINATES

PROJECT
Ace Services

N 9434.31623' E 10358.43995'
SURFACE CONDITIONS

Grassy.
SAMPLING

CO

tr'V

li

en

V%
«D

tn
a*

ID

CO

x$
flD

z* IR
CORING

?5 £i
<_J CO

oc

5j|Joc 5

X
«§£

Lkl

~*

OC

3 ̂
^ O

£

OCs>
^ O

!4?

ZK

£ >

UJ ̂s^
8

CHECKED BY
B. Smith
t—
LU
LU
U.

z
X
O.
LUa

61 -

62^

63-

64-

65 -

66 -

67 -

68-

69 -

70-

71 -

72-

73-

74 -

75-

76-

77 -

78-

79-

80-

81-

82-

83-

84-

85-

86-

87 -

88 -

89 -

LU

LU
a.
^
CO

0o— i
o
1
tr
CO

'&
> f°
>°?oC

O o <3
> .0

» °°

%
y//

\

%
^///

I

ELEVATION (DATUM)
3140.50' (fflsl)

LOGGED BY
G Felkner

SHEET 3 OF 8

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/10/00

DATE FINISH
7/10/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

Gravelly SAND, brown, medium grained

Sandy CLAY, txown

REMARKS



f^T| BLACK S VEATCH

Î IJ LOG OF BORING
CLIENT

USEPA

PROJECT LOCATION
Coiby. Kansas

SURFACE CONDITIONS
Grassy

COORDINATES

BORING NO. EX-2-D
SHEET 4 OF 8

PROJECT
Ace Services

N 9434.31623' E 10358.43995'
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LOGGED BY
G Felkner

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/10/00

DATE FINISH
7/10/00

APPROVED BY
B Smith

CLASSIFICATION OF MATERIAL

Gravelly SAND, brown, medium grained.
sortie clay.
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^T| BLACK & VEATCH
K*^ BORING NO. EX-2-D
^LmM LOG OF BORING SHEET 5 OF B

CLIENT
USEPA

PROJECT LOCATION
Colby, Kansas

SURFACE CONDITIONS
Grassy.

PROJECT
Ace

COORDINATES
N 9434.31623' E 10358 43995'
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LOGGED BY
G Felkner

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/10/00

DATE FINISH
7/10/00

APPROVED BY
B. Smith

CLASSIFICATION OF MATERIAL

Sandy CLAY, brown.

Clayey SAND, brown, medium grained.

Sandy CLAY, brown.

Clayey SAND, brown, medium grained
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f^T| BLACK 5 VEATCH

^-M LOG OF BORING
CLIENT

USEPA
PROJECT LOCATION
Colby, Kansas

SURFACE CONDITIONS
Grassy.

PROJECT
Ace Services

BORING NO. EX-2-D
SHEET 6 OF 8

COORDINATES ELEVATION (DATUM)
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G. Felkner
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TOTAL DEPTH DATE START
240 FEET 7/10/00

DATE FINISH
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CLASSIFICATION OF MATERIAL REMARKS

CHECKED BY
B. Smith

APPROVED BY
B. Smith

IsURFACE CONDITIONS
| Grassy.

LOGGED BY
G Felkner ^
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P^| BLACK & VEATCH

CLIENT
USEPA

PROJECT LOCATION
Colby, Kansas

SURFACE CONDITIONS
Grassy

PROJECT
Ace Services

COORDINATES
N 9434 31623' E 10358 43995'

SAMPLING
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ELEVATION (DATUM)
3140.50' (msl)

LOGGED BY
G. Felkner

PROJECT NO.
46118

TOTAL DEPTH DATE START
240 FEET 7/10/00 '

DATE FINISH '
7/10/00

APPROVED BY
B Smith ]

CLASSIFICATION OF MATERIAL

Gravelly SAND, brown, medium grained

SHALE, greenish-gray, thm bedded.
(Pierre Shale Fm).

1

REMARKS

———————— 1

1

!

1
I

I

-4000 gallons water
used during drilling.

Bottom of boring ? 240' _
Water level not
recorded Extract ion well
installed 7/10/00.



Appendix B
Well Construction Logs



^^ BLACK £ VEATCH

WELL INSTALLATION LOG
NO. OB-1-S

CLIENT
USEPA - Region vll

PROJECT
Ace Services Site

PROJECT NO
46118

PROJECT LOCATION
Colby, KS

COORDINATES
N 9380.06607' E 10308 46867'

TOP OF RISER ELEVATION (DATUM)
3142.71' (msl)

DATE
7/12/00

STRATUM MONITORED
Gravelly SAND

LOGGED BY
G. Felkner

CHECKED BY
B Smith

APPROVED BY
B Smith

i k 1 \ t

107

' "^

.0'

*

5.0'

/y

//y/

x-
~
f

1

»̂-<•7-

&-

/
/
/̂
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r* t

\ ——————— ^

' V 31

k ——— r
B«

————— CL
A'

E ————————— JJ

-\

133.0'
130.0'

20.0'

PROTECTIVE CASING:
Flush mounted pro tec t ive cover

GROUND ELEVATION:
3J43.05' (msl)

TYPE OF SEAL:
Bentomte Grout

S TYPE OF RISER PIPE:
4" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentomte Chips

•SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OF FILTER:
10/20 Washed Silica Sand

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

METHOD OF INSTALLATION:
Boring drilled to completion, set riser pipe G screen; placed filter G seal. Grouted to 2' below ground surface

REMARKS
Well developed by pumping -2.525 gallons of water f rom well S surging



STV BLACK S VEATCH

WELL INSTALLATION LOG
NO. OB-I-I

r
CLIENT

USEPA - Region VII
PROJECT

Ace Services Site
PROJECT NO.

46118
PROJECT LOCATION

Colby. KS
COORDINATES

N 9378.57019' E I0328.252231
TOP OF RISER ELEVATION (DATUM)

31423V (msl)
DATE

7/13/00 f
-r

STRATUM MONITORED
Clayey SAND. Gravelly SAND

LOGGED BY
G Felkner

CHECKED BY
B Smith

APPROVED BY
B Smith

Vs

172.0'

198.0'
195.0'

5.0'

*

20.0'

•PROTECTIVE CASING:
Flush mounted pro tec t i ve cover

•GROUND ELEVATION:
.2J42.66' (msl)

TYPE OF SEAL:
Bentomte Grout

P.P. S TYPE OF RISER PIPE:
4" Schedule 40 PVC

TYPE OE SEAL:
3/8" Bentomte Chips

SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OE FILTER:
10/20 Washed Silica Sand

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

r
r
r
r
r

METHOD OF INSTALLATION.
Boring drilled to completion, set riser pipe £ screen, placed filter £ seal Grouted to 2' below ground surface.

4
T

REMARKS
Well developed by pumping -5.115 gallons of water f rom well G surging.



^T^ BLACK & VEATCH

WELL INSTALLATION LOG
NO. OB-I-D

CLIENT
USEPA - Region VII

PROJECT
Ace Services Site

PROJECT NO
46116

PROJECT LOCATION
Colby. KS

COORDINATES
N 9362.49239' E 10332.46531'

TOP OF RISER ELEVATION (DATUM)
314198' (msl)

DATE
7/12/00

STRATUM MONITORED
Clayey SAND. CLAY. Gravelly SAND

LOGGED BY
G Felknef

CHECKED BY
B. Smith

APPROVED BY
B Smith

1 I / 1 /

212

W
^_

.0'

*
5 0'

f
///
/

X
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<?
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1
Jj

E-

///
/

Fl
e- rli!

' V 31
Oyj
E ——— r

Be

————— CL
4'

E ————————— JJ

-\

240.0'
235.0'

20.0'

PROTECTIVE CASING:
Flush mounted p r o t e c t i v e cover

GROUND ELEVATION:
U42.29' (msl)

TYPE OF SEAL:
Bentomte Grout

P.P. S TYPE OF RISER PIPE:
4" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentomte Chips

SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OF FILTER:
10/20 Washed Silica Sand

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

METHOD OF INSTALLATION:
Bormg drilled to completion; set riser pipe S screen; placed filter G seal Grouted to 2' below ground surface

REMARKS
Well developed by pumping -5.500 gallons of water from well G surging



^^ BLACK & VEATCH

WELL INSTALLATION LOG
NO. OB-2-S

TCLIENT
USE PA - Region VII

PROJECT
Ace Services Site

PROJECT NO.
46118

PROJECT LOCATION
Colby. KS

COORDINATES
N 9377 06295' E 10392.88955'

TOP OF RISER ELEVATION (DATUM)
3139.59' (tnsl)

DATE
7/14/00 fSTRATUM MONITORED

Clayey SAND
LOGGED BY

G. Felkner
CHECKED BY
B Smith

APPROVED BY
B Smith

X
I
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i

i >
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.0'

y

> t
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.0' _j
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t
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E/
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E^ —————————— 0
:: 4'
7
/^ D/ u

/ 3
jL

f- ——— sc
4

•^ ————— D
1C

' ————— D
m 10*

PROTECTIVE CASING:
Flush mounted p ro tec t i ve cover

GROUND ELEVATION:
U39.86' (msl)

TYPE OF SEAL:
Bentonite Grout

P.P. S TYPE OF RISER PIPE:
" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentonite Chips

SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OF EILTER:
10/20 Washed Silica Sand

r
r
r
r
r
r

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

METHOD OF INSTALLATION
Bonng drilled to completion, set riser pipe fi screen, placed filter £ seal. Grouted to 2' below ground surface.

REMARKS
Well developed by pumping -2.900 gallons of water f rom well S surging.

T



^^H BLACK G VEATCH

WELL INSTALLATION LOG
NO. OB-2-1

CLIENT
USEPA - Region Vll

PROJECT
Ace Services Site

PROJECT NO
46118

PROJECT LOCATION
Colby. KS

COORDINATES
N 9377.94194' E 10402.35013'

TOP OF RISER ELEVATION (DATUM)
3138.63' (msl)

DATE
7/14/00

STRATUM MONITORED
Sandy CLAY. Clayey SAND

LOGGED BY
G Feikner

CHECKED BY
B Smith

APPROVED BY
B Smith

1 1 i I t

IRC]
l\J V.

1 "• €J

.0'
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5 0'vJ . w
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6 ————— Tx

-\

196.0'
192.0'

20.0'

PROTECTIVE CASING:
Flush mounted p ro tec t i ve cover

GROUND ELEVATION:
3J38.91' (msl)

TYPE OF SEAL:
Bentonite Grout

•P.P. S TYPE OF RISER PIPE:
4" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentonite Chips

•SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OE EILTER:
10/20 Washed Silica Sand

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

METHOD OF INSTALLATION.
Boring drilled to completion, set riser pipe fi screen; placed filter S seal Grouted to 2' below ground surface.

REMARKS
well developed by pumping -8.500 gallons of water from well G surging



^^> BLACK S VEATCH

WELL INSTALLATION LOG
NO. OB-2-D

r
rCLIENT

USEPA - Region VII
PROJECT

Ace Services Site
PROJECT NO

46118
PROJECT LOCATION

Colby. KS
COORDINATES

N 9377.88098' E 10412.45754'
TOP OF RISER ELEVATION (DATUM)

3138.11' (msl)
DATE

7/13/00 f
T

STRATUM MONITORED
CLAY. Gravelly SAND

LOGGED BY
G. Felknet

CHECKED BY
B Smith

APPROVED BY
B Smith

t

41
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I )
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i t
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i [
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1
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PROTECTIVE CASING:
Flush mounted pro tec t i ve cover
GROUND ELEVATION:
2J38.47' (msl)

TYPE OF SEAL:
Bentonite Grout

P.P. S TYPE OF RISER PIPE:
4" Schedule 40 PVC

TYPE OE SEAL:
3/8" Bentonite Chips

SCREEN OR OPENINGS SIZE:
4" Schedule 40 PVC w/0.020" Slots

TYPE OF EILTER:
10/20 Washed Silica Sand

TYPE OF SEAL:
10/20 Washed Silica Sand

DIAMETER:
8"

r
r
r
r
r
r
r

METHOD OF INSTALLATION
Bonng drilled to completion, set riser pipe S screen, placed filter & seal. Grouted to 2' below ground surface.

REMARKS.
Well developed t>y pumping -4.680 gallons of water f rom well £ surging

T



^m BLACK S VEATCH

WELL INSTALLATION LOG
NO. EX-2-S

CLIENT
USEPA - Region Vll

PROJECT
Ace Services Site

PROJECT NO.
46118

PROJECT LOCATION
Colby. KS

COORDINATES
N 9449 78932' E 10336.29564'

TOP OF RISER ELEVATION (DATUM)
314213' (msl)

DATE
7/11/00

STRATUM MONITORED
Gravelly SAND

LOGGED BY
G Felkner

CHECKED BY
B. Smith

APPROVED BY
8 Smith

S
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i i
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( ————— D
N
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Nc

PROTECTIVE CASING:
Flush mounted p ro tec t i ve cover
GROUND ELEVATION:
3J42.42' (msl)

TYPE OF SEAL:
Bentomte Grout

P.P. S TYPE OF RISER PIPE:
6" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentomte Chips

SCREEN OR OPENINGS SIZE:
6" Schedule 40 PVC w/0.032" Slots

TYPE OF FILTER:
I Fine Washed Silica Sand

TYPE OF SEAL:
No. 1 Fine Washed Silica Sand

DIAMETER:
10"

METHOD OF INSTALLATION.
Boring drilled to completion, set riser pipe G screen; placed filter G seal Grouted to 2' below ground surface.

REMARKS
Hell developed by pumping -3.260 gallons of water f rom well G surging



BLACK 5 VEATCH

WELL INSTALLATION LOG
NO. EX-2-1

r
rCLIENT

USEPA - Region VII
PROJECT

Ace Services Site
PROJECT NO

46118
PROJECT LOCATION

Colby. KS
COORDINATES

N 9441.91718' E 10347.99760'
TOP OF RISER ELEVATION (DATUM)

3141.30' (msl)
DATE

7/11/00 f
f

STRATUM MONITORED
Clayey SAND

LOGGED BY
G. Felknef

CHECKED BY
B Smith

APPROVED BY
B Smith

/ 1 1 I 1

t"3Q1 JO

. iu

.0'

*
5.0'

/
r

S

///
/

S
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1 ——— r-*
200.0'

195.0'

50.0'

PROTECTIVE CASING:
Flush mounted p ro tec t i ve cover

GROUND ELEVATION:
JU41.57' (msl)

TYPE OF SEAL:
Bentonite Grout

P.P. S TYPE OF RISER PIPE:
8" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentonite Chips

SCREEN OR OPENINGS SIZE:
8" Schedule 40 PVC w/0.032" Slots

TYPE OF FILTER:
No. 1 Fine Washed Silica Sand

TYPE OF SEAL:
No. 1 Fine Washed Silica Sand

DIAMETER:
12"

r
r
r
r
r
r

METHOD OF INSTALLATION
Bormg drilled to completion, set riser pipe G screen, placed filter £ seal. Grouted to 2' below ground surface.

REMARKS
Hell developed by pumping -12,375 gallons of water f rom well S surging. r



^^ BLACK S VEATCH

WELL INSTALLATION LOG
NO. EX-2-D

CLIENT
USEPA - Region VJ1

PROJECT
Ace Services Site

PROJECT NO.
46118

PROJECT LOCATION
Colby. KS

COORDINATES
N 9434.31623' E 10358.43995'

TOP OF RISER ELEVATION (DATUM)
3140.50' (msl)

DATE
7/10/00

STRATUM MONITORED
Clayey SAND. Gravelly SAND

L066EOBY
G. Felkner

CHECKED BY
B Smith

APPROVED BY
B Smith

i k i L i

1Q?1 ̂  C-

""$\

.0'

*

5.0'

/y

'////

S<?
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E
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1 ———— ~n
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————— £L
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f ————— D
•*

240.0'
235.0'

40.0'

PROTECTIVE CASING:
Flush mounted p ro tec t i ve cover

GROUND ELEVATION:
U40.89' (msl)

TYPE OF SEAL:
Bentomte Grout

P.P. S TYPE OF RISER PIPE:
8" Schedule 40 PVC

TYPE OF SEAL:
3/8" Bentomte Chips

•SCREEN OR OPENINGS SIZE:
8" Schedule 40 PVC w/0.032" Slots

TYPE OF FILTER:
No. 1 Fine Washed Silica Sand

TYPE OF SEAL:
No. I Fine Washed Silica Sand

DIAMETER:
12"

METHOD OF I N S T A L L A T I O N
Bormg drilled to completion, set riser pipe S screen, placed filter G seal Grouted to 2' below ground surface

REMARKS
Well developed by pumping -19.500 gallons of water f rom well G surging



Appendix C
Well Development/Purging Data Sheets
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lA^;^- A-X\

*

fill KTUl WL. I^HRvad Hov Kata DO QfT/P
N X V . ^ S ' <O '\

^U O \l .^
-lf^? a3y-

^f^C> 53^-
6.T ^3 ^ ^3
7(0 (0 ~418r ^ -«-̂ ,».y

' IrO •!_ t^C

•7^ •> >-5r / / r

-̂._

.niti

D«t. 0
o - > •*>••



Received Jul-12-00 04:5lpm
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from CCITT G3 - HOLIDAY INN EXPRESS page 2
P. 2

Black & Veatch Special Projects Con
RINQ WELL

URGINQ DATA
Projtct Number Prajtct M.mt

Ace

Page \ of

Bit* I
7

Monitor Wall Numbtr
00-l-D

ritld Inviitigttord )
(.

WILL DATA
INITIAL DEPTH.
Totil Dtpcl\__

Ĝ Vattr Column Htight,
Vtll Voluni

Vtll Diamitir

METHOD OF WILL DEVELOPMENT
fc Puftpirxg „ __ Air Lif t
T _ , S n _____ Bailing

(x)(h«ight) X-.163 |il/ft I'Z*. X-.633 gtl/f: | «•

PHOTOGRAPH IDENTIFICATION NO.

WATER SAMPLING DATA
Mtthod of Vtt*r K.imov-1 tf^ Wtl1

1 Well VoluMi !!!• Amount of Wttir Rimovid from Will itli

FINAL FIXLD ANALYSIS
Witir Ttap..____»C Iptcifie

Phyiictl

,onduet»ne« nicromhoi pH. Turbidity.

HTUi WL. Flov K«t« DO

133(7 "7 g

n U-

it

S£-

NTU • Niphilomttric turbidity initi
VL • Vattr Itvil
ChiCktd By Datt



Received Jul-12-80 04:51pm from CCITT G3 - HOLIDAY INN EXPRESS page 2
JUL 12 '00 04:47PM

Black & VeatcM Special Project* Corf

<t)EVELC
Pro jac t Numbar

Moni to r Vail Numbar

WILL DATA . _ i
INITIAL DEPTH IC'C.'V
Total Dtpth ibO O'

J "Vail Ditmatar /

METHOD OF WILL DEVELOPMENT
X. Pumping . ___ Air L i f t
X Surging ___ Bailing

VATEK SAMPLING DATA
Mathod of tfatar ftanoval 5 L>.H

1 Wall VoluMi ^ 2— •!

FINAL FIELD ANALYSIS
Vatar Tamp *C Ipaeifie (

•hyiical Aoaaaranca j' \fr

R.imArk«_

^VIZ, Tano *C Con.fluptivity
15^0 ^^ p^^<^\

l<o!V if.b t>iq
tot I $• ** 66 3
/6vo lJ,fl <&<4
idfo 1 5,1 t>iy
(,?l *^f^ veu
n*s i^rf (ofOt

\T}C J f .<1 &&b
[i\5 fJA Ip9>b
nJ~I C~/0~j£r 4^.t.^«*^T^- I

NTU - Ntphalomatric turbidity i
VL • Vitir livil
Chacktd By \ \

P. 2

'• Page I of /
ONilORING WELL
)PMEN32BURGING DATA

Projact Mama Data
^^ -SfcUL/-^ *^ ~7 ~~/& ' £>&

Fiald Invaitigator (t )

11 -\(
Vatar Column Haijht ^ \<d~
Vail Voluna (gi la) ^ /W
(x)(ht ight) X-.163 ga l / f t | 2*. x-,635 ga l / fc 1 4*

PHOTOGRAPH IDINTIFICATION NO.

• -D . r~~\-PftMl ItJxy Vai Vail Pumpad Dry? Yta ( No)

!• Amount of Vatar Ramovad f fo» Vail *~ **• ' *%/ tall

:onduetanea mieromhoi pH,. ___ Turbidity

A|/-<a*^ "TtKl"

a>

Jt HTUa a ^t«ntBv'ad Flov Ktta DO gftX
^J»,>( l^ . f iA<j O J27f/>*^ v*

-. O> <~ -^ **•'( -*7 ~X «• t?
', CX J I —— ' i R i
^2 '2- ^ f"** " ^{?
6,7 36 I ' f J?

