VOLUME 1 CHAPTER 4

4.0 GROUNDWATER MONITORING

4.1 IDAHO FALLSPOLE YARD GROUNDWATER WELL SYSTEMS

4.1.1 General

A total of 39 on-site and 5 off-site wells have been installed on or in the vicinity of the
PacifiCorp HWMF in Idaho Falls, Idaho as shown on Figures 4.1 and 4.2. Of the on-site
wells, twenty have been completed in Aquifer 1, fifteen were completed in Aquifer 2 and
four were completed in Aquifer 3. Twelve of the on-site wells were constructed as
recovery wells with seven completed in Aquifer #1 and five in Aquifer #2. All five offsite
monitor wells are completed in Aquifer 1. Eight point of compliance (POC) monitor
wells were also installed with four each completed in Aquifers 1 and 2.

Wells MW-2, MW-7, MW-8, and OS-2 have been abandoned and