~

f,1 ^4 ,. t.-?
A^ 3 -*6r̂  «» /QD
^'1 4, . n 1*i
£>A 5 ^ n /<;, |

^Z^i^

niti

Dtti 8^-00
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Black & Veatch Special Projects Corf

c^SiyELC
Projtct Numbtr

Monitor Vtll Numbtr
O B -2. -i

WILL DATA
INITIAL DIPTH JO7- °IO
Total Dtpth l«f,l'

it ''Vtll Diamit.tr *T

METHOD Or WTLL DEVELOPMENT
K Pumping ___ Air L i f t

, *,. Surging ___ Bailing

WATER SAMPLING DATA
Mtthod of Vtt.tr fctmoval ^J»>tM«j

) Wtll Volumti . '65 tl

FINAL FIILD ANALYSIS
Wtt t r Tt»p <5-3- *C Spteific <

Phyiictl Apptaranct^^^/Jfvw s\

atmarkt _

CTIMZ Ttne »C Conductivity
O\*o *"%/ 3T».4-(-4
«5o
ift^c) ^'^ *f5"^
toir ^-3 ^5"o
/o*/o y 5" . i ^ -5^ '
(Oj^ ^^*/ pt;*v/v^

.

NTU • Ntphilomttrie turbidity i
VL • Vattr Itvtl
Chtcktd »y \ \

f r o m CCITT G3 - H O L I D A Y INN E X P R E S S page 2
P. 2

'• Page I of I
ON1TORINQ WELL
>PMERT/PURG1NQ DATA

Projtct Namt Dttt
i\t e 5«i^.<-<?6 ~7-'7-oo

Fitld Invtitigator ( i )

W4ttr Column Hti|ht J^- 1
Vtll Volunt (aa l t ) 55 Wj
(X)(h«i|ht) X-.163 ga l / f t | 2*. X-.63S ga l / f t | «'

PHOTOGRAPH IDXNTIFICATZON HO.

\U fJi~fi _____ Vai Wtll Puaptd Dry? Yti (^N°J

li Amount of Vattr Rtotovtd f rom Vtll tx~gJ>O f»l«

_ . _ ^
:onductanet ff micromhoi pH '• Turbidity ^

^.^

ft

nM MTUl WL ttmovtd Flow Ratt DO g%f
^^ flBM^k^ «^ ^ ^l^^i^^^l^ A^K^^B^B^^^^ «^B^^^ ^WM^^

'C-̂ -Saf ^F**?*
7J^ -^~ " 6J0° » * ' ' "^^
-7-( 5" ^ fa$O lv "7'^
7- 1 3.5" ^la^c? ' « "7, ̂

- 8550 7O,^
'

niti

Dttt ̂ -"i



Received Jul-12-00 04:5lpm
JUL 12 '00 04=47PM

f r o m CCITT G3 - HOLIDAY INN EXPRESS page 2
P. 2

Black & Veatch Special Projects Corp
TORING WELL

yPURGlNQ DATA

P«Q« i of 1

Proj.ct Numb.r Projtct Mamt Dtt«

Monitor Will Number
OB-A- t>

Fiild lnvtiti|»tor(»)
"

WILL DATA
INITIAL
Total Depth.

Vattr Column Htight.

Wtll Ditmittr

METHOD OF WILL DEVELOPMENT
X Pumping _ _ _ Air Lift

. .... Surging ___ B«ilin|

WATE* 8AMPLINS DATA
Htthod of Vat«r fcamoval

(x)thtight) X-.163 gal/ft | Z'. X-.853

PHOTOGRAPH IDZNTIFICATION NO.

*. Vat Wtll Puaped Dry? V«i

1 Will Volumat •41.
FINAL PIILD ANALYSIS
Wattr Te«p_____*C Sptcifie Conductance,

•hyiical Appearance.

I • m* r k •

Amount of Water Removed from Well._____

micromhoi pM Turbidity.

fall

Temp »C CQivduetivitv NTUi tMBYad Flow Dp

-̂

-&TNTU • Ntphilbmtt'rie turbidity initi
VL • Vattr Level

^ &- -
"*>

f.Z
•î Ĥ ^

z~

Ch.cktd iy h C, Dtti 5-3 o
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P. 2

Black & Veatch Special Projects Con'
RING WELL

.OPMEN^EURGINQ DATA

Page 1 of I

Projtet Numbic Project N»mt Ditt

Monitor Will Numbtr
G.

Inviitij«tor(»)

WILL DATA
INITIAL DEPTH.
Totil D«ptt\__

Vattr Column Hti§ht_
Vtll Volumi

Vtll DUatttr /to

MtTHOD Of WILL DEVELOPMENT
S. Puaping . ___ Air Lift
7* lurgini ___ B»ilin|

VATCR SAMPLINC DATA
Mithod of Vtttr Htmovtl

(x)(h«l|ht) X-.163 |tL/£t I 2', X-.653 gal/ft | 4*

PHOTOGRAPH IDENTIFICATION NO.

Vai Wtll Punpad Dry?

} W«ll VQlUMi II !• Amount of Vittr »«mov«d from Wtll " »tii

FINAL FIIL0 ANALYSIS
Wattr Ttmp^____*C Ipteifle Conductance. jnicromhoi pH. Turbidity.

H
.• Ll

CTTM1| Ttnc *C Conductivitv HTUI Do

^ -T-u ±L _
15,7 I.

ftl' ^

.vv- Nt phtlAMtrT turbidity
VL • Vattr Itvtl
Chtcktd By Jl /



Received Jul-12-96 04:5lpm
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P. 2

BlacK & Veatch Special Project* Corp
RING WELL

0EMENJ2PURGINQ DATA

\ of

Projtct Numbir Project Namt
Act'

Dtt«

Monitor Vail NumberEx -JL-X Fiild lnvaiti|itor (

VTLL DATA
INITIAL DEPTH.
Total Dtpth__

Vtll Diam«tir O

Vattr Column Hti§ht_
Voluma (|al»).

METHOD OF WILL DEVELOPMENT
fs. Pussping . ___ Air Lift
)Q.._ Sur|in| ___ Bailinf

WATER SAMPLING DATA
Mithod of W«t«r »tmov*l

(x)(h«i|ht) X-.163 ill/ft 1 2". x-.«33 gal/ft ( «

PHOTOGRAPH IDXNTIFICATZON HO.

Wf ^ Wai Wtll Puaptd Dry? Yti

1 will volumai •«!• Amount of Watir I«»\ovtd from Wall "̂ 3,3 7 j«li

FINAL FIXLD ANALYSIS
Vittr Ttap^____*C Sptcifle Conductance

f ' 'Phyiical Apptaranct vO*"

cromhoi pH Turbidity

TÎ Uj Tamo *C Conductivitv MTUI Flov K>t* Do

2L.
6J. "73 '£>• 75-̂  :z±

•• 7,7
7, 7

NTU - Ntphilonttric turbidity mitt
VL • Vattr
Ch.ck.d By



Received Jul-12-00 04:5lpm
JUL 12 '00 04:U7PM
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Black & Veatch Special Project* Corp

[ORING WELL
"DEVEL0PMESDPURGINQ DATA

Project Numbic Prpjact Na,ma

Page of V

Data
7- /

Monitor Will Nunbtr
5X-3--D

Fitld Invaitigitord )

VtLL DATAWELL DATA ( / ,
INITIAL DEPTH I|CA1> b<V
Totil Dtoth T ^ 5 . < V

Wttar Column Haight
Wall Voluna (gait)

£5"

W«ll Diamattr
(x)(hti|ht) X-.163 gtl/ft I I", X-.6SS gal/ft | 4'

METHOD OF WILL DEVELOPMENT
X. Pumping . ___ Air Lift
X Surging ___ Bailing

WATER SAMPLING DATA
Mithod of W«t«r

PHOTOGRAPH XDINTIFZCA7ZON NO.

Vai Vail Puapad Dry? Ya§

1 Wall VoluMi Amount of Vatar ftamovad £rfl« Will «tll

FINAL FIILD ANALYSIS
Wntr Taao 1^ »C Sptcifie

Physical

nieromhoi pH,

C-

Tamo »C

tUL

i5>i
NTU • Ntphilomttric turbidity 4niti
VL • Vittr Itvil
Chacktd By Jl-JL.' D«tt p _ ^

0-^-00



Black & Veatch Special Projects Corp.

MONITORI
DEVELOPMENTPURGNP DATA

Page I of 1

Pro j ec t Number Project Name Date

Monitor Well Number Field Investigator ( s )

Water Column Height______[J?___________
Well Volume (gals)_______^11. <Jf }_______ -r
(x)(height) x-,163 gal/ft ( 2". x-,653 gal/ft ! <•' |

PHOTOGRAPH IDENTIFICATION NO. T

T

WELL DATA
INITIAL DEPTH.
Total Depth

\OT,00
^7

Well Diameter

METHOD OF WELL DEVELOPMENT
v Pumping

Surging
Air L i f t
Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes

0̂5. Was Well Pumped Dry? Yes (NcT)

FINAL FIELD ANALYSIS
Water Temp \VSU> *c

_gal» Amount of Water Removed from Well________

: Conductance U>ffi micromhos pH U-̂ O Turbidity 2i5.

tals I

Physical Appearance.

Remarks (f\ \
T

^

'TIME T««p 'C Conductivity

\12J

NTU - NephtloJMtric turbidity units
WL - Water level

1

1

Checked By Date



Black & Veatch Special Projects Corp.
MONITO31NG-W5U

DEVELOPMET/PURGINGATA

Project Number Project Name

,
Page V Of f

Date

Monitor Well Numbe Field Investigator ( s )

WELL DATA '
INITIAL DEPTH
Total Depth_____

cf? Water Column Height.
Well Volume (gals)_

Well Diameter c+
ft

METHOD OF WELL DEVELOPMENT
^L Pumping ____ Air Lift

Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes

(z)(height) x-,163 gal/ft | 2*. x-,653 gal/ft « k'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

_gals Amount of Water Removed from Well Kals

FINAL FIELD ANALYSIS
Water Temp \°v.lo *C Specific Conductance \\\\ micromhos pH_

Physical Appearance___

Turbidity G.°

Remarks

TIME Team *C Conductivity fiH. NTUs WL. Reiaoved Flow Rate DO Q*?

I NO

LL
J2J1

//o7

11-10
7/7 / •
//// (*33

30 atllorA
+

-Cor
*+

0-35

NTU • Nephtlooetric turbidity units
WL - Water level

Checked By Date



Black & Veatcti Special Projects Corp.
MONITORlNG^VeLU

DEVELOPMEN"6PURGINGJX
Projec

I
t Number Project Name

Monitor Well Number Field Investigator ( s )
KLJ-\- "D £jU r\*iAc^

Page v of (

FA
Date

O^-^-oo

-r

WILL DATA ' 1
INITIAL DEPTH W<? .5<e? Water Column Height
Total

Well D

METHPD
\/

WATER
Method

3 Well

FINAL
Water

Physic

Remark

Depth 5.iO Well Volume (Ka l s ) -r
_r, (x)(height) x-,163 ga l / f t * 2*. x-,653 ga l / f t « 4' |

iameter ^

OF WELL DEVELOPMENT PHOTOGRAPH IDENT"
Pumping ____ Air Li f t
Surging ____ Bailing

SAMPLING DATA W^C^O ~ Pf"}*
of Water Removal w4T~o'>'xtv Wa$ We

\ T o
Volumes sals Amount of Water Ri

[FICATION NO. T

r
11 Pumped Dry? Yes ("° y

•moved from Well Kals 1

FIELD ANALYSIS
Temp p.Ul- "C S»«cif ic Conductance 425C micromhos pH^'^o Turbidity -2 -S F

al Appearance yQfr*4\

SAJOM-

1

r
' r

CTIME Temo "C Conductivity oH NTUs WL Removed Flow Rate DO QRP f

09/0

£337
Q91M

NTU -
WL -

v\ ^\^ . \±ioMfr\} YT^H^JU^^- *Jt_ •QaS^* TI
Pa**. ^4^v-C\OuJ fl/«*S* J Ao 1.0 6/K,A

/^.^ ^//x ' 7/g Cc-xi /^.T?'
/*).W <V?c?. 7-^7 5-Jt /56.7?
1 7^ /̂5^ 7J7 A/.^ /^Cf.?']
/-7bS £/'^ ?.̂ ' J*/ '̂ -80
f7"»0 ^J^j 7A^ -23 /a-?''
17.t̂  4O^ 7J£ ^ //3fc^'

^4rtftW Lu^tx. L^mcJ-l-D-Ctf/T^-P (V|t

i

Nephelooetric turbidity units
Water level

Checked By 2-̂ V"

,„„ ,„_-„
7.74 UlH

) 77^ llb.o \
7 JO /O? 0
7.JW 7t,>S |
7<<1? <?£b

,\ Cr") 1

ri

r
Date ^-^^~Of^ r~



Black & Veatch Special Projects Corp.

MONITqRJNO-WEU-
DEVELOPMEKlPURGINapATA

Page of (

Project Number Project Name
•Ar

Date

L̂
Monitor Well Number Field Investigator ( s )

WILL DATA
INITIAL DEPTH,
Total Depth__

lO2.M°> Water Column Height.
Volume (g«ls)_

Well Diameter
.

Y
.//

METHOX OF WELL DEVELOPMENT
Is Pumping _____ Air Lift

____ Surging _____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x)(htight) x-,163 gal/ft ( 2", X-.653 gal/ft « 4

PHOTOGRAPH IDENTIFICATION NO.

•pt/»»î Vi0 Was Well Pumped Dry? Yes

3 Well Volume* /L//V _B»lf Amount of Water Removed from Well eals

FINAL FIELD ANALYSIS
Water Temp_________*C Specific Conductance_____micromhos pH_

Physical Appearance SV-^U

Remarks

Turbidity_

:TIME Temo *C Conductivity fifi Hk Removed flow Rate DO QRP

11.4 !2iV)
tt
5.65 ILo

NTU • Nephiloaetric turbidity units
WL - Water level

Checked By Date



Black & Veatch Special Projects Corp.

MONITORjtfG WELL
DEVELOPMENTYPURGING DAtA

Page [ of [ J

P r o j e c t Number Date

Monitor Well Number Field Investigator(s)

WILL DATA
INITIAL DEPTH
Total Depth

icq.%0 Water Column Height,
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
\f Pumping ____ Air Lift

__ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes

(x)(height) x-,163 gal/ft « 2". x-,653 gal/ft g

PHOTOGRAPH IDEKTIFICATION NO.

T
F
F

Was Well Pumped Dry? Yes

gals

FINAL FIELD ANALYSIS
Water Temp______"C Specific Conductance

Amount of Water Removed from Well, __

___micromhos pH_____ Turbidity,

jjals

Physical Appearance vrfre €-f\ \rv

Remarks
F
F

TIME Temp *C Conductivity

75

£H NTUs WL Removed Flow Rite DO Q^P T

-F

for "friefiTth'f, fa
>1_

let. I

NTU • Nephelometric turbidity units
WL - Water level

F
F
rChecked By Date



Received Jul-12-90 84:5lpm from CCITT G3 - HOLIDAY INN EXPRESS page 2
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Black & Veatch Special Project* Con

DEVELC
Projtct Nunbtr

<i(j(('&
Monitor Vail Numbtr

VTLL DATA - 1
INITIAL DEPTH [O 5 .3 1
Total Dtpth J^'%7 '

.'I
Vail Diamttar . <+

METHOD OF WILL DEVELOPMENT
__ / Pumping _ ___ Air Lift

f - Surging ___ Bailing

WATER SAMPLING DATA PN
Mtthod of Vattr Rtmoval \ ,J-^

1 Wall Volumai w 7- *> & ••

FINAL FIELD ANALYSIS
Vittr Te«p_ «C Iptcific <

•hyiieal Apptaranct _^^_^

limarka (^^ •*£**. i A *-T~'»̂ /Y

«TIMZ Tamo »C Conduetivitv
wo ir̂ .V.-vl
m$& 'y^-e^r \L> ~c?
/•5'» K-~7 ^31
is/r /r« ̂  ^^
n«\ ;y. 1 HH(P
,5-23 ;j_7 Ht;j-(
;^3T /r.^ 4^3 .
15̂ 8 y'S"-^ ^vS
/r^Z Ĵ".̂  ^V^
1^35" /5".8 5̂"O
ir^ ;%6 ^^^

NTU - Ntphtlomttric turbidity i
VL • Vattr Itvil
Ch.ck.d By V V

i.

M̂EŜ ^̂ A
Projtct Namt

ritld InvtttigatorO)

Vatar Column Utight )T2-
Vtll Voluma (gala) *££
(z)(h«i|ht) X-.16J gal/ft 1 Z

PHOTOGRAPH IDENTIFICATION NO.

r\r-^ vai Vtll Punptd Dry?

P. 2
Page | of 1

Data <3
'^'fr- OO

'. X-.6SS gal/ft | 4'

It Amount of Vattr Rtmovtd from Wtll'̂ 't'3̂  tali

:onductanet micromhoi pM Turbidity

•

flft HTUi WL tfI>RYid Floy Rata &0 QRP

/6 7 ^
"Li _Q
-».3 0
-7.̂  &
•'•'J ft
-7^ 0
7.^ 0
ŷ J, f>
7.T> 0
î.3' Q "̂  ̂ Ĉ . J

7̂.̂  JJZvt

>O -?22-
,̂.8 ^ /9
6̂  JZ/^
^f ^/~?
7.J. ^<s~
"> C> -2 / V
x6.-S -̂ '5

^ 7 / ' ̂  JL

niti

Data



Black & Veatcti Special Projects Corp.
MONITORING WELL

DEVELOPMEfe/PURGING DA"
P r o j e c t Number Project Name

s<6 \\8 /^x c S-erVic? >
Moni to r Well Number Field Investigator ( s )

^

Page \ of (

D»
Date

WILL DATA / ' i
INITIAL DEPTH / 04 , ^l ^TtfC- Water Column Height ^ M *>
Total

Well D

METHOD

WATER
Method

3 Well

FINAL
Water

Physic

Remark

Depth 13,n' Well Volume ( K a l s ) -"(l"7-'i ^ < / ) -,-
^ / i (x)(height) x-..

iameter -> ^ - 1

OF WELL DEVELOPMENT PHOTOGRAPH IDENT'
Pumping ____ Air Lift
Surging ____ Bailing

SAMPLING DATA . ,
of Water Removal ^>J>^fr<;\J* Pu«-p Was We

L63 gal /f t |-2-. x-. 653 ga l / f t 0 4* |
.01 ^^ff © 5"

[FICATION NO. 1

11 Pumped Dry 7 Yes (NO)

Volumes -~ J '3* aals Amount of Water Removed from Well fO-> %*ls |

FIELD ANALYSIS
Temp *C Specific Conductance micromhos pH Turbidity T

al Appearance

»

1

T
I

• • <
fTIM? Te»P "C Conductivity PH MTUs WL Removed F^ov -fLa^f OO QRP

1116
UVO

H 5 S
11 QO

/^-O^
l^-Op

1^.0^

13-10

HTU •
WL -

:rxi,-.\ W.L. IOM-.V
S>*-J^«i Pv""!1'*^*)
IH.^ yob iM o
\ + <\ HOI ~m n
/ t f . ^ L+O'i 1^ 0

i<^°( H /o ~7-'~) O
/*M -^ /O 7-f ^>
/q,°| ^,£) 7.^ O '
6eJ(^ ^--vUfl.

•
Nephelooetric turbidity units
Water level

Checked By ^'7

/ 5. 5~ f Oft, -TJr

\ 723 -?/^
1- -7-2> 2 l|

7,3.7. ^1!
1 y

f 6 SV, l)1 72 < ^ ;n

"I

— i

Date 'J-6-&0 -i



Black & Veatch Special Projects Corp.

MONITO£lNG-WEttr-
DEVELOPMEltfT/PURGJNG DAT>

Page [ of \

Project Number Project Name Date

Monitor Veil Number Field Investigator( s)

WELL DATA
INITIAL DEPTH,
Total Depth__ 120'

Water Column Height,
Well Volume (gals)_

Well Diameter

METHOD
__ VL F
METHOD OF WELL DEVELOPMENT

Pumping __

(x)(height) x-,163 gal/ft f 2". x-,653 gal/ft (

PHOTOGRAPH IDENTIFICATION NO.

Surging
Air Lift
Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes

Was Well Pumped Dry? Yes

gals Amount of Water Removed from Well

FINAL FIELD ANALYSIS
Water Temp_____'C Specific Conductance_____micrcmhos pH_

Physical Appearance______

Turbidity_

Reoiarks

rtIME Temp *C Conductivity pH NTU«
rr*At-ti*4

Removed flow Rate

- /Q

DO ORP

7.IS l<*o-1
7-39 /3C.S

222 /67V
I.^J /0£3_

lii ^3^
7.30 /«g.^

NTU • Hcphtloaetric turbidity units
WL - Water level

Checked By Date



Black & Veatch Special

Project Number

Monitor Well Number
MUJ-M-I

Projects Corp.
MONITORII^LWELL

DEVELOPMENT/PURGINS^OA'
Project Name

Field Investigator ( s )
^-|W_ MoJdf^,

Page 1 of l

FA
Date

OCf-noc T

T

WELL DATA / i
INITIAL DEPTH ^<o.5o' Water Column Height
Total Depth 11 °l ' Well Volume ( K a l s ) T

Well Diameter V"
(x ) (he igh t ) x-,163 ga l / f t t 2". x-,653 g a l / f t ! <• • |

METHOD OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. j
x^ Pumping ____ Air Lif t

Surging Bailing
T

WATER SAMPLING DATA C^Ttx- 0 - JV-) < 1
Method of Water Removal r>. t ̂ «; *L Was Well Pumped Dry? Yes tfl^

3 Well Volumes /yl

FINAL FIELD ANALYSIS
Water Temp *C

Physical Appearance

Remarks f^or^

^ I?*18 Amount of Water Removed from Well /V/\ Kals 1

Specific Conductance micromhos oH Turbidity |

AJor^l

1

T
I

CTIME Temo "C Cijnductivitv pjl NTUt Wk Rj
AerrtWv -Vo u>*JZA^ (̂..So

15^*7 6WWJ p«* ,-.' - PI^ aA'^wJ -ho i .ou*c«
iS'VQ /ro£ 370 <».» <•/.* ^fc.^
/rV9 /8.^
y^-s^ ter.87
iv>ot» i<«.^
l ( o l l 19.0*?

/vn i ̂ ^jk- ^^

NTU • Nephcloaetric
WL • Water level

S"2C< (o.» -23 1fc-w'
*? /̂ fc-fr/ /•? %-5i'

%5% C>.5A \.^ 9t.5M'
^5? fc.Ufe l-S' ^U.53'
^^^.O / ^^ *J / ^/ ffi/0 M?J WBJ* **• / * w • •* '

W/ U^iJ-H-T-OlllOO-P 6toWCr^

•
turbidity units

Checked By ft \~ '

tsttvcd Flow Rate DO Q*P 11

l ,o L/ftvht ~T
1

t.3? ISq.s
t.Jfc /3V.O
O-^^J l^ / * ^^

* fj^y / t **y 5

6. OS //<45

._ 1

"
Date ^~«26-OO



Black & Veatch Special Projects Corp.
MONITORING

DEVELOPMENT/RJRGING DATAN

Page ( of /

Pro jec t Number
MuiVfc

Project Name Date

Monitor Well Number Field Investigator ( s )

WELL DATA
IMITIAL DEPTH_
Total Depth__

. US Water Column Height.
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
\/ Pumping ____ Air Lift

Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x)(height) x-,163 gal/ft | 2', x-,653 gal/ft ( 4"

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yei

3 Well Volumes A/A— _gals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance

Physical Appearance.

Amount of Water Removed from Well /V/4"

___micromhos pH___

cals

Turbidity,

Remarks

'TIME Temp *C Conductivity pH Hk Removed Flow Rate OO Q*P

Mao
/7.37

|^SV««I -vo _U

U£-

TO°I _23
U3

V5I5

1.0 L/K

l.tl

NTU • Ncphiloactric turbidity units
VL - Water Itvcl

Ch.cktd By Date



Black & Veatch Special Projects Corp.

DEVELOPMENqJPURGING D^A
Pro jec t Number Pro jec t Name

^bl'6 Ac£ je^iAc^.
Monitor Well Number Field Investigator ( s )

fMv- <_ < r r M
•^ >=l - T~ « 1 f-^ *s\

WELL DATA /

INITIAL DEPTH ICO.S^i Water Column Heiaht
Total Depth ia,y Well Volume (sals)

Page V of |

-r

Date

/

-n
,,!' ( x ) (he igh t ) X-.163 ga l / f t 1 2'. X-.653 g a l / f t ! 4" |

Well Diameter /

METHOD

WATER
Me thod

3 Well

FINAL
Water

OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICA1
Pumping ____ Air Lif t
Surging ____ Bailing

SAMPLING DATA
of Water Removal ^.^twovi.v- ^*~q Was Well Pun

Volumes ^ rO gals Amount of Water Removed

ION NO. T

iped Dry? Yes C No )

from Well'-'S 5"̂ > t4i, I

FIELD ANALYSIS
Teap *C Specific Conductance micromhos pH Turbidity T

Physical Appearance

Remarks

<TIME

j n?o

ffl12?

HTU -
WL -

Temp *C Conductivity pH NTUs WL Removed
*-t^-A;^ W.L loo. sV
S-Udb 9^-9;^

\^^ -12.0 '\-'l> ^> (*;~ '* •**".*••»«
)5.^
if. 5- ni^- 7,-, u sop „
/ b . 5 7"^(o 7,1> ^ > - »
y > . 4 73f 7,3 /.6
K^ 73-b X"b o ^5-feyl

^//^ Jt^ «xJl ^ l.cJt.

.
Nephelooetric turbidity units
Water level

Checked By 2V^T

1

T
I

Flow Rate DO QRP T
1

/S M)vx

v /

K ;' 5.6</* 6.5« 2^J~ 1
I <i.<?/ ^2.
i 6-5« J?^i
^ '' ^.87 ̂ 2 '^

1

1
Date 1-J4--OO -.



Black & Veatch Special Projects Corp.

DEVELOPMENT/PURGING D^TA

Page V of |

Project Number Project Name
A-

Date

Monitor Well Number Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__ 1*3'

Water Column Height_
Well Volume (gals)_

Well Diameter
,,

METHOD OF WELL DEVELOPMENT
\/ Pumping ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA **\»<>o-
Method of Water Removal

3 Well Volumes A/ A-

(x)(height) x-,163 gal/ft * 2'. X-.653 gal/ft

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

K«ls Amount of Water Removed from Well *vA

FINAL FIELD ANALYSIS
Water Temp_____°C Specific Conductance_

Physical Appearance___________________

jnicromhos pH_ Turbidity_

Remarks

Temp *C Conductivity pH NTUs WL Removed Flow Rate DO QRP

14 LS
-to

— ISHO

-20.0 3

fO

S7/.00

133-

7 AS
7.10 /&•?

NTU - Nephelometric turbidity units
WL • Water level

Checked By Vc Date



Black & Veatch Special Projects Corp.

MONITORIJJG-WEU
DEVELOPMEN^PURGINGD^

P r o j e c t Number Project Name
Wfe 1 (£> /\^€. J)&/\\/\^c')

Monitor Well Number X Field Investigator ( s )

WELL DATA
INITIAL DEPTH /OO.t^i ' Water Column Height
Total

Well D

METHOD

-*-

WATER
Method

3 Well

FINAL
Water

Physic

Remark

CTIME

MO

1204

HTO -
WL -

Depth 4p* f /?T ' Well Volume (Ka l s )

Page ) of /

-

Date

^r -c9s' '
<*î  ^"> ?</<•- T

,t (x)(height) x-,163 gal / f t | 2". X-.653 ga l / f t | 4' |
iameter H

OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. T
Pumping ____ Air Lif t
Surging ____ Bailing

SAMPLING DATA \T /"""̂
of Water Removal ^Af^-*' ^- C^ifl Was Wel1 P"»P«<* Dry? Yes (NO /

r^a>4> ' \ ^ f- f-£~ ^-/ y
Volumes ^w9 ^ R«l« Amount of Water Removed from Well s J ^ cals |

FIELD ANALYSIS
T«mp *C Specific Conductance micromhos pH Turbidity T

al Appearance

s

1

T
T

Temp "C Conductivity pH MTUs WL Ressoved Flow Rate DO QRP J

S-^4 o.vw-'Ws

KA ^fc ^ o
/5".f Y^D ^3 S>
;/4 *f&? 7-> O
/ r .^ ^gc) -^ d> ^ *Tf^
6^ ^Ji.

•

Nephiloaetric turbidity units
Water level

Checked By A"o"

i

'*> T
-7.7 ^<l| 1

77 2*<\ 1
,j .^ ~7.~7 22.^

\

^

"
Date ?->J-6-OQ



Black & Veatcti Special Projects Corp.

DEVELOPMENT/PURGING
Project Number Project Name

Ace

Page \ of

Date

Monitor Well Numberum Field Investigator ( s )

WILL DATA
INITIAL DEPTH
Total Depth

Well Diameter

Water Column Height.
Well Volume (gals)_

13-7

METHOD OF WELL DEVELOPMENT
F Pumping ____ Air Lift

Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volume!

(x)(height) x-,163 gal/ft « 2*. x-,653 gal/ft ( «'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

_g*ls Amount of Water Removed from Well cals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance_____micromhos pH____ Turbidity_

Physical Appearance,

Remarks

'TIME
uao

\

Temp *C Conductivity
(,) L,

iiiL
S'

Is-, f
I f. f

pH NTU»

7,4W ^
^^^* ^m î̂ iMMî B ^™™

Re«>oved Flow Rate PO _OR£_

P.O

g'.o
50

NTU • Nephilootetric turbidity units
VL - Water level

Checked By f> V [ Date KU-00



Black & Veatch Special Projects Corp.

DEVELOPMENT^URGINGDA1

P-o jec t Number Pro jec t Name

Moni tor Well Number Field Investigator ( s )

WELL
IHITI
Total

Well

METHO
>

WATER
Metho

3 Wel

FINAL
Water

Physi

Remar

[(.•+1
CTIME
\y\-L

U^L

L222»
M.

HTU •
WL •

DATA A-*"*

Page V of

FA — >

Date t

/ J

AL DEPTH tJUi T> /OM. )l Water Column Height
Depth /31 Well Volume (gals ) j

x/ ( x ) ( h t i g h t ) x-,163 g a l / f t « 2', x-,653 g a l / f t ( *• |
Diameter ^

D OF WELL DEVELOPMENT PHOTOGRAPH IDENT'
- Pumping ____ Air Lif t

Surging ____ Bailing

SAMPLING DATA ^,'c-o - P^J.'KJ
d of Water Removal "Q^v^Q '<'vv Was We

^^~J™"^ T &

1 Volumes A/ A £«!* Amount of Water R

IFICATION NO. T

f
11 Pumped Dry? Yes Vl»p_)

emoved from Well */A Kals 1

FIELD ANALYSIS
Temp *C Specific Conductance micromhos pH Turbidity 1

cal Appearance -5(.^ktl,/ co^ore^
' 7"

ks Lc?>5> c7^ n^t^ -^"w.^. \^^ co^\. -.) L<IO , ^-j ri~\&\:tv~ ~~ T<-*

/• '/tf/i u-'cTLi J ^xd "^ O- 3

1

I
(/ •*

1
Ttora «C Conductivity pH NTUf WL^ Removed Flow Rate DO QRP T

X<vV>A <vs«4L»'ft>»x<i^ C^t dtp-\K YO u*vVer--^ri
^U^JLV pu^pi. -^'^^ Pj^ r^X ^ /TJZT

l"7.3^- SIT ''•iQ fcM«t /6H^7
IS.oi 5>t°\ 7.50 S7.y /O^.^t
20*41 5^t> 7^*1 Mo3 /o^W

JO-51^ S*/̂  ~7Moi 3^.n I0^-°\o
Jo 33 SV7 7. <^y J^^ /PV,9^
^o.n 5TW 7V/ 'V.S /^Y.<?D
1^.77 5V/ xjf n.i ^s^

<^^pii ,nlkk; ^-rUU-ic-S-o^iooo-C

•

• Niphtlooctric turbidity units
• Water level

Checked By ZV-^T

1

——— t.WK* __ —— T
750 / 3 o - \ '
/ ^tf fat • *

T

7-7; 77-0 1
7.4^5 c,7.3
7.7/ 63./
7 GO U;J
7.U 4^*

1

Date ^- j^-pe? "i



Black & Veatch Special Projects Corp.

DEVELOPM

Page V of

Project Number Project Name
Aca.

Date
0̂ -10 -OO

Monitor Well Number Field Investigator ($)

WELL DATA
INITIAL DEPTH.
Total Depth__ O

Water Column Height.
Well Volume (gals)J

Well Diameter

METHOD OF WELL DEVELOPMENT
* Pumping ____ Air Lift

___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes ______

(xj(height) x-,163 gal/ft « 2". r-.653 gal/ft 0 *•

PHOTOGRAPH IDENTIFICATION NO.

r̂ *- Was Well Pumped Dry? Yes

gals Amount of Water Removed from Well tals

FINAL FIELD ANALYSIS
Water Temp H-YH *C Specific Conductance 7£M micromhos pH 7. U Turbidity_

Physical Appearance.

Remarks

:TIME Tmp *C Conductivity fifi NTU* WL. Removed Flow Rate DO QRP

On
n.t-7
17. <*/

-?5<o 7JO
•7.10

75V

NTU • Nephtlotaetric turbidity units
WL - Water Itvcl

Ch«ck«d By Datt



Black & Veatch Special Projects Corp.

DEVELOPM 5N17PURG 1 NGDA
P r o j e c t Number Projec t Name

Moni to r Well Number Field Inves t iga tor( s )

WILL DATA
INITIAL DEPTH
Total Depth

Well Diameter

METHOD OF WELL
\/_ Pumping

____ Surging

WATER SAMPLING
Method of Water

3 Well Volumes

Page | of I

jy -^— •

Da" / Lo^flofoo T————— i ——— ̂ p — ————

'^C^vP Water Column Height
Pbl ' Well Volume (eals) y

/y ( x ) ( h e i g h t ) x-,163 ga l / f t « 2". x-,653 g a l / f t ( <•' |

DEVELOPMENT PHOTOGRAPH IDENT
____ Air Lif t
____ Bailing ^

DATA ^U'c^o- P^yKj
Removal Dc<r>\^,^k Was We

' ' 0
A/A aals Amount of Water R

IFICATION NO. T

r
11 Pumped Dry? Yes (C**°~)

emoved from Well A/A eals 1

FINAL FIELD ANALYSIS
Water TesipJ^-O "C 5p*rif j_r Conductance 5^1 micromhos pH ~l ul Turb id i ty '^•<? T"

Physical Appear

Remarks /*

ance iX/or*»<*»\

^ont

1

r
T

'TIME Ttao »C
J47/042. ?**+.•*.(

\G5c> srt*/4*J
LlOfl Jy.fi
11,2, /b.ft

HK ntf

H3f n. 05
u*fc n.n

Conductivity pH NTUs WL Rj
t>«^> ~*" W(4\tS~ ~ 'P^'7

a— *' -Plow rJ*. cJvtoJ «> ~l.04/«*

W 733 fij. IOL.I*
Wl "?-3fo ^J .̂|{p
5^0 -7.^9 //.*v /flfcjq

•̂5-4, 7-J, g-.j /0(..̂
^5V 7-^5 ^^ /Ofc./7
S"^ 736 5-S /c^.'b

•moved Flow Rate DO QRP T
1

~ I.Ol/**

7.Q2 &(. 7 1
fc.to AH-?
6-. 7? P5".? 1
6.fcO 7*. o
uta. "27.7

U<^ 77.*
»wn /7.0H SS/ r,'// H* «*.r> <-.*> 7X</
\vm cow-w^ ^y-hu^c-ii-cnionr^p C-v^iCAj

•

NTU • Nephelcoetric turbidity units
WL • Watir level

Checked By fy>f

— 1
1

Date 7-J4-oo / -i



Black & Veatch Special Projects Corp.

DEVELOPMEN^PURGlNGDATg)

Page V of

Project Number Project Name Date

Monitor Well Number Field Investigator ($)

WELL DATA
INITIAL DEPTH,
Total Depth__

,
lib. #5" Water Column Height .23___

Well Volume (gals) ~ !<T >,//

Well Diameter LLT

METHOD OF WELL DEVELOPMENT
X Pumping ____ Air Lift

___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

UMheight) X-.163 gal/ft f 2'. x-,653 gal/ft | 4

PHOTOGRAPH IDENTIFICATION NO.

.
*.«•-<. Ik.

3 Well Volumes "~ ̂  5"~
-f***-

Was Well Pumped Dry? Yes e
gmi, Amount of Water Removed from Well >als

FINAL FIELD ANALYSIS
Water Temp_____"C Specific Conductance_____microcthos pH_ Turbidity^

Physical Appearance

Remarks

:TIME Teoro 'C

1005- j:.V.'^
Conductivity

/<i/A
Hk

)0 1

"̂76
577

£H

^i^ O _
12- O _
TJ- -2_ _
13- J2- _
7_i _H_ _
^ JL _

Removed Flow Rate DO QRP

"Zfil 2^:

£±L ^21

NTU • Nephilooctric turbidity units
VL - Water level

Checked By Date r- .26-00



Black & Veatch Special Projects Corp.

DEVELOPMENT/PURGING DATA

Page t

Project Number Project Name
ACS.

Date

Monitor Well Number Field Investigator ( s)

WELL DATA
INITIAL DEPTH,
Total Depth__

Water Column Height
Well Volume (gals)

Well Diameter
(xMheight) x-,163 gal/ft g 2'. x-,653 gal/ft « *• j

METHOD OF WELL DEVELOPMENT
X Pumping ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

PHOTOGRAPH IDENTIFICATION NO.

Pi>mtv.'/sAr w Was Well Pumped Dry? Yes

3 Well Volumes A/A- aals Amount of Water Removed from Well A//4 Rftls

FINAL FIELD ANALYSIS
Water Teap-̂ 'O'X «c Specific Conductance, _micromhos pH_ Turbidity //• /

Physical Appearance,

Remarks

i
i
T
T
T
I

PTIME Teao *C Conductivity

imp «.

£H NTUs WL

JiA _

Removed Flow Rate DO QRP

JUb _

/are a (jj-nu-1x-cttlecr^p

LJ-MU/-;7J: ' £^

I
'J£_
IDS. 5

5.MS TO.

cr

NTU - Nepheloaetric turbidity units
WL - Water level

T
T

Checked By Date f-



Black & Veatcti Special Projects Corp.

DEVELOPMEr{̂ ^R'(3î GDATX)

i iPage [ of (

Project Number Project Name Date
- 00

Monitor Veil Number
tn <v - 1-

Field Invesxigator ( s )

WILL DATA . t
INITIAL DEPTH I I /• / I
Total Depth____

Water Column Height.
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
V Pumping ____ Air Lift

Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal \

(x)(height) x-,163 gal/ft |"2'. x-,653 gal/ft |

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

3 Well Volume* »" 3- TO Kals Amount of Water Removed from Well tals

FINAL FIELD ANALYSIS
Water Temp______*C Specific Conductance, _micromhos pH_ Turbidity_

Physical Appearance.

Remarks

TIME
0&15

Te«p *C Conductivity
UAL,

NTUs WL. Removed Flow Rate t>O

/> .

Q^l

"bl
110

-?Jr
1A

_£. _

7,81
Td ° —
•M -Q- _
-i*£ -Q. _

7̂

7,7ft 2?;

NTU - Nephilonetric turbidity units
WL • Water level

Checked By Date



Black & Veatch Special Projects Corp.

MONITOR!.
DEVELOPMEN

-WEttr
Page I of I

P r o j e c t Number Project Name

Moni to r Well Number Field Invest igator (s )

WELL DATA
INITIAL DEPTH.
Total Depth_

Well Diameter

.JLfl' Water Column Height.
Well Volume (gals)_ - //£ <

f±.
((

METHOD OF WELL DEVELOPMENT
yC Pumping ____ Air Lift

___ Surging ____ Bailing

(x)(height) x-,163 gal/ft'". 2'. x-,653 gal/ft | <.'

PHOTOGRAPH IDENTIFICATION NO.

T

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes

p.
\\ t Was Well Punped Dry? Yes

FINAL FIELD ANALYSIS
Water Te»p_____«C Specific Conductance

gals Amount of Water Removed from Well^ 5>6£?

_____microohos pH___

No

etis

Turbidity.

Physical Appearance

Remarks

I

[

r
r
T
T

i r
'TIME Team *C Conductivity jgH NTUs WL Removed Flow Rate DO Q*P

. f3
532-

601

>.^_
1± _Q_

7-2-

606

0

O

-CL.
O

2^L

_ - 560 y^

NTU - Nephel one trie turbidity units
VL • Water level

1
1

Checked By D« tB



Black & Veatch Special Projects Corp.

MONITOR)
DEVELOPMENWPURGING TA

Page \ of (

Pro j ec t Number Project Name
ce

ect
A

Date
T-Jo -OO

Monitor Well Number Field Investiaa.tor(s )

WELL DATA /
INITIAL DEPTH |Q"7. "?5
Total Depth___ |<?5

Water Column Height_
Well Volume (gals) " - 97

Well Diameter
//£T

D OF WELL DEVELOPMENT
Pumping ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x)(height) X-.163 gal/ft'« 2". x-,653 gal/ft 0 <•'

PHOTOGRAPH IDENTIFICATION NO.

3 Well Volumes H [ gals

Was Well Pumped Dry? Yes ( No

9̂5~Amount of Water Removed from Well £»is

F1NAL FIELD ANALYSIS
Water Temp_____BC Specific Conductance, _micromhos pH_ Turbidity,

Physical Appearance 4 " <^

Remarks

rTIME Temo 'C Conductivity 2H NTUs WL Removed Flow Rate DO Q*P

M1

/5". I
fs- \

_o_
J2̂

1.2_

"U.

/65T

10

KTU - NephtlooMEtric turbidity units
WL • Water level

Checked By Date



Black & Veatch Special Projects Corp.
MONITORINGWELL-^^

DEVELOPMENf/PURGiNG^TA
Pro jec t Number

*-/£> \l$>
Project Name

A f * S-*-> v c <• >

Moni to r Well Number Field Investigator ( s )
^ ^ ~ 8 ~ b £1 (-4 ( If ^r-v.

WELL DATA
INITIAL DEPTH
Total Depth

Well Diameter

METHOD OF WELL
>C Pumping

____ Surging

WATER SAMPLING
Method of Water

3 Well Volumes

1C ,'JiTh [Cnnh Water Column Height
3-^ Well Volume (ga l s )

,, (x)(height) x-,163
^

Page [ of / '

r

Date
*\-J-\ - OO T' ' i

—————————— f
•jiV^J55 ————————— r

gal / f t t 2', x-,653 g » l / f t ! <•' 1

DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. |
____ Air Li f t
____ Bailing

DATA /"~^
Removal 0L/twT~>v w«» W«H Pumped Dry? Yes ( No )

/ /• ^-\ — r
^/-'Tft R*l« Amount of Water Removed from Well (o J> (_s cals I

FINAL FIELD ANALYSIS
Water Temp *C Specific Conductance micromhos

Physical Appear

Remarks

ance \^l''<^\ •$* T'S^"

pH Turbidity j"

1

r
fTIME Team «C
0800 ±^,V;i

nRv? /f, 1
nfcFi / T . I
rilOl K- 1
fYio3 / F / l

O?o«r fjfo*

Conductivity pH NTUi WL Reaov
UJ.L. Io7. ?6y

Pu-i;-^
5-32- "7,0 O

^^"2- -7.2. CP
f^i -7,^ O

5^2- -7-> O

s*->ifl« -v \y|p ,'c^i

ed Flow Rate DO QRP [
1

^.4> z^z
J.03 2^/
c off -2 ^2

,vU l^ v^^52-

•

NTU - Nepheloaetric turbidity units
VL • Water level

Checked By }fir Date ^'Jfa-oO



Black & Veatch Special Projects Corp.
MONITOR1NGJVVIELI ^

DEVELOPMENT/PURGING DAT>

Page \ of

Pro jec t Number
Ug.

Project Name Date
1-1*7-00

Moni tor Well Number Field Investigator ( s )

WILL DATA /
INITIAL DEPTH JUi^B
Total Depth___ ~>>'LL

Water Column Height,
Well Volume (gals)_

Well Diameter H
if

METHOD OF WELL DEVELOPMENT
r Pumping ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal 7)

3 Well Volumei

(x)(height) x-,163 gal/ft | 2'. x-,653 gal/ft « •

PHOTOGRAPH IDENTIFICATION NO.

aals

________ Was Well Pumped Dry? Yes

Amount of Water Removed from Well ' Kals

FINAL FIELD ANALYSIS
Water Temp______*C Specific Conductance_______micromhos pH_

Physical Appearance____________________________________

Turbidity_

Remarks

fTIME Temp *C Conductivity _M NTUt WL Removed Flow Rate DO Q*P

~7ll 10 _

_^_ _

_Q_ „

-£. _

-^-X*

NTU • Nephtlooetric turbidity units
WL • Water level

Checked By Date



Black & Veatch Special Projects Corp.

MONITORIN&WgLL—————>
DEVELOPMENt/PURGING

Page \ of (

Project Number Project Name

Monitor Well Number Field Investigator ( s )

WELL DATA ,
INITIAL DEPTH \\\. ~1°\
Total Depth___ CJo

Water Column Height,
Well Volume (gals)_ - ̂ "3

Well Diameter

METHOD OF WELL DEVELOPMENT
)( Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal «

(x)(height) x-,163 gal/ft ? 2'. x-,653 gal/ft J <. •

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

3 Well Volumes I OV aals Amount of Water Removed from Well eal

FINAL FIELD ANALYSIS
Water Temp______"C Specific Conductance, _micromhos pH_ Turbidity,

Physical Appearance,

Remarks

.1
1

"i
"i

'TIME Temp *C
LOP

Conductivity pH NTUs WL Removed Flow Rate DO QRP

1^,2

5*\\
1,2-

thSO

2J_

£1
f.i

IZ

2.. 2.

NTU • Nephelooetric turbidity units
WL • Water level

1

1

1
Checked By % Date



Black & Veatch Special Projects Corp.

DEVELOPMEN^TPURGING

Page I of (

P r o j e c t Number Project Nam
c

ect
Ar

Date

Monitor Well Number Field Investigator ( s )

WELL DATA
INITIAL DEPTH,
Total Depth

Water Column Height.
Well Volume (gals)_ - gl

Well Diameter ^

METHOD OF WELL DEVELOPMENT
X Pumping ____ Air Lift

Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volume*

(x)(height) x-,163 gal/ft ! Z'^ X-.653 gal/ft | 4'

PHOTOGRAPH IDENTIFICATION NO.

Ln*.
_gals

Was Well Pumped Dry? Yes (No

Amount of Water Removed from Well "~ ' '<S_____gals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance, _micromhos pH_ Turbidity,

Physical Appearance,

Remarks

2 a
PTIME Temp *C Conductivity fiH NTUi WL. Reex>ved Flow Rate t>O Q^P

"Il2-
7l3
7.~b L̂.

J2_

NTU • Hephtlooetric turbidity units
WL • Water level

Checked By Date
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Black & Veatch Special Projects Corf
M

DEVELC
Pro jac t Number

lb \ l6
Monitor Vail Numbar^uy_ \ i - s >
WILL DATA . i & , , i
INITIAL DEPTH M 1 i kfc,
Totil Daoth ^p

a "Veil Diameter .. ^

METHOD OF WILL DEVELOPMENT
V Pumping ___ Air L i f t

. ^-.-, Surging ___ Bailing

WATER SAMPLING DATA
Method of Vattr Removal p tj»-

1 Will Volumai ^~L-jO K|

FINAL FIELD ANALYSIS
Uittr Timp,,,... ... «C Ipteifie <

fhyi ict l Aep«>r«nct

T1MZ tlfflo *C Canduetivitv
-2V/ -C/4.-J
ipL^ ^f«f pa^'i-^
1^0 1^ &->* '
w? »-i- ^
I ? H I ;r, i ^S
»5i /r.i ^
i^fJ- yr, | ^^
/ " > > > /^. | ^C
)3<f ^/<^ *->A

NTU - Ntphilonttrie turbidity i
VL • Vattr Itvil
Chtcktd By J\ V

B .2

'• Page \ of
ONITg^iNQ-Wetb^^^
)PME^r/PURGINODAt)^

Frojtct Nami Date Q ^Av b^^'c^ 7~-l£~CC<
Fiild lnvtiti|itor(« )

(n ^-«)l:^*A

Vatar Column Htitht " -2-c)
Wall Volua. ( i m l a J . . . , /"S ...
(x)(h«i |ht) X-.163 |al /f t I 2', T-.6JS ga l / f t | 4' '

PHOTOCRAPH IDSNTIFICATION NO.

^0 ^ wai Wall Funoad Dry? Vt§ MM

li Amount of Vatar ftamovad f rom Wall "~ tOO ^iit

ionductanea micromhoi pM Turbidity^ _ ̂

*

flU NTUi WL, |aflffivad Flov Rata DO gRP
11^6'

/rv^
•7/S J? ^ 7,o^ ^^6
^,z r> &<n **<r
7 , 1 - 0 t>. *8 2* 5.
-7, -2- ^ ? ^ ,?^^^/
-7,2- /rj- 71?, ̂ ^.^
7,2- p "iCOjJt * -7,|7 ^^

niti

Data ^i-^6-cD
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Black & VeatcM Special Projects Corf
M

DEVELC
Projec t Number

Monitor Well Number
H v- H- H

WTLL DATA /
INITIAL DEPTH \J~O . <-> ̂ >
Total Depth ^eO '

U1'Well Diameter '

METHOD OF WILL DEVELOPMENT
A Pumping _ ___ Air L i f t

. __ _ Surging ___ Bailing

WATER SAMPLING DATA
Method of Vater Removal S,̂ . U<«~4

1 Well Volumei ^ ' / HI

FINAL FIELD ANALYSIS
Water Te»p_ .. , . »C Specific <

Phyiical Appearance

lamarka_ M

^IKZ Teme *C Conductivity
\\oo T^-,V^
UJo S-̂ M- Pv-f;^
\\^ ]?.7 ^4l>7
nwi n.^ bi,^
l i ^S" l f . J 63.1
i /^c / r ,^ 621
\\r\ &^v >^Aes

NTU » Ntphelometric turbidity i
VL • Vater level
Checked »y A^V"

P. 2 —

'• _ Page I of /
ONITORtNQ-WeuX
)PMENT^URGlNQ D^TA

Project Name Dete _
7-i&'0d

Field Invei t igatord)

/
Water Column Heinht OO
Well Volume ( g a l a ) ', 1 +4
(x ) (h« igh t ) X-.163 ga l / f t IV. x-.«M gal / f t | 4 '

PHOTOGRAPH IDENTIFICATION NO.

•-J.IC p*>~0 Wat Well Pumped DrvT Yei f No/

la Amount of Water Removed f rom Well ^ I fall

inductance mieromhpi pH Turbidity

*

flft MTUi WL, ^ainRved Flov Rate DO gRP

!.«/ JJ ^.^ ->O?
1^ ^ /'.f^ Jc-f

1.L Q £57 -P»s~
7-2. £, ^ 4-^\ 6^-T^^V

niti

"»• ->-,«-<#



Black & Veatch Special Projects Corp.
MnMiTnniw£i-\AZEl I

DEVELOPM ENTi^URG 1 NGJ}£tA
Pro jec t Number Project Name

V6 1^8 /~\(e j*£.r~*'t.f 5
Monitor Veil Number Field Investigator ( s )

WELL DATA ,
IHITIAL DEPTH I >-1 -V? Water Column Height
Total

Well D

METHOD
-£-
WATER
Method

3 Well

FINAL
Water

Physic

Remark

CTIME

IQOO

|c?t&
1 0>^
1021

t \ 'ILL-iis _J?i

Depth - 2<H Well Volume ( R a l s )

Page ( of ( '

T

Date

r
- 83 ,./

I/ (x) (height) x-,163 g a l / f t ? 2'. X-.653 g a l / f t f <•'
iameter *r

OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. T"
Pumping ____ Air Lift
Surging ____ Bailing

SAMPLING DATA /"""S"\
of Water Removal fV-V'^ Was Well Pumped Dry? Yes Mlo J

Volumes ^ / 5~L/ Rals Amount of Water Removed from Well..u'x^' W* If*1'

FIELD ANALYSIS
Temp *C Specific Conductance micromhos pH Turbidity F

al Appearance

s

t

r
r

Te«p -C Conductivity pH MTVs WL Removed Flow Rate DO QRP j
• - ( * / i l l v v ^ " ! — ^ ^ 'TT-Ai'^ t^^Dj L*uA ) 3-2. 3 7

S4»-^- pu-ni-s
/5",3 ^6*6 i.*/ n

15,^ ^66 7.5" 0
I f , ^ s4)6 7.^ O
/ 5 , ^ ^b "7,*f <5
/fj ^A6 74 0 ^400
/"p/f«^ 5« ĵi1̂

i
n,j,,wy

i.ib ^i(
7^6 2 . i f

/ ->,* b 2>2
™ 7,2* 2.13

1

HTU -
WL -

•

Nephilooetric turbidity units
Water level

Checked By /^V Date 1-lk-oe



Black & Veatch Special Projects Corp.

MONIT
DEVELOPME

ORtNG-VUgLL
NT/PURGIN^PATA

Page of \

Project Numbe

Monitor Veil Number

Project Name Date

Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__

Water Column Height.
Well Volume (gals)_

Well Diameter
y/
4

METHOD OF WELL DEVELOPMENT
l/ Pumping ______ Air Lift

____ Surging ____ Bailing

(x)(height) X-.163 gal/ft « 2', x-,653 gal/ft ( <• •

PHOTOGRAPH IDENTIFICATION NO.

WATER SAMPLING DATA
Method of Water Removal 1< c.̂ 0 -

/_>»-* >»4V Was Well Punped Dry? Yes

3 Well Volumes /V4 gals Amount of Water Removed from Well AM gals

FINAL FIELD ANALYSIS ,
Water Temp____O_1^_*C Specific Conductance 70$ micromhos pH 7«( Turbidity ' -J

Physical Appearance__

Remarks

-TIME Temp *C Conductivity pJJ NTUi WL Removed Flow Rate DO QRP

JO. i
loo 7-l£ 7A _

_ 7-fi.

. o. -7,U>

'Vs

7.QQ
7.0i

NTU - Nephilonetric turbidity units
WL - Water level

Checked By Data



Black & Veatch Special Projects Corp.

DEVELOPMENT/PURGING D>TA

Pro jec t Number Project Name
Ac*

Page f of f

Date

Monitor Well Number

nwu-x Field Investigator ( s )

/
WELL DATA
INITIAL DEPTH,
Total Depth__ \ \

Water Column Height
Well Volume (gals)

(-,$

i i
Well Diameter

Well Volume (gals)____^¥,^___________
(xHheight) x-,163 gal/ft _ 2". x-,653 gal/ft f <•' ]

METHOD OF WELL DEVELOPMENT
Y^ Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ?/y-

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry?
T

3 Well Volumes _gals Amount of Water Removed from Well

Yes ( No

5"?d £als

FINAL FIELD ANALYSIS
Water Temp______"C Specific Conductance,

Physical Appearance___________________

_micromhos pH_ Turbidity,

Remarks

T
[
T

"TIME Temp *C Conductivity jpji NTUs WL Removed Flow Rate DO Q^P

h^-

L1V2-

37 7.2
_Q_
n_
^L.
o

- p
7. 92_

NTU - Nephtlooetric turbidity units
VL - Water level

T
T

Checked By Date 7-jfe-oC



Black & Veatch Special Projects Corp.

DEVELOPMENPURGING

Page / of

Project Number Project Name Date

Monitor Veil Number Field Investigator ( s )u
WILL DATA /q - '
INITIAL DEPTH I I T »ff /
Total Depth_ JZ63r

Water Column Height,
Well Volume (gals)_ «-70'

Well Diameter

METHOD OF WELL DEVELOPMENT
^ Pumping ____ Air Lift
___ Surging ____ Bailing

(x)(height) x-,163 gal/ft 1 2". T-.653 gal/ft ( i>"

PHOTOGRAPH IDENTIFICATION NO.

WATER SAMPLING DATA
Method of Water Removal

-.

3 Well Volumes 2*W ^
Was Well Pimped Dry? Yes

Amount of Water Removed from Well Kals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance_____micromhos pH_

Physical Appearance___

Turbidity,

Remarks

'TIME Team »C Conductivity sS. NTUs W^ Removed Flow Rate I>O Q^P
;.-A iv L. m.87'

/Q37

/«T.U
^

~>,± Q

Ik -Q-
vt\:&- T*v

IB
ZiS_

.8

NTU - Nephtlooetric turbidity units
WL - Water level

Checked By Date



Black & Veatch Special Projects Corp.
i j/-ini-r/-M-»iM/^ lAim iIVIV^INI i vyrn+T^si T t̂»*«fc.

DEVELOPMENT/PUR(5lNG))A
Project Number Project Name

Monitor Well Number Field Investigator( s )

Page *• of '

TA
Date

0 1 -Jo oo —

WELL DATA y V^\f«>^ ' |
INITIAL DEPTH fo3r\':\ ""* %n Water Column Height
Total Depth I^S-fiS ^ShAlbw Sc^tcA ^ Well Volume (et ls)

„ (x) (height ) x-,163 ga l / f t « 2«, X-.653 ga l / f t « <. •
Well Diameter -f

METHOD

WATER
Method

3 Well

FINAL
Water

OF WELL DEVELOPMENT PHOTOGRAPH IDENT
Pumping ____ Air Lift
Surging ____ Bailing

SAMPLING DATA rWi-0 - ft*-3;<5
of Water Removal pM^v->/~-, Was We

Volumes AJA Hals Amount of Water R

IFICATION NO. "T

T
11 Pumped Dry? Yes (S<^

emoved from Well A/ A eals 1

FIELD ANALYSIS
Temp /t>^S *C Specific Conductance /Q/5 micromhos pH J^.^8' Turbidity ft b T

Physical Appearance 5l .aM"Lt ctr4£r\19 j f

Remarks ^Orne. bwkb/rS £ PM^II £«(,' I*-* 3<i f) oar. ,,Y^. c«IU_
i r ! i/

1

T
T

<tIME Temp "C Conductivity pH NTUs WL Removed Flow Rate DO QR P

£*:
(70Z

7/5

H3-?

v^ IBM^ T^ L-^^iAiJL j^*\Ctfi jiy^*^ ^* "̂ /O-j- i i
^ 1 rs . *

OUfAjX,^*. 5 i"*'̂ '** '<* "" A lOL^ ^fr<*C- 6<£7 i ciSr-^t,' TL/ / Oi-ffr* \

/6.% "?6̂  fejs /59 |CK^

/4».9G 99 / iote f o C L tf/00
17. 12. IQ^I £.?_? 13. 7 /^/oo

'fcr^fe- /OS"? 6T*/ /O */ (OH .00
— .— < i ~^ftCf / ^^Lj t ^ ^^

/tr^ /030 (0-K, ^H /O^.OO

/t.^l /0/S 0;9g /,,t ^0"

c^»*>rW i ^u cr s*^Pk - ^-ACi-fJ-s-otJoa?^

- / ̂ /w..
^lot./,*.-, O& \%O I

«/.ci/*... 671 i£3.i
~/.ot/», Sti tf-'1
+.f.Ct/».. ^X &*

-/.<></*.••, &70 IIU
~/-<xy+- /.<*o /o4>.-7
*>(oi/^ 6,n /0j 2. \

1

•

HTU •
WL -

Nephelonetric turbidity units
Water level

Checked By %r^

1
Date ?-J-t~0Q T



Black & Veatch Special Projects Corp.

DEVELOPM
Project Number Project Name

Page \ of \

Date

Monitor Veil Number Field Investigator ( s)

WELL DATA
INITIAL DEPTH -A
Total Depth ifc><- 171

Water Column Height,
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
\/ Pumping ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x)(height) X-.163 gal/ft * 2', x-,653 gal/ft ( <• •

PHOTCXJRAPH IDENTIFICATION NO.

3 Well Volumes /VA Rals

________ Was Well Pumped Dry? Yes ( No

Amount of Water Removed from Well /VA gals

FINAL FIELD ANALYSIS
Water Temp______'C Specific Conductance, jnicromhos pH_ Turbidity,

Physical Appearance

Remarks

TIME Temp *C Conductivity
\V&.k̂ Trio.V.

HoOl

/b3<

7. //

17.

NTUs WL Removed Flow Rate DO Q*P

. r\ . .

(,9V

i NTU • Nephelonetrie turbidity units
I WL - Water level

f

/ to

/o.7^^^^^^

71
y.vy

14.& /CD.

H.oS (*'<•

Checked By Date



Black & Veatch Special Projects Corp.
MONITOR INO.WFI 1

DEVELOPMEf)(f/PURGINaD
P r o j e c t Nuai.L.^r Pro jec t Name

Monitor Well Number Field Investigator; 3
/AC^-R- D k^lc Mt-Jok-

Page ( of I

AT/C* ""

Date

)

WILL DATA , |
INITIAL DEPTH TV^O Water Column Height
Total Depth '« 3&) -ias C"!>c'tr^ 0<j*W Well Volume (a t l s ) _

,, (x) (height) x-
Well Diameter ->

METHOD OF WELL DEVELOPMENT PHOTOGRAPH IDE*
(/ Pumping _____ Air Lift

___ Surging ____ Bailing

WATER SAMPLING DATA &\it,v0- R-»^,'*v}
Method of Water Removal r>*^P> ~\ Was \

3 Well

FINAL
Water

1 ' v

Volumes /\J A naif Amount of Water

.163 g a l / f t ( 2', X-.653 g a l / f t 8 *• |

fTIFICATION NO. T

[
/ell Pumped Dry? Yes Cjj<r)

Removed from Well A/A vals 1

FIELD ANALYSIS
Temp_ *C Specific Conductance micromhos oH Turbidity T

Physical Appearance QryU\ Co'or

Remarks v^jj^Jj-V ItM-LjL *\ •uM^_~t'V\a»'rA t-ii^fc^^x *3^ — '.ivj) ~ Lit^At'

CTIME

folQ

Of*i2

/m

&&

' / (7 °~ '

L,. 1 3
'3Si~ I Tity^f

Trap *C Conductivity DH NTUs VL
Iw-V.4 rfad^-Kj u;.4i\ fYK^J ^» ?H.OO
PM^-S SV^J- fl^, <3^ J'^4 -fu ^/o^..-

A-73 fc9/ foto TW j^ASif
IJ ( / / ^ 1 I"*1! ^-* A y/y.p/ V*SQ /I ' s.o 'ij^s
/fe,SV ^2 f 7,2/ /.O gi^c,
/kj57 ^/^ 7.JI 3.5 •sf?.^
/^./3 6/V 7.̂ 0 t.,3 ^7.̂
/6,^2 6^3 *-*> 5^ SJ.̂
^.^ te( ^JJ° 2o *2.is
ColleJke.1 \ -V3UCr5^ le -UJ nfcf ~U; AC£ K D-O^^V

1

I

[
Reewved Flow Rate DO QRP T

1

-XC-^A -
>•' */.o4k-^ 5"^ '77 Y

- I .8LU/* >^3 //J'S

~t.°l./*^ (,.& ^f3
-t.^t/^^ t-33 /J3><=>
-/.oi/*..*- fc.gV 950

-/.^^/*..- ^-2S /"^
-Vtf^v ^^ ^6-7

CD-p

.•
irru •
WL -

Ntphelooetric turbidity units
Utter level

Checked By u^Sf
1
1 Date i-jb-OQ -:



Black & Veatch Special Projects Corp.
MONITORING WELL

.
Page V of \

Project Number Project Name
Arc

Date

Monitor Well Number
e x- Z- 5

Field Investigator ( s )

WILL DATA
INITIAL DEPTH.
Total Depth__

U\- fc>~7 Water Column Height 2-O_________
Well Volume (gals) IP ^^>O wT

Well Diameter
ft (x)(height) x-,163 gal/ft \ 2', X-.653 gal/ft ( 4*

METHOD OF WELL DEVELOPMENT
J/ Pumping ____ Air Lift

____ Surging ____ Bailing

PHOTOGRAPH IDENTIFICATION NO.

WATER SAMPLING DATA
Method of Water Removal ~-f Was Well Pumped Dry?

3 Well Volumes ?O Rals Amount of Water Removed from Well

Yes ( No"

5 Rals

FINAL FIELD ANALYSIS
Water Teap_____*C Specific Conductance_ jnicromhos pH_ Turbidity,

Physical Appearance, V.-Avl ^^.AV^vvfr

Remarks

'TIME Temp *C Conductivity pjl NTUs WL Removed Flow Rate DO Q*P

_£L_ _

J^ _

10 Z'7

NTU - Nephelometric turbidity units
WL • Water level

Checked By £) Date



Black & Veatch Special Projects Corp.
MONITORIMG^ELL

DEVELOPMENT^URGIN^I DATA
Project Number Project Name

Monitor Well Number Field Investigator ( s )
riX~ / — .J-- OP. >tr lk.^*\

WELL DATA
INITIAL DEPTH
Total Depth

Well Diameter

METHOD OF WELL
X Pumping

Surfing

WATER SAMPLING
Method of Water

3 Well Volumes

/
I 10,01" Water Column Height
'1 r' Well Volume (aals)

1 T
Page ^ of^

—

Date
^ — / 1 ~ oc^ ~>"

I

^ I

-2.^2-
O// (x)(height) x-,163 ga l / f t « 2". X-.653 ga l / f t « <. • |

C_J £y m _ . . /

DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. T
____ Air Lift '

Bailing ,

DATA fcP^ ^^ ^" /~^ " .^ I
Removal $U~~Q ' ~~~ } Was WeH Pumped Dry7 Yes (No)

"~ M ^ t) aals Amount of Water Removed from Well ~ty5j gals 1

FINAL FIELD ANALYSIS
Water Temp *C Specific Conductance micromhos pH Turbidity V

Physical Appear

Remarks

ance ( ->„ <c.^,,'/l\ V i n '
I

r
\

CTIME Temp -C
0845" tr-.;4-
OtXo S-kJ^r t

n<f>* 1 f, 1
Cmi IS.\

Conductivity pH NTUs WL Remove

'L^***^ '̂̂ ^**

5M7 T.I 0,3
5^( ^7-Z O

OW |£l Ztb ~>.L O
1 — 1

MO / f , l

5£g T.i O
56*( 7.2 O

6^^^ IT, I til I'l 0
0^5^ 1 5 . ^
d?^1) UU^

ni i-^ D ~-H^
v~A

NTU - Nephelonetric turbidity units
WL • Water level

Checked By ft CA"*;

d Flow Rate DO QRP T
'

(3 . .̂ J4- 2Jo.

v - ^ V **0

s-f\ ^O
y.ij- ^10
5.~?Q 2o<&
5.^0 ^^

V JT,/^ ̂ ^
J> 5. i7 >2<^

1
,

Date f-_;^-^o 1
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1 oTTBlack & Veateh Special Projects Corp.

DEVELOPM

Page

Proj tct Number Pro 'ac t Mama Data
f ~ / > -

Monitor Vail Numbjr£/- a - P Fiald Invattigator (* )
G. F

WELL DATA
INITIAL DEPTH.
Total Daptl\__

\ . 3V
-35'

U.ll

Watar Column Htight.
Wail Voluma (gala).
(it)(haight) X-.163 gal/ft I I'. x-iflSS gal/ft | A'

METHOD Or WILL DEVELOPMENT
_ Puaping _ __ Air Lift
.._ Surging ___ Bailing

WATER SAMPLING DATA
Mathod of Vatar Removal

1 Wall Volumai

PHefDCTUPH IDENTIFICATION NO.

Z
Wai Wall Puapad Dry? Ya§

•i la Amount of W»t«r Ramovfld from Wall I*11

PXNAL PZELO ANALYSIS
Watar Ta»p^____*C "pacific

•hyiical Appaaranca.

cronhei pH. Turbidity.

HTUl Wj; Flov lAta DO Q^P

7.2.
7,l

M. -
^- -
M. -

"̂ J-
7-j_
~7_ ^ 1

±£-
57rbidHTTJ - Naphalow«Tric turbidity miti

WL • Watar Itvtl
Chacktd »y Dtti



Black & Veatch Special Projects Corp.
MONITORI ELL

Page \ of

Pro j ec t Number Project Name Date
. 024 T

Monitor Well Number____oa-i-s Field Investigator($)

WILL DATA
INITIAL DEPTH.
Total Depth__ 30/

Water Column Height.
Well Volume

Well Diameter
(xHheight) x-,163 gal/ft C 2". x-,653 gal/ft

METHOD OF WELL DEVELOPMENT
I/ Pumping ____ Air Lift

___ Surging ____ Bailing

WATER SAMPLING DATA lA't
Method of Water Removal __

3 Well Volumes

PHOTOGRAPH IDENTIFICATION NO.

r̂ -
sals

Was Well Pimped Dry? Yes

FINAL FIELD ANALYSIS
Water T««p, "C Specific Conductance

Amount of Water Removed from Well______

___micromho* pH____ Turbidity_

Physical Appearance.

Remarks__________

r
r

_g«i* I

r
~r

:TIM£ Teom *C Conductivity ^H NTUs WL. Removed Flow Rate DO QRP

l\2JS

I3V2

20 3 7

1.0(o
7.02
701
7 &7

IIAPZ
'2M-3 I I 2 - O Z -

NTU • Nephtloactric turbidity units
VL • Water level

T

Checked By Date T\16-OO



Black & Veatch Special Projects Corp.

DEVELOPMENT/PURGING DATA

Page of

Pro jec t Number Pro jectlfama Date

Monitor Well Number Field Inves t iga tor (s )

WILL DATA
INITIAL DEPTH.
Total Depth__

\\l-\7 Water Column Height.
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
<K_ Pumping ____ Air Lift

___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(xj(height) x-,163 gal/ft I 2". x-,653 gal/ft ( 4'

PHOTOGRAPH IDENTIFICATION NO.

Pyr-y'~)

3 Well Volumes AJ fa

Was Well Pumped Dry? Yes

FINAL FIELD ANALYSIS
Water Temp______*C Specific Conductance

Physical Appearance.

gals Amount of Water Removed from Well /\/A

___micromhos pH___

tals

Turbidity.

Remarks

Temo *C Conductivity s& NTUi WL. Removed Flow Rate t>O Q*P
_^D u£gJ2J? *«. l&ll _____ _______ ____ ————

\2£_ -

77.79

l&L
I&L
got*

7^7
7£% f.7
7jp 77 //A:

£,41 W Li
^.7

752

b.U

U-
5V./

NTU • Ncphiloaetric turbidity unit*
WL - Water level

Ch«ck«d By I Date T-J6-00



Black & Veatch Special Projects Corp.
MONITORANG-WefcL-.^

DEVELOPMENT/PURGING D£TA
Pro jec

" -̂•N^^ ___ .̂ --̂

t Number Project Name

Monitor Well Number Field Investigator ( s )
O H? — \ "~ 1^ G < £-€ \L-~r\

WELL DATA _ .
INITIAL DEPTH l' ->• "2--i Water Column Height
Total

Well D

METHOD

WATER
Me thod

3 Well

FINAL
Water

Physic

Remark

CTIME
/fflp

/too
Jl? ^ y

/ fL IT "5

/641

lt>5^

NTU -
WL -

Depth J-T>?' Well Volume (ga l s )

Page \ of V
—

Date £-.

I>1'
fcr £)£ ,JL "I

(x) (height) x-,163 ga l / f t I t'. x-,653 g a l / f t ( <•' I
iameter ^

OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. |
Pumping ____ Air Lift
Surging ____ Bailing

SAMPLING DATA , f""~^\
of Water Removal ^^^tAiAJ\U \4<rQ Was Wel1 Pumped Dry? Yes V j»o^J

J *^ S"/£? 1Volumes ^J-^jQ H*ls Amount of Water Removed from Well fals 1

FIELD ANALYSIS -.
Temp *C Specific Conductance micromhos pH Turbidity I

al Appearance

%

1

]

1

Temo »C Conductivity oH HTV« WL Ef"9.vSd Fl0* E>tt ^° °*P

X-.V.'A u^.L. P^^

/ r" *."" y*j "\ £1 ™7 y /A. -»xS 7 ^f^^i ' t f l s Cy

/5-.f • />• -7.V5- (0
/ y , 5 ~ ^/33 "7-'/5" O
j f . T ^V3r ^'^ O
/r. * ^36 7.w /.^
/ f . f |S.< ^3b -7,</v / ,«/

^ •fe#gpt^7'̂ & My/ T ̂  /o ^ 5iO-i
fo(l<c>r ^A^JL^

t

Nephelonetric turbidity units
Vater level

Checked By ^-V

/5"

7-2. 22P)
"7 ,1 U-&
itf> 22-y

\/ 7o 2,27
£51 2z£
{ 9ft 2l£

A * £>.<,-! Hf

1

"
Date ?~j^_^? ^



Black & Veatch Special Projects Corp.

MONITORI
Page V of 1

Pro j ec t Number Project Name
Ate

Date
O9-J3 -OO

Monitor Well Number
OB-J-,5

Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__

5O
i2O'

Water Column Height.
Well Volume (gals)_

Well Diameter x/

METHOD OF WELL DEVELOPMENT
(X Pumping. ____ Air Lift

____ Surging ____ Bailing

WATER SAMPLING DATA (*Wo- <
Method of Water Removal ru,*piA-v

(x)(height) x-,163 gal/ft I 2". x-,653 gal/ft | 4'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes

3 Well Volumes gals Amount of Water Removed from Well cals

FINAL FIELD ANALYSIS
Water Temp ffi Ml *C

Physical Appearance

Conductance.

Colcv-______

_micromhos pH Turbidity,

Remarks

'TIME Ttmo *C Conductivity fift NTUs WL. Removed Flow Rate DO Q*P

Q312

n.ss
4^-'

-?.u

95

Hl.0

LJ

NTU - Nephilooctric turbidity units
WL • Wattr Itvel

Ch«cktd By Date



Black & Veatch Special Projects Corp.

MONITORS
DEVELOPMENT/PURGING D>TA

Page V of

Pro jec t Number P r o j e ct~~ltwie~~ Date

Moni to r Well Number Field Investigator(s)

WELL DATA
INITIAL DEPTH_
Tottl Depth__

toy, is Water Column Height_
Well Volume (gals)_

Well Diameter
\H

METMD OF WELL DEVELOPMENT
___)C Pumping ____ Air Lift
____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x ) (he igh t ) x-,163 g« l / f t f 2'. x-,653 g a l / f t (

PHOTOGRAPH IDENTIFICATION NO.

3 Well Volumes
—?̂ p':P

/V4______gals

Was Well Pumped Dry7 Yes

Amount of Water Removed from Well

FINAL FIELD ANALYSIS
Water Temp "C Specific Conductance jnicronhos pH_ Turbidity_

Physical Appearance <-olor

Remarks

1

1

1

1

I
TIME Temp *C Conductivity £H NTUs WL Removed Flov Rate DO QRP |

^K

b.-io -?' 3
!

513
y LI

nn
K7.Q

NTU - Nepheloaetric turbidity units
WL - Water level

1
Checked By n« .p f-2(-eo 1



Black & Veatch Special Projects Corp.

MONITOR)]
DEVELOPMENT/PURGING

Page i of

P r o j e c t Number Date

Monitor Well Number Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__ U5

Water Column Height,
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
\/ Pumping ____ Air Lift

___ Surging ____ Bailing

(z)(height) x-,163 gal/ft I 2*. z-,653 gal/ft | 4'

PHOTOGRAPH IDENTIFICATION NO.

WATER SAMPLING DATA
Method of Water Removal

3 Well Volumes /vA

Was Well Pumped Dry? Yes Q}
K«it

FINAL FIELD ANALYSIS
Water Temp >*& "1U *C Specific Conductance

Physical Appearance.

Amount of Water Removed from Well.__________

_micromhos pH / O^3 Turbidity U 5

tals

Remarks

:TIME Temp *C Conductivity jZfi. HTUi WL Removed Flow Rate DO 6_9.P

•7j7 /t>.7 loft- - oLL.,

NTU • He phi 1 one trie turbidity units
WL - Water level

Checked By Date



Black & Veatch Special Projects Corp.

DEVELOPMENlPURGIN

Project Number Project Name

Page ( of /

Date

Monitor Well Number Field Investigator ( s )

WELL DATA
IMITIAL DEPTH,
Total Depth__

-5

Well Diameter

METHOD OF WELL DEVELOPMENT
j)T Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

Water Column Height__________________________
Well Volume (gals)____________________ -T
(x)(height) x-,163 gal/ft * 2". x-,653 gal/ft « «' |

1PHOTOGRAPH IDENTIFICATION NO.

4l/"i?'l"<£ _ * W a s Well Pumped Dry? Yes

3 Well Volumes _gals

FINAL FIELD ANALYSIS
Water Temp______"C Specific Conductance

Physical Appearance,

Amount of Water Removed from Well_

___micromhos pH____ Turbidity_

gals

T
1

Remarks
T
T

TIME Temp *C

IVlff .
Conductivity J_H NTUs WL Removed Flow Rate &O Q*P T

I t?Wg?

7l_!
^ ±L _

/?«!

/f,
lioS.
HID

nil
lili

^

6,37

NTU - Nephelometric turbidity unitf
WL • Water level '-s«.o»

•5————

1
]

Checked By M),>O Date



Black & Veatch Special Projects Corp.

DEVELOPM
Pro j ec t Number

946
Project Name

Page ) of |

Date

Monitor Well Number Field Investigator ( s )
G».

WILL DATA
INITIAL DEPTH.
Total Depth__

/O 5 -
(3-5"

Well Diameter
lf

METHOD OF WELL DEVELOPMENT
/C Pumping ____ Air Lif t

Surfing ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

3 Well Volume*

Water Column Height_
Well Volume (gals)______- 1 \ ,J
(x)(height) x-,163 gal/ft ( 2«/x-.

PHOTOGRAPH IDENTIFICATION NO.

653 gal/ft ( U'

-J
Was Well Pumped Dry? Yes

_gali Amount of Water Removed from Well tals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance, jnicromhos pH_ Turbidity.

Physical Appearance,

Remarks

TIME Temp *C Conductivity

_d_ -
O.'

©.'

£L- __

rlow

O.S-5- 0

NTU • Ntphilooctric turbidity units
WL - Water level

Checked By Date



Black & Veatch Special Projects Corp.
MONITORINGJ^LL

DEVELOPMENcTTPURGING DATA
Pro jec t Number Pro jec t Name

^6 MR Arc. S^v.co
Moni to r Well Number Field Investigator (s )

WELL DATA /
INITIAL DEPTH /0"><^~7 Water Column Height u

Total

Well D

METHOD

WATER
Method

3 Well

FINAL
Water

Physic

Remark

<TIME

WK"

i
5

Depth a5" Well Volume (ga ls )

Page | of

Date

_
V3-'" /<J -

it ( x ) (he igh t ) x-,163 ga l / f t ! 2", T-.653 g a l / f t « 4-
iameter i

OF WELL DEVELOPMENT PHOTOGRAPH IDENTIFICATION NO. :

Pumping ____ Air Lift
Surging ____ Bailing

SAMPLING DATA /~>* '
of Water Removal yL/~f ;^ Was Well Pumped Dry? Yes ( NoJ

MO' \^^f7f) \ 1Volume* "7 R«l« Amount of Water Removed from Well r/(/ <4 fals 1

FIELD ANALYSIS -,
Temp *C Specific Conductance micromhos pH Turbidity |

al ADoearance

*

n >•<«. 9
TWIP "C Conductivity pH NTUf WL Removed

SVc.^ QJ*4\"^
15.5 TSi 6,61 -2.7-
15, r ?^y> c,B\ D.3
/$". ^ ^^ ^^ ^
/s". r ^ro <^,f^ o

/f.^" ^5"O ̂  o
i ^ , r TTO ^.^ ^^7^.

rjid^r ^^>A_

1

1
]

^Flov Rate DO QRP 11

\0.f j-^
7 /,3» IT'

o,» 1^1
^ , i z i ta_

K 0.7r f?z
\ ^,72- /^Z.

j i/ ^7^ 172.

•
KTU •
WL -

Nephtlooetric turbidity units
Water level

Checked By /^T

"
Date 7--2< -^^ H



Black & Veatch Special Projects Corp.
MONITORING-WELL

DEVELOPMENT)(PURGTNgpATA

Page of I

Pro j ec t Number Project Name Date

Monitor Well Number Field Investigator { s)

WILL DATA
INITIAL DEPTH.
Total Depth__

Water Column Height.
Well Volume (gtls)_

Well Diameter

METHOD OF WELL DEVELOPMENT
____ Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

(xj(height) x-,163 gal/ft | 2". X-.653 gal/ft | 4'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes No

3 Well Volumes _gals Amount of Water Removed from Well

FINAL FIELD ANALYSIS
Water Temp_____'C Specific Conductance_____micromhos pH____ Turbidity.

Physical Appearance C

'TIME Temo *C Conductivity KTUt Removed Flow Rate DO Q*P

ISM.S.

15-li
1(\\

IS5U
\s.l\

Cr 01-

7. SO

HTU - Nephilooetric turbidity units
WL • Water level

Checked By Date



Black & Veatch Special Projects Corp.

MONITORINOWgU
DEVELOPMENT!

Page of V

Project Number Project Name Date

Ai
Monitor Veil Number Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__

Water Column Height.
Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
__ Pumping ____ Air Lift
__ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

(x)(height) x-,163 gal/ft ( 2'. X-.653 gal/ft

PHOTOGRAPH IDENTIFICATION NO.

,.-i
i
T

Was Well Pumped Dry? Yes No

3 Well Volumes aalt Amount of Water Removed from Well Kals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance_____aicromhos pH____ Turbidity.

Physical Appearance.

Remarks

T
I
T
T

Team 'C Conductivity £H NTUt WL. Removed Flow Rate DO Q*p J

. 2- TJ8 _£_ _

•Z7 jCL -
VC-vA

8.75-

KTU • Hephtlooetric turbidity units
VL • Wattr level

1

1

Checked By Date



Black & Veatch Special Projects Corp.

DEVELOPMENT7PURGINGATA

Page \ of /

P r o j e c t Number Project Name

4c7
Date

Monitor Well Number FLeld Investigator(s):Leld
b,

WELL DATA
INITIAL DEPTH
Total Depth

|
,'Jl Water Column Height.

Well Volume (gals)_

Well Diameter

METHOD OF WELL DEVELOPMENT
____ Pumping ____ Air Lift
____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

UHheight) x-,163 gal/ft I 2'. x-,653 gal/ft { <•'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes No

3 Well Volumes _gals

FINAL FIELD ANALYSIS
Water Teap_____*C Specific Conductance

Amount of Water Removed from Well______

___micromhos pH____ Turbidity_

Physical Appearance,

Remarks

'TIME Teoro "C Conductivity NTUl

^5 \fy _

Removed Flow Rate DO Q*P

40O O

NTU - Nephtloaetric turbidity units
WL • Vatir level

Checked By Date -OO



Black & Veatch Special Projects Corp.

MONITOR
DEVELOPMENT/PURGING DATA

Page I of \

P r o j e c t Number Project Name Date

Monitor Well Number Field Investigator(s)
C\.

WILL DATA
INITIAL DEPTH
Total Depth

Water Column Height.
Well Volume (g»ls)_

Well Diameter

METHOD OF WELL DEVELOPMENT
__ Pumping ____ Air Lift
__ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

(x)(height) X-.163 gal/ft ! 2*. x-,653 gal/ft ( *•

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes No

3 Well Volumes J?*lf Amount of Water Removed from Well pals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance, _micromhos pH_ Turbidity

Physical Appearance,

Remarks

1
1
1

TIME Temp *C Conductivity sSL HTUs Jfl, Removed Flow Rate DO Q*p "]

H3 _£L_ _
O

75",

8.01 376 1

8.T

HTU • NephilOBCtric turbidity units
VL • Vatir level

Checked By Date



Black & Veatch Special Projects Corp.

DEVELOPMEN7PURGIN(3ATA

Page I of I

Pro jec t Number Project Name Date

Monitor Well Number
RU-05

Field Investigator ( s )

WELL DATA
INITIAL DEPTH £ o \!
Total Depth________

Water Column Height.
Well Volume (gals)_

Veil Diameter

METHOD OF WELL DEVELOPMENT
____ Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(x)(height) x-,163 gal/ft ( 2'. z-,653 gal/ft fl 4'

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes No

3 Well Volumes pals Amount of Water Removed from Well Kals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance, _micro«hos pH_ Turbidity_

Physical Appearance, C,)eAr

Remarks /

rTIME Temp *C Conductivity jefi NTUs WL Removed Flow Rate DO _2LL

\\g.\f\
isau I.Sb -o.

Cr

5* 3-353

NTU • Nephiloaetric turbidity units
WL • Water level

Checked By Date



Black & Veatch Special Projects Corp.

DEVELOPMEN/PURGNGJDATA

Page V Of (

Projec t Number Project Name Date

Monitor Well Number
I<HO i. Ru) ofe

Field Investigator ( s )

WELL DATA
INITIAL DEPTH.
Total Depth__

Water Column Height.
Well Volume (gals}_

Well Diameter

METHOD OF WELL DEVELOPMENT
____ Pumping ____ Air Lift
____ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

(xHheight) x-,163 gal/ft ( 2', x-,653 gal/ft

PHOTOGRAPH IDENTIFICATION NO.

| U'

Was Well Pumped Dry? Yes No

3 Well Volumes Bait Amount of Water Removed from Well Kals

FINAL FIELD ANALYSIS
Water Temp_____*C Specific Conductance_____micromhos pH_

jim

Physical Appearance___

Turbidity.

Remarks

1

T
I
I
I
T

'TIME Conductivity pH NTUs WL Removed Flow Rate

7J7

J50O
1505 7°l O.i

\SiO- U-

DO QRP |

/ojo ^H.S i

NTU - Nephtloowtric turbidity units
WL - Water level

i
i

Ch«cktd By Data



Black & Veatch Special Projects Corp.

MONITORJNG-VyEtU
DEVELOPMEN7^URGINGJ3ATA

Page of

Pro jec t Number Project Name Date

Monitor Well Number Field Investigator ( s )
\f,\̂

WILL DATA
INITIAL DEPTH_0^£ii
Total Depth______

Water Column Height.
Well Volume (gals). '

Well Diameter

METHOD OF WELL DEVELOPMENT
___ Pumping ____ Air Lift
___ Surging ____ Bailing

WATER SAMPLING DATA
Method of Water Removal

(xj(height) X-.163 gal/ft ? 2'. x-,653 gal/ft % 4

PHOTOGRAPH IDENTIFICATION NO.

Was Well Pumped Dry? Yes No

3 Well Volumes gall

FINAL FIELD ANALYSIS
Water Temp_____"C Specific Conductance

Amount of Water Removed from Well

___micromhos pH____

gals

Turbidity,

Physical Appearance.

Remarks t(*\-

:TIME Team «C Conductivity fift NTUi WL. Removed Flow Rate DO Q*P

n.75

_______ _ -P."?

557 7.V3 A/

NTU - NephilooMtric turbidity units
WL • Water level

Checked By Date -OO



Black & Veatch Special Projects Corp.

DEVELOPMENT/PURGING JDATA

Page 1 of (

Pro jec t Number Project Name
S

Date

Monitor Well Number Field Ipvestigator(s)

ELL DATA *
INITIAL DEPTH /t/e<V Kg$.̂ B—r*
Total Depth_______5«~ ̂  ._______

Water Column Height.
Well Volume (g»l$)_

Well Diameter

METHOD OF WELL DEVELOPMENT
__ Pumping ____ Air Lift
__ Surging _____ Bailing

WATER SAMPLING DATA
Method of Water Removal ____

(x)(height) x-,163 gal/ft | 2', X-.653 gal/ft

PHOTOGRAPH IDENTIFICATION NO.

• ,-T
1
T

Was Well Pumped Dry? Yes No

3 Well Volumes gals Amount of Water Removed from Well cals 1
FINAL FIELD ANALYSIS
Water Teap______*C Specific Conductance. jnicromhos pH_ Turbidity,

Physical Appearance.

Remarks
T
T
]

1

TIME Temp *C Conductivity pH. NTU« WL Reereved Flov Rate DO QRP

SL. _
\2 -ji. _

lL<0
&L

NTU • Nephiloaetric turbidity units
VL • Water level

1

Checked »r 7r+ Date



Appendix D
Field Logbooks
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Appendix E
Chain-of-Custody Records



CHAIN OF CUSTODY RECORD
SOUTHWEST LABORATORY op'OtQAHOMA, INC.__

1700 W. Alkuy • BM!U« Aim, OfcUbMu 74012-1421

SAMPLER

SAMPLE NO DATE TIME COMP GRAB LOCATION MATHK
NUMBER OF

CONTAINERS

SAMPLING FIRM CLIENT CONTACT PHONE NUMBER

PO or PROPOSAL NUMBER PROJECT NAME

TED 1

REMARKS

•>•!} '(*

$ ———-; •',1

H- 1 t/.'«/^»^i. J | ,

f/. (

RELINQUISHED BY (Signilun)

J>..~-,LfJk
RELINQUISHED BY (Stgmtin)

RELINQUISHED BY (SgrufurtJ

DATE

7-0 -

DATE

DATE

TIME

nv

TIME

TIME

RECEIVED BY (Signitm)
u^s
I2.0C3 K>U/3ljOOoOLl +

RECErVEDBY {Stgntturt)

RECEIVED BY (Signttin)

RELINQUISHED BY (Signtlun)

RELINQUISHED BY (Signiturt)

DATE

DATE

TIME

TIME

RECEIVED BY (Signiture)

RECEIVEDFORLABORATORYBY (Sigiatun)

REMARKS

[SR01 Ml 92-07]



«.*CI AMD TCCMCIOlOaV COUP.

CHAIN OF CUSTODY RECORD
PROJ NO

SAMPLERS: (Sign*

STA NO

PROJECT NAME

I i

I

DATE

". • 1 t> '

TIME

' T f *)

a!
O
O

X

.

i
O

-

Relinquished by: (gigmtur*)

< i
•* •:- " "*

Relinquished by: (Signature)

Relinquished by: (Sign«iuf»)

STATION LOCATION

- 1^-^CBl-o ' - o
. _-— — -

Date

Date

Date

Distribution: White and Yellow

/Time

/Time

/Time

NO

OF

CON-
TAINERS

1

Reqajved by: (9ignaiu>«)

Received by: <sign«tu>«)

/

/y

y^

/

//
/ / / / REMARKS

Relinquished by: (S

';•'•• '
' A «, ••'.-. , ' J

/ * / 76 >. " 2 ,~, V'-/
/

:>,, .7 ;.x

igiwiur*) Date/Time Received by: (Sign«tu»)

Relinquished by. isigrwiur*) Date/Time Received by: (sign«iui«)

Received lor Laboratory by:
(Slgn«lu>*)

Date/Time

Accompanies Shipment; Pink copy to Field Files

Remarks

I I ' I I I ( I



4.MCC AND TICMMOlOaV COUP.

CHAIN OF CUSTODY RECORD
PROJ NO. PROJECT NAME

SAMPLERS:

STA NO DATE TIME
Q.
3
O
O O

STATION LOCATION

NO.

OF

CON-
TAINERS

REMARKS

' '"• - - - I' '/

Relinquished by: Date/Time Received by: Relinquished by: (signature) Date/Time Received by: (Signature)

Relinquished by: (Signature) Date/Time Received by: (Sign»iu.«i Relinquished by: (Sigrwtur*) Date/Time Received by: (Sign«tui«)

Relinquished by: (Sign*iu>«) Date/Time Received for Laboratory by:
(Stgtwlu..)

Date/Time

Distribution: White and Yellow Accompanies Shipment; Pink copy to Field Rles

Remarks



CHAIN OF CUSTODY RECORD
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

I7OO W Albwr • BMki> AMMO, OkUbww 74OI2 1421
Offic. tli 2>l 2»»«'f».»li Ml »Tt

SAMPLING FIRM CLIENT CONTACT PHONE NUMBER

PO or PROPOSAL NUMBER PROJECT NAME
•1 *H r y s iV> •/ f c -

REUNQUtSHED pv filfntturt) ^^

.
RELINQUISHED BY (Sigmlun)

REUNQLISHEDBY (Sigmlun)

DATE
1 I'0-J>..

DATE

DATE

TIME

;-Hc&

TIME

TIME

RECEIVED BY (Signitin)

"ft
\7Lor &io±-j\ |o<>o on ^

RECEIVED BY (Sqniture)

RECEIVED BY (Stgmnn)

RELINQUISHED BY (Signttutt)

RELINQUISHED BY (Sgwrure)

DATE

DATE

TIME

TIME

RECtlVED BY ISigniture)

RECENEDFORLABORATORYBY (Sgnjture)

REMARKS

[SR012

I I I



CHAIN OF CUSTODY RECORD
SOUTHWEST LABORATORY\>F OKLAHOMA, INC.

I7OO W. 74O12-U2I
Offici:

SAMPIER (Signttun)

SAMPLE NO DATF TIME COMP GRAB LOCATION MA IRK
NUMBER OF
ONTAINERS

SAMPIMG FIRM CLIENT CONTACT PHONE NUMBtH

PO or PROPOSAL NUMBER
V6HB. U if

PROJECT NAME

1-.' •0V

- Cl t-J.- $-
u/

'* 6 A a a F , /VO-* , Afc, . so# TD5
1- (•> co -P 1P IX.'

•i oc i2)ALc. . >*V fc.
i

^Ua_

-*-

-M- -7- " ^ 5
ICJ^t

^

RELINOUISHfDJY (Stinitun) 7k ?$y.-
RELINQUISHED BY (Sigmlure)

RELINQUISHED BY (Sigmturt)

DATE

V-^v

DATE

DATE

TIME

Hr;o
TIME

TIME

RECEMDBY (SignUt)
UP>
\l3t3lcu±\ 1000 oofcll
RECEIVED BY (Signtrurt)

RECEIVED BY (Sprul/e)

RELINQUISHED BY (Sigmture)

RELINQUISHED BY (Stymtun)

DATE

DATE

TIME

TIME

RECEIVED BY (Signitvn)

RECEIVED FOR LABORATORY BY (Sgrufw)

REMARKS

(SIMM 2-119247]



CHAIN OF CUSTODY RECORD
SOUTHWEST LABORATORY OF OKLAHOMA. INC.

1700 W AlWr • BMki. AMMO, OkUkwu 74012-1421
OHWi: *1 • 211 !•»• • futl • Wl •

SAMPLER

SAMPLE NO DATE TIME COMP GRAB LOCATION (MATRIX
NUMBER OF

CONTAINERS

SAMPIINGFIRM

' t1 :-

CLIENT CONTACT PHONC NUMBLR

PO or PROPOSAL NUMBER PROJECT NAME
A..

REMARKS

X

*'x'() 0^7 3 /^l.-_

-p

^J_ U^L
t- .- j -v -P- 5'

REllNOUlSHEpBY ftpurure/j - :^l • .
/

RELINQUISHED BY (&gnjfur»)

RELINQUISHED BY (Sign»turt)

DATE

'\ -to oo

DATE

DATE

TIME

I60<>

TIME

TIME

RECEIVED BY (&pniW»Juv<
iZOryt-^ i: i."3\ -i :'•-.

RECEIVED BY fSgnirm)

RECEIVED BY (Stature)

RELINQUISHED BY (Signiturt)

RELINQUISHED BY (Svnifun)

DATE

DATE

TIME

TIME

RECEIVED BY (Sigmture)

RECEIVEDfORLABORATORYBY (SigniHn)

REMARKS

|SR012 11 n-OJ]

( I







• '• '•- !*-V-Wfc-. ••• '.}»•

'v;-.cr» p;. !•-;»•

••;, M-^: ',»••«*•
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Appendix F
Airbills



UPS Next Day Air
UPS Worldwide Express

S h i p p i n g D o c u m e n t

See instructiore on back. Call 1-SCO-PICK-UPS (600-742-5677)
for addtKDnal information.

TRACKING NUMBER 1Z OE8 10W 22 1000 067 4

3S ACCOUNT NO

E 8 1 0 W
REFERENCE NUMBER

NAME

,~
MPANY

TELEPHONE
913-456-2000_______

COMPANY

BLACK & VEATCH SPEC PROJ CORP
STRE6T ADDRESS

6601 COLLEGE BLVO
CITY AMD STATE

OVERLAND PARK
ZIP CODE

KS 66211 1504
? EXTREMELY URGFNT DELIVERY TO

NAME

COMPANY

STREET ADDRESS DEPT /FLOOR
1100

CITY AND STATE (INCIUW COUNTRY If INTERNATIONAL) ZIP CODE

. O^ -7^0IZ

UPS Next Day Air'
UPS Worldwide Express

S h i p p i n g D o c u m e

See instructions on back. Call 1-aOO-PlCK-UPS (8tX>-742-5e77)
for addtkxtal information.

TRACKING NUMBER 1Z OE8 10W 22 1000 073 6

I UPS ACCOUNT NO

0 E 8 1 0 W

NAME TELEPHONE
913-458-2000

:OMPAfjY '

BLACK & VEATCH SPEC PROJ CORP
STREET ADO«ESS

6601 COLLEGE BLVD
CITY AND STATE

OVERLAND PARK
ZIP Cooe

KS 66211 1504
2 EXTREMELY URGENT DELIVERY TO

TELEPHONE

COMPANY

STREET ADDRESS DEPTyFLOOR

POO
CITY AND STATE" (INCLUDE COUNTRY * ZIP CODE

SHIPPER'S
COPY

OPTIONAL
SFRVICFS

ADDITIONAL
HANOI INC.
CHARCF

3D D' D~
LI«"M fc.».>••• KS. '.P.I

D
TVlRD PARTYS UPS AOCT ND OR MAJOR CREDT CARD f55~ EXPJRAT

D*TE
TK3N f ( l [ l

THIRD PARTYS COMPANY NAME t-m
STREET ADDRESS

CITY ANO STATE ZIP CODE

SHIPPERS
SIGNATURE

i
DATE OF SHIPMENT
•7

OiOi9 i 1202606 M

TH«O PARTYS COMPANY NAME

DATE OF SHIPMENT
/ -, I, ,-



UPS Next Day Air*
UPS Worldwide Express

S h i p p i n g D o c u m

See instnjctKXis on back Call 1-8OOPICK-UPS (8GO-742-5877)
lor addttonal information.

SHIPPER'S
COPY

WORIDWIDE
EXPRESS
(INTERNATIONAL)

1Z OE8 10W 22 1000 072 7 SATURDAY
PICKUP

DECLARED VAIUE

0 E 8 1 0 W

TELEPHONE
913-498-2000

COMPAN

BLACK & VEATCH SPEC PROJ CORP
, C**»

*»!«••-. D«»f»Out
——

STREET ADD«ESS
6601 COLLEGE BLVD

Cry AND STATE
OVERLAND PARK

ZIP Cooe
KS 66211 1904 HIRD PAFTY^ UPS Acer No OR MAXnCBEDrr CARD No EXPIRATIONDATE

HIRD PARTY s COMPANY NAME

CITY AND STATE (incut* COUW-BV IF IMTCIVWTIONAL) ZIP CODE

Next Day Air Early A.M.

2/99 M

SHIPPER'S
COPY 1+

p p i n

See Iwtnjcttorw on back. Crtl 1-«OO-PICK-UPS (8OO-742-5877)
tor addtional

1ZOE810W21 10000229

UPS ACCOUNT NO

O E 8 1 O W

NAME TELEPHONE

913-458-2171
COMP

BLACK & VEATCH
STREET AooftESS

6601 COLLEGE BLVD

OVERLAND PARK
ZIP CODE

KS 66211 1504
F X T R t M E L Y URGFNT D F L I V f H Y TO

NAME

J1~R

TELEPHONE

COMPANY

STREET ADDRESS

noo

SATURDAY
DELIVERYSATURDAY

PICKUP

DECLARED VALUE

VERBAL CONFIRMAT>ON OF DBJVEHY

VwoPARTrs UPS Acer NOORMAJOBCREDTCARDNQ

THIRD PARTYS COMPANY NAME

STREET ADDRESS

CITY AND STATE

O£. -7*012. flp SHIPPERS
SIGNATURE

iili_ ——liji
DATE OFOF SHIP/i a "/

J EARLIEST DELIVERY TIME
t -.1 3«».«-v



See Instructions on back. Call 1-80O-P1CK-UPS (800-742-5877)
for addtional inforrnaborv_________________________

1ZOE8 10W 21 10000069

NAME TELEPHONE
913-458-2171

BLACK & VEATCH
STREET ADDRESS . • • •
6601 COLLEGE BLVD

VERBAL CONFIRMATION OF DB.IVEF<Y

CITY Mo"STATE
OVERLAND PARK

ZIP CODE
KS 66211 1504

LD D D
L IkOM *xa*r «> * ««T™ IJ s-l

STREET ADDRESS
noo fco A - v * IE

fê ~!=:i!l

.port *. MrtMl inn T* OM^n «m<a a. MKTBIM

UPS Next Day Air
UPS Worldwide Express
i i n n i n ci D o c u m e n t

SHIPPER'S
COPY L

=Hi +
See instructions on beck. Can 1-aOO-PICK-UPS (8OO-742-5877)
tor adrJttona! informatian.

TRACKING NUMBER 1Z OE8 10W 22 1001 U9 3

UPS ACCOUNT NO
0 E 8 1 0 W

NAME

GARY FELKNER
TELEPHONE

913-458-6583
COMPANY

BLACK ft VEATCH SPEC PROJ CORP
STREET ADDRESS
6601 COLLEGE BLVD
CITY AND STATE

OVERLAND PARK
ZIP CODE

KS 66211
FXTREMFLY URGf NT DELIVERY TO

NAME

COMPANY=̂H-=ANY I

TELEPHONE

ft*
THIRD PARTY s COMPANY NAME

.V
STREET ADOOESS DEPT 'FIR

1 700
CITY AND STATE i iMCiuue COUNTRY if iNTt«N»iioN*n ZIP CODE

OK

STREET ADDRESS

CITY AND STATE

~— ——— — ———— i- ————————

© SHIPPERS
SlGNATUOE X4^~—— r)

ZIP CODE

•*•»• •»• i »• f • -* » M «^̂ .f — -f-FTr- —fy^l

«{l'
J!»!
|ii!{!
'l>
•:'•

- ——— ill
l r >

ill
S DATE OF SHIPMENT



UPS Next Day Air
UPS Worldwide Express

S h i p p i n g D o c u m t
See instructions on back Call 1-8OO-P1CK-UPS (8OO-74?-58T7)
for addtional information.

TRACKING NUMBER 1Z OE8 10U 22 1000 096 9
t SHIPMENT FROM

iACCOUNT NO
0 E 8 1 0 W

NUMBER

TELE PHONE

913-458-2000
COMPANf

BLACK & VEATCH SPEC PROJ CORP
STREET ADDRESS

6601 COLLEGE BLVD
CITY AND STATE

OVERLAND PARK
ZIP CODE

KS 66211 1504
? EXTREMELY URGENT DELIVERY TO

TELEPHONE

COMPANY

ST RE ET ADDRESS

170Q C
DEPT/FLOOR

CITY AND STATE (iNCiuoe COUNTBV ZIP CODE

Ofc.

UPS Next Day Air
UPS Worldwide Express

S h i p p i n g D o c u m c

See instnjctions on back. Call 1 -80O-PtCK-UPS (SOO-742-5877)
for Addttonflri informBbon.

TRACKING NUMBER 1Z OE8 10W 22 1000 097 8

UPS ACCOUNT No
0 E 8 1 0 U

NAME TELEPHONE

913-458-2000
COMPANY

BLACK & VEATCH SPEC PROJ CORP
STREET AOOPESS

6601 COLLEGE BLVD
CITY AMD STATE

OVERLAND PARK
ZIP CODE

KS 66211 1504
2 EXTREMELY URGENT DELIVERY TO

SHIPPER'S
COPY

WORLDWIDE
EXPRESS
(INTERNATIONAL!

DATE OF SHIPMENT
5/-0/PP

OlOl9 l 1202609 M

SHIPPER'S
COPY

TELEPHONE

WCVT n»v I——I WORLDWIDENEXT DAY EXPRESS
*"* I——' (INTERNATIONAL)

PtRATON (Ijh

L_ffil



Appendix G
Survey Data



Zen Engineering
Date: 08-08-2000
Project No 99-126
Page 1 of 2

ACE SERVICES
Colby, Kansas

Well
Designation

OB IS
OB 11
OB ID
OB2S
OB 21
OB2D
EX2S
EX 21
EX2D

Coordinates *
North East

938008607
937857019
936249239
937706295
937794194
937788098
944978932
9441 91718
943431623

10308.46867
10328.25223
1033246531
1039288955
10402.35013
10412.45754
10336.29564
10347.99760
1035843995

Elevation
Top of Casing Top of North Side

of Flush Mount Rinc

3142.71
3142.31
3141 98
3139.59
313863
3138.11
3142 13
3141.30
3140.50

3143.05
314266
314229
3139.86
313891
3138.47
314242
3141 57
314089

* Assumes the Coordinates of the SW Corner of 32-07-33 to be N = 9079 96000, E = 10000 00000



Zerr Engineering
Date 08-08-2000
Project No 99-126
Page 2 of 2

ACE SERVICES
Colby, Kansas

Well
Designation

Distance From
SW Corner of 32-07-33

North_____East 2.5 Acre Tract Location

OB IS
OB II
OB ID
OB2S
OB 21
OB2D
EX2S
EX 21
EX2D

300
299
283
297
298
298
370
362
354

308
328
332
393
402
412
336
348
358

SW SW
SW SW
SW SW
SW SW
SW SW
SW SW
NE SW
NE SW
NE SW

SW SW
SW SW
SW SW
SW SW
SW SW
SW SW
SW SW
SW SW
SW SW

Ka



Appendix H
Pump Test Results



TECHNICAL MEMORANDUM

USEPA
Ace Services Site
Pump Test Results

BVSPC Project 46II8.126
BVSPCFile D.3

November 13,2000

INTRODUCTION

In August 2000, a pump test was conducted at the Ace Services site in Colby, Kansas. The purpose of the
pump test was to characterize the High Plains aquifer in the vicinity of the Ace Services site. Results of the
pumping test will be used to model the hydraulic properties of the aquifer and to develop a design for a
pump and treat remedial alternative for the Ace Services site. Three 72-hour pumping tests were conducted
at three separate hydrologic zones within the aquifer to determine the transmissivity and hydraulic
conductivity of the aquifer.

The City of Colby, Kansas relies upon the High Plains aquifer for its source of potable water (Figure I).
The High Plains aquifer is the principal source of water for the High Plains region. The High Plains aquifer
consists primarily of sediments wi th in the Ogallala Formation of Miocene age. The Ogallala consists of
unconsolidated gravel, sand, s i l t , and clay. Locally , it also includes caliche, which is deposited as thin,
discontinuous, layers wi th in the upper portions of the formation. The Ogallala Formation was deposited by
an extensive eastward flowing system of braided streams that drained the eastern slopes of the Rocky
Mountains during the late Tertiar> Period.

Unconsolidated deposits of Quaternary age overlie the Ogallala Formation. These deposits consist of
gravel, sand, silt, and clay, much of which is reworked material that was derived from the Ogallala
Formation. Deposits of loess overlie the Ogallala Formation or the unconsolidated Quaternary sediments at
some locations.

FIGURE 1
Averaged 1997-1999 Saturated TMcfcncM for Ac Hlfh PUim Aquifer in Karaat

Modified from U.S.G.S., 1997



SITE GEOLOGIC CONDITIONS:

The lithology of the unconsolidated sediments, determined from soil samples collected during the drilling
of the extraction and observation wells, indicates a highly stratified aquifer consisting of sand, gravelly
sand, silt , and clay. The thickness of the unconsolidated sediments (Ogallala Formation) was
approximately 230 feet thick. Multicolored shale of the Pierre Shale Formation underlies the
unconsolidated sediments at 230 feet. The site subsurface stratigraphy is generalized by the following:

Depth (ft)
0-30
30-57
57- 105
105- 135
135- 145
145- 190
190-207
207 - 230
230 +

Lithologv
Silt, Sandy Silt (Loess)
Sand and Silty Clay
Silt, Clay, and Sand
Sand, some gravel w/ Silty Clay layers
Sand and Clay (w/ interbedded caliche)
Gravelly Sand w/ thin clay lenses
Clay and Silty Clay
Gravelly Sand w/ thin clay lenses
230 +

Remarks
Dry
Dry
Dry to moist
Shallow Aquifer Zone
Shallow Aquifer Zone
Intermediate Aquifer Zone
Semi-Confining Unit
Deep Aquifer Zone
Bedrock (Pierre Shale)

REGIONAL HYDROGEOLOGY

The average saturated thickness of the High Plains aquifer in Kansas is approximately 90 feet. Water in the
High Plains aquifer generally is under unconfined conditions. However, in some locations, water levels in
wells completed in portions of the aquifer may rise or fall slightly in relation to the regional water table
because of artesian pressure created by local confining beds. Generally the ground water gradient within
the aquifer is from west to east Water moves in response to the slope of the water table, which typically
averages between 10 to 15 feet per mile. On the basis of these average gradients and aquifer hydraulic
properties, the regional velocity of water that moves through the aquifer is estimated to average about 1
foot per day. Regional transmissivity values typically range from 40,000 to 60,000 gallons per day/ft with
storage coefficients ranging from 0 14 to 0.27 (Miller and Appel, U.S.G.S. Ground Water Atlas, 1997).

SITE HYDROGEOLOGY

Water levels measured during the remedial investigation indicate a slightly downward gradient within the
aquifer surrounding the Ace Services site. Locally ground water flows to the east-southeast at horizontal
gradients ranging from 0.0022 - 0.0032 ft/ft. Continuous water level monitoring prior to the pump test
activities indicated that the shallow and intermediate zones within the aquifer function as a typical
unconfined aquifer. However, monitoring data from the deep zone, collected prior to the pumping
activities suggest that this lower zone acts as a semi-confined unit. Diurnal fluctuations in hydraulic head
prior to the pump test occurred only in observation wells screened in the deep zone. These fluctuations
suggest significant lateral influence by water supply wells pumping from the deep zone portion of the
aquifer.

PUMPING TESTS

Pumping tests were conducted at the Ace Services site within the Ogallala aquifer in Colby, Kansas from
July 31 to August 10, 2000. Three 72-hour pump tests were conducted within each hydrologic interval.
Changes in water levels within the three extraction wells and nine observation wells were measured during
pumping tests using pressure transducers attached to a Hermit 3000 data recording device. An atmospheric
transducer was also installed near the surface in one of the wells (MW-6) to monitor atmospheric pressure
changes during the test. The data recorders were programmed to take readings at 1-minute intervals during
the duration of the tests.



The extraction wells were screened at three different intervals: shallow, intermediate, and deep zones
within the aquifer. The observation wells consisted of three well nests of three wells per nest. Each nest
of wells contained a well screened in the shallow, intermediate, and deep zones of the aquifer. A plan of
the extraction wells and observation wells is shown in Figure 2. The following table gives well numbers,
locations, elevation of top of casing, depth to static water level, and the screened interval.

Table 1

Well Number

Extraction
Wells:
EX-2-S
EX-2-1
EX-2-D
Observation
Wells:
MW-9-S
MW-9-I
MW-9-D
OB-l-S
OB-l-I
OB-l-D
OB-2-S
OB-2-1
OB-2-D

Northing

9449.79
9441.92
9434.32

9495.90
9480.50
9464.69
9380.09
9378.57
9362.49
9377.06
9377.94
9377.88

1 Eastine

10336.29
10348.0
10358.44

10336.04
10335.85
10336.19
10308.47
10328.25
10332.46
10392.89
10402.35
10412.46

Elevation
TOC
Ft.

3142.13
3141.30
3140.50

3142.47
3142.35
3142.13
3142.71
3142.31
3141.98
3139.59
3138.63
3138.11

Static W.L.
Depth in Ft.

bES

111.10
110.33
110.0

11.40
11.25
13.09
11.75
11.37
13.11

108.75
107.91
109.43

Screen
Interval
Ft bgs

110-130
145-195
195-235

112-132
170-190
216-236
110-130
175-195
215-235
110-130
172-192
215-235

A 1.5-horsepower submersible pump was used to conduct the shallow zone pump test while a 20-horse
power pump was used to conduct the pump tests in the intermediate and deep zones. A flow meter was
installed at the well head to monitor the discharge rate. The discharge water was piped approximately 50
feet to a sanitary sewer manhole for disposal, as per permission by the City of Colby public works
department.

TEST ACTIVITIES

The deep zone pump test was conducted from August 1 to August 4, 2000 at a pumping rate of 105 gallons
per minute (gpm). The test lasted for 68 hours and drawdown data from the deep zone monitoring wells
initially indicated that this zone behaved like a semi-confined aquifer (larger drawdowns over time).
However, some drawdown was measured in the shallow extraction well EX-2-S ( 0.25 ft) and the
intermediate extraction well EX-21, (1.1 ft) immediately adjacent to the deep zone extraction well
indicating significant vertical leakage from the overlying intervals.

The intermediate zone pump test was conducted from August 4 to August 7, 2000 at a pumping rate of 187
gpm. The test was conducted for 69 hours and up to 6.6 feet of drawdown was measured in the observation
wells within the intermediate zone. Lesser amounts of drawdown were measured in EX-2S (2.2 ft) and
EX-2D (2.4 ft), immediately adjacent to the intermediate pumping well. Negligible drawdowns were
measured in the shallow observation wells and were not used in the pump test analysis because of the
difficulty of filtering out the background aquifer fluctuations and atmospheric effects.

The shallow zone pump test was conducted from August 7 to August 10, 2000 at a rate of 30 gpm for 63
hours. Due to the limited zone of saturation within the upper portion of the aquifer, little to no drawdown
was measurable in the observation and non-pumping extraction wells.



TEST LIMITATIONS

The tests were l imited by several factors; the pumping rate for each test could not exceed 150-200 gpm, the
pumping tests were limited to a maximum of 72 hours, and the wells were constructed in the three distinct
zones (partial penetration) because of analytical/treatment considerations. Also, difficulties occurred at the
beginning of each test with relation to establishing a constant pumping rate that would yield sufficient
drawdowns in the adjacent observation wells. As a result, the intermediate and deep zones may not have
been stressed sufficiently and/or may not have been pumped long enough to generate a cone of depression
that would yield precise estimates of transmissivity and specific yield. To compensate for uncertainties in
early time data, the late t ime data was used to perform curve matching. Overall, late time data is
considered more accurate in unconfined aquifers for estimating transmissivities and storage coefficients.

ANALYSES

Several methods of analysis were used to determine solutions that most closely matched the conditions
wi th in the aquifer at the Ace Services site. The aquifer is generally considered to be under unconfined flow
conditions. As a result, the Neuman (1975) method is thought to best analyze pumping test data within
unconfined aquifers. The Neuman method was implemented during analysis of the intermediate pump test
data. The Neuman method assumes that:

• The aquifer is unconfined and has an "apparent infinite extent"
• The aquifer is homogeneous, isotropic, and of uniform thickness
• The well is pumped at a constant rate
• Well diameter is small, so well storage is negligible
• Flow is unsteady to the pumping well
• The well penetrates the entire aquifer

Several factors involved with the pump tests at the Ace Services site could cause significant variations with
relation to evaluation of the data by the Neuman method. The biggest factor is that the pumping wells did
not ful ly penetrate the aquifer. There are also large portions of the aquifer that are not homogeneous and
isotropic.

The Moench method, derived from Neuman's solution, may be better suited to the testing conditions that
occurred at the Ace Services site. The Moench method is an analysis used when partially penetrating
conditions occur. The Moench method was also implemented during analysis of the data and assumes that:

• The aquifer is unconfined and has an "apparent infinite extent"
• The aquifer in homogeneous and isotropic
• The well is pumped at a constant rate
• Well diameter is small, so well storage is negligible
• Drawdown is small relative to saturated thickness

This method appeared to best suit the conditions of the pump test within the intermediate and deep zones.

However, due to the geologic conditions, mainly the presence of a clay layer that separated the intermediate
and deep zones, the deep zone data was also analyzed by traditional methods typically applicable to
confined or leaky confined aquifers (Cooper-Jacob method and the Hantush-Jacob method).

The traditional methods of t ime vs drawdown and distance vs. drawdown assume:
• The aquifer is confined and has an "apparent" infinite extent
• The aquifer is homogeneous, isotropic, and of uniform thickness
• The well is pumped at a constant rate
• The well is fu l ly penetrating
• Water removed from storage is discharged instantaneously with decline in head



• Well diameter is small, so well storage is negligible
• The values of// are small (rule of thumb u < 0.01)

TEST RESULTS

The deep zone pump test data were analyzed by the Cooper & Jacob time/drawdown, the Hantush & Jacob,
and Moench methods. Results from the Cooper & Jacob method (Figure 3) yielded a transmissiviry of
1,900 Fr/day, the Hantush & Jacob method (Figure 4) yielded a transmissivity of 1,310 Ft2/day, and the
Moench method (Figure 5) yielded a transmissivity of 1,610 Ft:/day. Horizontal hydraulic conductivities
ranged from 10.4 to 15.4 ft. day.

The Intermediate zone pump test data was analyzed by the Moench and Newman methods. Intermediate
zone pump test data from shallow and intermediate observation wells, analyzed by the Moench method
yielded transmissivities of 4,520 - 6,090 Ft2/day with storage coefficients of 0.11 to 0.20. Horizontal
hydraulic conductivities ranged from 53.1 to 71.7 ft/day. Late time drawdown data from the shallow
extraction well EX-2-S were used in the Moench analysis plots as illustrated in Figures 6, 7, and 8. This
well was selected because it showed evidence of the delayed yield effects that were expected within the
shallow zone during the test. The intermediate observation wells did not show any significant effects of
delayed yield. Analysis of the late time data for the intermediate observation wells using the Neuman
method. Figures 9 and 10, resulted in values of transmissivity and specific yield that were significantly
lower than expected and much lower than published values for the aquifer.

The Neuman method of analysis was used for the intermediate zone pump test using shallow well
drawdown data from EX -2S and MW-9S. The late-time data were graphically matched to the type curves
and yielded a transmissivity of 2.940 Ft2/day. Horizontal hydraulic conductivities ranged from 17.9 to 34.6
ft/day. Neuman analysis of the intermediate observation well data yielded transmissivities of only 1,520
Fr/day, significantly lower than expected. The values for the storage coefficient were not considered
because the wells were partially penetrating.

Table 2
Transmissivity Summary Table

Aquifer
Zone
Intermediate

Deep

Solution Method
(Transmissivity, Ft2/day)

Neuman

2,940
1.520

Cooper
Jacob

1,900

Hantush
Jacob

1,310

Moench

4,520 - 6,090

1,610

Hydraulic
Conductivity
(Ft/day)

53.1 -71.7

10.4- 15.4

Combined
Transmissivity

6,682

The aquifer pump tests were conducted at the Ace Services site under the assumption that there existed
three distinct zones within the aquifer. However, results of the pump test analyses indicate that the High
Plains aquifer at the Ace Services site may function as two distinct hydrologic zones, an upper zone
(shallow and intermediate) and a lower (deep) zone. The fine grained clay-silty clay unit that separates the
intermediate and deep zones appears to function as a leaky aquitard. Combining the average
transmissivities of the upper (from Moench analysis) and lower zones arithmetically yields a value of
approximately 6,682 Fr/day (50.000 gpd'ft). This is consistent with published transmissivity values for
this region of the High Plains Aquifer. The combined transmissiviry and hydraulic conductivity values
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Black & Veatch Special Projects! Pumping test analysis
6601 College Blvd ' No: 46118.126

Overland Park KS

SHCIMMOJECTSCOM Phone (913) 458-2000

Project: Ace Services

Client: USEPA

Location: Colby, KS Pumping test: Deep ZoneTest Pumping well: EX 2D

Test performed by:
Test date:
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8/30/00

Evaluated by:
Evaluation date:
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Discharge rate:
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** Graphically Matched Curve

FIGURE 3



Black & Veatch Special Projects Pumping test analysis
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from this analysis will be implemented into a finite difference ground water model to aid in the design of an
optimum active remediation pump and treat system for the Ace Services site.
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TECHNICAL MEMORANDUM

USEPA
Ace Services
Ground Water Modeling Activities

B VSPC Project 46 11 8.1 26, /
BVSPC File D.3 ^

December 14, 2000

INTRODUCTION

A record of decision (ROD) for the Ace Services site was signed on May 5, 1999 stipulating an active
remediation pump and treat system be installed based on a ground water model developed in 1998.
Following completion of this ROD, an additional phase of investigation work was conducted in late 1999
and this new data indicates that a larger and more vertically complex plume of chromium contamination is
present at the Ace Services site. To investigate this new information and provide a more accurate design
basis for the pump and treat remediation system, vertically stratified pumping tests within the observed
contaminated water column were performed in August 2000. These pumping tests confirm that the aquifer
system exhibits a large amount of vertical heterogeneity and that the ground water contamination at the Ace
Services site is vertically distributed. Therefore as part of the required modifications to the original ROD, a
new ground water model was constructed to more accurately simulate the vertical flow component within
the aquifer system at the site and provide input for evaluating potential remedial designs for capturing and
remediating the chromium plume. The primary objectives of this new modeling effort were the following:

• Develop a ground water flow model capable of simulating the observed vertically stratified
flow within the aquifer.

• Incorporate the recently collected pumping test data into the ground water flow model and
calibrate this model using the pumping test results.

• Determine an effective extraction well configuration to capture the observed chromium
plume.

• Determine an effective pumping rate for the selected extraction well configuration.
• Estimate the potential duration of the pump and treat remediation effort.

To accomplish these objectives, MODFLOW, a three-dimensional finite difference ground water flow
model was used to simulate ground water flow and estimate the aquifer response to various ground water
remediation strategies. MODPATH, a three dimensional advective particle transport program was used in
combination with MODFLOW to more accurately estimate extraction well capture zones by tracking
individual particles within the simulated flow field. CMS, Ground Water Modeling Software, originally
developed by the Department of Defense, was utilized as a pre- and post-processor to expedite model runs
and to generate ground water contour maps showing modeling results and well field configurations.

REGIONAL HYDROCEOLOCY

The average saturated thickness of the High Plains aquifer in Kansas is approximately 90 feet. Water in the
High Plains aquifer generally is under unconfmed conditions. However, in some locations, water levels in
wells completed in portions of the aquifer may rise or fall slightly in relation to the regional water table
because of artesian pressure created by local confining beds. Generally the ground water gradient within
the aquifer is from west to east. Water moves in response to the gradient of the water table, which typically
averages between 10 to 15 feet per mile. On the basis of these average gradients and aquifer hydraulic
properties, the regional velocity at which water moves through the aquifer is estimated to average about 1
foot per day. Transmissivity values within the High Plains aquifer typically range from 40,000 to 60,000
gallons per day/ft with storage coefficients ranging from 0. 14 to 0.27 (Miller and Appel, U.S.G.S Ground
Water Atlas, 1997).

SITE HYDROCEOLOGY

Aquifer testing was conducted at the Ace Services site under the assumption that three distinct water
bearing zones were present. However, based on the results of the pumping tests performed at the site



(Pumping Test Technical Memorandum, BVSPC, October 2000), the High Plains aquifer at the Ace
Services site appears to function as two distinct hydrologic zones, an upper zone consisting of shallow and
intermediate ground water and a lower zone consisting of deep ground water. A fine grained clay/silty clay
unit that separates the upper and lower zones and appears to function as a leaky aquitard. Water levels
recorded during the remedial investigation indicate a slightly downward vertical gradient within the aquifer
surrounding the Ace Services site. Locally, ground water flows to the east-southeast at horizontal gradients
ranging from 0.0022 - 0.0032 ft/ft. Continuous water level monitoring conducted prior to the pumping test
activities indicates that the upper zone within the aquifer follows typical unconfined aquifer behavior.
However, continuous ground water monitoring data collected from the lower zone suggests that this zone
behaves as a semi-confined aquifer. This is demonstrated by observed diurnal fluctuations in hydraulic
head in the deep zone wells due to the hydraulic influence of water supply wells in the vicinity of the Ace
Services site. Diurnal fluctuations in hydraulic head were not observed in nested shallow and intermediate
wells.

MODEL ASSUMPTIONS

Ground water modeling requires a set of assumptions to simplify the modeling effort in order to
approximate the complexities associated with ground water flow. Simplifying some of the uncertainties of
the system allows for the model to come to an accurate solution. The following assumptions were used to
develop the Ace Services site ground water flow model:

• Water level data collected from nested monitoring wells at the site indicate ground water flow
to the east-southeast. The data also indicate that a downward vertical gradient exists across
the site. The geology within the saturated and contaminated portion of the aquifer consists of
interbedded zones of sands, silty sands, gravels and a realitively consistent silty clay layer that
separates the intermediate and deep water bearing zones. These hydrogeologic conditions
were approximated by four model layers. Layer I represented the shallow zone. Layer 2
represented the intermediate zone. Layer 3 represented the silty clay leaky confining layer.
Layer 4 represented the deep zone. Representing the site hydrogeology with four model
layers allowed for the simulation of a vertical gradient and the stratification of aquifer
properties and ground water extraction.

• Hydraulic conductivities used in the model were based on the pumping test data conducted in
August, 2000. However the hydrologic data calculated from the shallow zone pumping test
was determined to be unrepresentative of site conditions and was not used in the model. The
small magnitudes of drawdown observed during the shallow zone test did not allow for
accurate curve matching to derive an accurate solution for transmissivity. Also, the analytical
solutions derived from data collected from the deep zone pump test appeared low in relation
to published values. As a result, the horizontal hydraulic conductivity value from the
intermediate test was used as a starting value and the values for the upper and lower layers
were estimated as a percentage thereof based on lithology and well yields from the shallow
and deep extraction wells. Hydraulic conductivity values of 37 ft/day (layer 1), 62 ft/day
(layer 2), and 43 ft/day (layer 4) were used to simulate flow within the shallow, intermediate,
and deep zones respectively . Vertical hydraulic conductivity values were estimated as K*/10.
Layer 3 was simulated as a leaky-confining unit and the hydraulic conductivities of this layer
were determined during model calibration. The leaky-confining unit was modeled over the
entire domain of the model but may only be present in the vicinity of the site. To test the
validity of these model assumptions, the model was calibrated in both steady-state and
transient mode.

• The aerial and vertical extent of the contamination was assumed to be that which is defined in
the technical memorandum for remedial design activities, (BVSPC, March 29,2000).
However, the actual downgradient extent of the plume and the extent of the 100 ug/L contour
line representing the MCL for chromium has not been completely defined along the southern
plume boundary or at the downgradient edge of the plume due to property access constraints.

• It has been assumed that proposed new nested monitoring wells installed along the southern
plume boundary and at the downgradient plume edge will not show high (>500 ppb Cr) levels
of contamination.

• It has been assumed that no additional source areas exist downgradient of the site.



MODEL DOMAIN AND BOUNDARY CONDITIONS

The model domain is approximately 5 miles by 4 miles with the long axis (parallel to ground water flow
direction) oriented approximately 104 degrees from north. The model boundaries were extended far from
the site to ensure that the boundary conditions had negligible impact on the model simulations. Figure 1
shows the model domain in relation to the Ace Services site. The model grid consists of 110 columns and
85 rows with 4 layers. Grid spacing near extraction well locations was set at 10 ft by 10 ft and expanded
outward in increments of 1.5 to a maximum of 1000 feet in the x-direction and to a maximum of 500 feet in
the y-direction. Constant head values were assigned at the northwest and southeast boundaries to simulate
ground water entering and discharging from the model domain. No-flow boundaries were assigned to the
northern and southern boundaries because ground water flow is essentially parallel to these boundaries.
Ground water recharge from leakage through the overlying strata was input to the top of layer 1. A value
of 0.05 in/year was assigned to the model based on published recharge data for the High Plains aquifer.

MODEL CALIBRATION

The model was calibrated in two steps through both steady-state and transient simulation. In the first step,
appropriate head values were input for each constant head boundary and the model was run under steady-
state conditions. The modeled heads were then compared to the observed head values collected from
monitoring wells at the site prior to the pump test in August 2000. Figure 2 shows the modeled simulated
ground water contours with no wells pumping. Hydrogeologic parameters (constant head, recharge,
horizontal and vertical hydraulic conductivity) were adjusted until the calibration error was minimal. Table
1 shows the results of the steady-state model calibration. This first part of the calibration resulted in a
ground water gradient of 0.0023. Figure 3 shows a comparison between observed heads and modeled
residual values (the difference between the measured heads and the modeled heads). The residual head
values show that the recharge and hydraulic conductivity values (calculated from the pumping test data)
used in the calibration process are representative of site conditions and did not have to be adjusted during
calibration.

A trend was observed during the steady-state calibration: the modeled heads on the north and western sides
of the site were lower than the observed heads and the modeled heads on the far downgradient side of the
site (the labeled wells) and were significantly higher than the observed heads. The magnitude of the error
appeared to be skewed by the differences in head within the deep wells (layer 4) along the eastern end of
the site. One explanation might be changes in lithology, which might influence the hydraulic conductivity
within and between the intermediate (layer 2) and deep (layer 4) zones of the aquifer. However, subsurface
geological data does not indicate significant changes in aquifer material across the site. Another possible
explanation is the position of the well screens of the monitoring wells on the western side of the site. The
intermediate and deep monitoring wells at well nests at MW-2 are screened very close together and have
the smallest vertical hydraulic gradient. The intermediate and deep wells at well nest MW-1 are screened
at higher elevations so the wells may in fact be screened in the same hydrologic zone (intermediate). These
differences in head do not significantly impact the flow model.

The second part of the calibration involved inputting calibrated steady-state head values into a transient
simulation identical to the 72-hour pumping tests that were conducted within the intermediate and deep
water bearing zones in August 2000. During this part of the calibration, the coefficient of storage and
specific yield values were adjusted within those layers to best match the observed aquifer response during
each pumping test. The transient calibration data confirm that the hydraulic conductivity and recharge
values used in the model accurately simulated flow within the aquifer. Table 2 shows the results of the
transient calibrations.
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Table 1
MODFLOW Calibration Results

WELL

MW-IS
MW-2S
MW-21
MW-2D
MW-4S
MW-6S
MW-7S
MW-71
MW-7D
MW-8S
MW-8I
MW-8D
MW-9S
MW9I
MW-9D
MW-11S
MW-111
M W - I I D
MW-I2S
MW-12I
MW-I2D

MODEL
HEAD

3035.8
3034.4
3034.4
3034.4
3032.0
3033.7
3032.8
3032.8
3032.8
3033.
3033.
3033.
3032.2
3032.
3032.
3030.0
3029.9
3029.9
3026.3
3026.2
3026.2

OBSERVED
HEAD

3035.9
3034.7
3034.41
3034.1
3032.6
3034.4
3032.9
3032.9
3031.9
3033.9
3033.4
3033.14
3032.3
3032.4
3030.8
3029.5
3029.6
3028.2
3025.6
3025.4
3024.7

RESIDUAL
HEAD

-0.10
-0.3
0.01
0.3
-0.6
-0.7
-0.1
-0.1
0.9
-0.8
-0.3
0.04
-.01
-.03
1.3
0.5
0.3
1.7
0.7
0.8
1.5

RESIDUAL
SQUARED

0.01
0.09
0.0001
0.09
0.36
0.49
0.01
0.01
0.81
0.64
0.09
0.0016
0.01
0.09
1.69
0.25
0.09
2.89
0.49
0.64
2.25



Table 2
Transient Calibration Results

WELL

OB-21
OB- 11
MW-9I
OB- ID
OB-2D
MW-9D

MODEL
HEAD
3027.19
3027.36
3024.73
3025.98
3025.65
3023.67

OBSERVED
HEAD
3026.96
3026.36
3025.46
3025.37
3025.56
3023.77

RESIDUAL
HEAD
0.231
1.0
-0.72
0.617
0.098
0.10

RESIDUAL
SQUARED
0.053
1.0
0.518
0.38
0.0096
0.01

SENSITIVITY ANALYSIS

After the model was calibrated, a sensitivity analysis was conducted to evaluate the model uncertainty.
Hydraulic conductivity and aquifer recharge were both increased and decreased by factors of 25 and 50
percent, and the residual sum of squares (difference or residual between the measured and the modeled
head values squared) was calculated. The results of the sensitivity analysis are shown on Table 3. These
results indicate that the calibrated model has the best match. The sensitivity results also indicate that the
model is most sensitive to changes in hydraulic conductivity.

Table 3
Model Sensitivity Analysis

Calibrated Model

Hydraulic Conductivity +/- 25%

Hydraulic Conductivity +/- 50%

Recharge +/- 25%

Recharge +/• 50%

RESIDUAL SUM OF SQUARES (FT2)

0.69

0.88

1.18

0.78

0.80

EXTRACTION WELLFIELD DESIGN EVALUATION

Following calibration of the MODFLOW model, an active ground water extraction scheme was developed
for containment and remediation of the contamination at and down gradient from the Ace Services site.
Well locations were selected by incorporating property access considerations, position within the known
extent of contamination, and pumping rate required to actively remediate the contamination. Property
access was a major factor in extraction well location selection to minimize cost and property agreement
delays.

Both MODFLOW and MODPATH programs were used to optimize extraction well locations and pumping
rates. Ground water pumping rates were simulated at different locations within the different model layers
using the calibrated steady-state heads to generate ground water contour plots for each layer. A set of
optimal pumping scenarios were developed and used by the MODPATH particle tracking program to



further define extraction well positions and pumping rates. Particle travel times of 3 years were used as a
benchmark when considering the well locations for active contaminant removal. The three year time
period was used because most of the extraction well locations simulate capture of the edges of the 100 ug/L
plume in less than 2 years. However, certain well locations require a minimum of 3 years to capture
ground water from the edges of the 100 ug/L contour, indicating that it wil l require approximately 3 years
to remove one pore volume within the area encompassed by the plume.

As outlined in the Technical Memorandum for Remedial Design (BVSPC, March, 2000), three distinct
zones of contamination were identified through the sampling activities. The largest aerial extent of
chromium contamination occurs within the intermediate zone of the aquifer. This zone will also require the
greatest number of extraction wells to capture the contamination. The shallow zone and the deep zone will
require a fewer number of extraction wells. The proposed total combined pumping rate and the proposed
number of extraction wells differs significantly from the original FS modeling study due primarily to the
large increase in the vertical and lateral extent of the plume.

Simulations within the shallow zone (layer 1) resulted in three optimal pumping scenarios that would
sufficiently capture the maximum extent of contamination in an acceptable time frame. One limitation
within the upper most portion of the aquifer is saturated thickness. Within the upper zone (layer 1) there
exists only 30-35 feet of saturation. As a result, ground water extraction rates are limited to the 20 to 30
gpm range in order to maintain a steady pumping rate. These lower extraction rates limit the cone of
influence generated by the extraction wells. Figures 4, 5, and 6 show the optimum well configurations and
pumping rates predicted within the shallow zone of the aquifer. It should be noted however that these
scenarios, simulated by extracting water from the shallow zone (layer 1), will be accomplished in the field
by extraction wells screened within both the shallow and intermediate zones. The total pumping rate
expected to capture and contain the shallow zone contamination is expected to be 65 - 85 gpm. It should
be noted that the 25 gpm that is simulated at the PWS-8 well location may vary because the actual
discharge from the upper zone during pumping at PWS-8 has not been determined.

Four optimal pumping scenarios were developed for the intermediate zone (layer 2) remediation. The
intermediate zone is the most transmissive interval within the aquifer in the vicinity of the site. Figures 7,
8, 9, and 10 show the well configurations and pumping rates that most efficiently capture the contamination
within the intermediate zone. A series of 5 or 6 extraction wells was used to maximize the area of capture
and minimize the time required for treatment of the entire plume. The extraction well east of the plume, as
shown in Figures 7, 8, and 9, is not located within the 100 ug/L contour. This additional well was
simulated because of data from the residential wells indicates the presence of contamination, but the
vertical distribution of the contamination in this area is not known because the residential wells are
screened within multiple zones. Extraction well discharge rates vary from 35 gpm to 100 gpm depending
upon the zone of capture. The predicted total discharge from the intermediate zone scenarios ranges from
285- 335 gpm. It also should be noted that the discharge of 50 gpm that is simulated from the intermediate
zone of PWS-8 may vary due to the lack of information on that multi-screened well. The majority of the
contaminant load for the treatment plant will come from the intermediate zone.

The simulated extent of capture within the deep zone (layer 4) is illustrated in Figures 11 and 12. Pumping
rates vary from 35 to 100 gpm depending upon the position within the plume. Cones of influence are much
larger within this zone because it behaves as a semi-confined zone within the aquifer. Estimated total
discharge expected to actively remediate the deep zone range from 185 to 300 gpm. The discharge from
the lower screen zone within PWS-8 was estimated and contributes to the uncertainty of the actual pumping
rates that will be required within the deep zone.

EXTRACTION WELLFIELD DESIGN RECOMMENDATIONS

The well configuration shown on Figure 13 illustrates the optimal shallow zone pumping scheme.
Extraction wells EX-2S and PWS-8 have already been installed, therefore shallow wells EX-3S and EX-4S
will need to be installed.



The optimal extraction well scheme for the intermediate zone is shown on Figure 14. This scheme
incorporates 6 wells pumping at a combined total of 335 gpm. Wells EX-21 and PWS-8 were installed
during the remedial design investigation and pumping test activities. Wells EX-11, EX-31, EX-41, and EX-
51 will need to be installed in the intermediate zone with an option for a seventh well. This optional well
may be installed east of EX-51 if additional analytical data indicate that the extent of the plume is further
east than presently indicated.

Figure 15 shows wells EX-ID, PWS-8, EX-2D, and EX-3D pumping a total of 260 gpm for complete
capture of the deep zone contamination. Well EX-ID and EX-3D will need to be installed. Wells EX-2D
and PWS-8 are already installed.

The proposed configuration for all of the extraction wells is illustrated on Figure 16, assuming property
access is granted for each location. Proposed extraction well design specifications are presented in Table 4.
This report estimates a total extraction rate of approximately 690 gpm. At this pumping rate it is expected
that one pore volume of the aquifer will be removed approximately every 3 years. However, it is common
to require flushing several (3 to 5) pore volumes through contaminated media to reduce contaminant
concentrations to cleanup goals. The total time to actively remediate the chromium contamination to
acceptable levels is estimated to be approximately 12 years. Due to the variability within the multi-layered
aquifer with respect to both the horizontal and vertical distribution of contaminants, it is recommended that
the final plant design influent rate incorporate some flexibility to allow for a 15% to 20% increase in flow.
Should the results of this modeling study be incorporated into a final design, 8 additional extraction wells at
four different locations (2 shallow, 4 intermediate, and 2 deep) wil l be needed to satisfy the active
remediation goals. Additional nested monitoring wells will also be needed to be installed to ensure that
contaminant capture is occurring and to monitor contamination reduction. The total number and final
pumping rates of the extraction wells required to meet the site remediation objectives may differ from the
predictions presented in this report.
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Table 4
Proposed Extraction Well Design Specifications

Extraction
Well

EX- 11

EX- ID

PWS-8

EX-2S

EX-21

EX-2D

EX-3S

EX-31

EX-3D

EX-4S

EX-41

EX-51

Screened Interval (bgs)
(aquifer zone)

165' - 195' intermediate

2 10' -235' deep

128'- 138' shallow
145' - 150' intermediate
190' -200' intermediate
2 15' -240' deep
100'- 130' shallow

145' - 195' intermediate

195 '-235 'deep

120'- 140' shallow

150' - 200' intermediate

2 10' -230' Deep

110'- 140' shallow

180 '-200' intermediate

170' -200' intermediate

Total Well Field Pumping Rate

Pumping
Rate (gpm)

35 gpm

35 gpm

145 gpm

25 gpm

100 gpm

100 gpm

25 gpm

50 gpm

50 gpm

25 gpm

50 gpm

50 gpm

Well
Diameter
(inches)
8"

8"

12"

6"

8"

8"

6"

8"

8"

6"

8"

8"

690 gpm
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Appendix J

EPA and KDHE Comments and Responses on Technical Memorandum Remedial Design
Sampling Activities, Ace Services Site. Colby. Kansas. March 29. 2000.



BLACK & VEATCH
6601 College Boulevaid Black & Vaatch Special Projects Corp.
Overland Part. Kansas 66211 USA

Tel (913) 4587900

USEPA Region VII BVSPC Project 46118.126
Ace Services Site BVSPC File'J

May 12, 2000
Mr. Bob Stewart
USEPA Region VII
901 N. 5th Street
Kansas City, Kansas 66101

Subject: EPA Contract No. 68-W5-0004
W.A. No. 034-RDRD-07GE
Responses to KDHE
Review Comments for Technical
Memorandum Remedial Design Sampling
Activities. Ace Services Site, Col by, Kansas

Dear Mr. Stewart:

The following are responses to review comments for the Technical Memorandum Remedial Design
Sampling Activities, Ace Services Site, Colby, Kansas (March 29, 2000). The comments were
provided by the Kansas Department of Health and Environment (KDHE), April 18, 2000. The
review comments are restated in italics, followed by responses from Black & Veatch Special Projects
Corp. (BVSPC).

1. KDHE/BER requests an electronic copy of the site map when it is completed.

An electronic copy of the site map will be forwarded to KDHE when the survey is final.

2. Pages 3-5 and 3-9, Sections 3.1.5 and 3.3.2. Newly installed wells were sampled immediately
after the wells were developed. The well development procedure, however, only removed "at
least half as much water as was introduced during drilling". From the discussion in the
report, there appears to be the potential that samples from the new wells may not be
representative of aquifer conditions. Is data from the new wells consistent with the old wells9

For example, consider the results from MW-8-D (89 mg/L total Cr) compared to PH^S well
No. 8 (] 930 mg/L total Cr) which is immediately adjacent The report should discuss the
implications of the well development procedure relative to any theoretical effects on the
quality of the samples.

Well development consisted of surging and pumping the well using an electric

Iht imagine • build compiny~
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submersible pump. The temperature, pH, specific conductivity, turbidity, dissolved
oxygen (DO), and oxidation reduction potential (ORP) was monitored during pumping.
Pumping continued until the field parameters stabilized and the water was clear and free

of fines at which time the samples were collected.

Additional water was also removed during well construction. Approximately 400
gallons of water was displaced and collected from each boring during installation of the
well casing, filter packs, bentonite seal, and bentonite grout. This information will be
included in the report.

This same development/sampling method was used for all newly installed wells.
Analytical results of total chromium in groundwater samples ranged from non-detect to
2740 ug/L, indicating dilution of groundwater by introducing drilling fluid (potable
water) was not significant and that the samples are representative of groundwater quality.

All wells will be sampled again during the final stages of the remedial design. Analytical
results of the two rounds of sampling will be compared and, if necessary, extraction well
locations could be relocated to accommodate changes in concentrations and limits of the
plume.

3. Page 5-1, Section 5-2, last sentence. Conclusive evidence has not been gathered to show that
leaching of residual chromium from the unsaturated zone to groundwater is no longer
occurring Showing that chromium concentrations in the unsaturated zone decrease with
depth only shows the depths of chromium contamination in the unsaturated zone. Migration
of chromium to groundwater does not occur through movement of the mass of chromium
downward through the unsaturated zone, but rather by dissolution of chromium as water
percolates downward to the water table. Chromium concentrations in groundwater 200 to
500 feet downgradient of Ace Services still range from 500 to 1130 mg/L. During the
removal of chromium sludge in 1994, it was recognized that the bottom of the soil
contamination had not been reached even after digging 20 feet below the floor of the Ace
Services building (EPA Site Progress Report, July 13, 1994). If the source has been
significantly reduced, then with time chromium concentrations in groundwater near the
source area should diminish while higher concentrations continue to exist downgradient.
Enough time may not have passed to see such a trend, however, since remediation of
groundwater will not be successful without significant source reduction, further analysis
should be conducted to assess whether or not the source area continues to be active.
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Ceasing discharge of wastewater and the excavation of contaminated sludge and soils has
removed the primary sources of groundwater contamination. It is not evident that the
remaining contaminants will migrate significantly to the groundwater.

Elevated chromium levels in the surface soil of the lagoon area was addressed when the
surface soil was remediated to cleanup levels (1500 mg/kg total chromium and 500
mg/kg lead) during the 1994 removal action. A monitoring well (MW-10-P) was
installed near the former lagoon and screened at a depth of 30 feet (BVSPC 1999) to
evaluate the possibility of a contaminated perched groundwater zone. Well MW-10-P
has been dry on every water level measurement event indicating the perched groundwater
zone is no longer present.

As described in comment #6 of the Responsiveness Summary of the ROD, EPA will
conduct further investigation of the subsurface soil. Initial efforts including subsurface
soil sampling and installation of well MW-10-P has been performed. Additional efforts
will continue up to and after the groundwater extraction program has begun. This will
allow EPA to judge the effectiveness of the extraction and then determine if the soils
have a continuing source impact on the groundwater quality. A decision concerning
further remedial action of the soil will be made before or during the 5-year review

Further evaluation of significant leaching of contaminants from the lagoon area soils will
be made by sampling groundwater from each of the three screened intervals of the Ace
Recovery well. The groundwater sampling will be performed quarterly for the first year
as part of the remedial action as described in the ROD or more frequently as necessary
to evaluate contaminant trends in the groundwater. Analytical results from groundwater
samples collected from the Ace Recovery well will identify any trends in contaminant
leaching. It is estimated that the contaminant concentrations will decrease with time.
In addition, well MW-10-P will be monitored to verify that the perched groundwater

condition is still no longer present.

4. Figures 5-7 and 5-8. The extent of chromium contamination above the Maximum
Contaminant Level (MCL) within shallow and intermediate depths of the groundwater
aquifer has not been defined. The extent needs to be known to determine if the plume can be
captured by the proposed extraction wells and to determine if additional receptors, such as
wells R-7 and R-8, might be at risk KDHE/BER recommends installation of additional wells
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east ofMW-12 to define the downgradient extent of chromium contamination.
KDHE/BER also recommends installation of additional wells south of the railroad line
because the direction of groundwater flow indicates that the chromium plume should be
oriented in a more southeasterly direction from the source area Most receptors to the plume
are located along either side of Highway 24, which led us to position monitor wells along the
same east-west directional trend. This has resulted in a picture of the plume that follows the
highway, rather than the groundwater gradient. To determine if the plume will be captured
by the extraction wells, the spatial distribution of the plume needs to be known. See
enclosures 1 and 2 for the areas where additional wells should be located.

Current data have delineated the plume extent and concentration for the purposes of
remedial design. However, to further ensure optimization of the placement of extraction
wells additional monitoring wells will be installed as KDHE requests. It is proposed that
two additional groundwater monitoring well nests consisting of shallow and intermediate
depth wells be installed south of the railroad tracks. Proposed locations for the two well
nests are illustrated on the attached figure. Final locations of the wells will be limited
to property access restrictions.

If you have any questions or require any additional information, please call me at (913) 458-6583.

Sincerely,

BLACK & VEATCH SPECIAL PROJECTS
CORP.

Gary L. Felkner
Site Manager

cc: Randy Carlson, KDHE
File
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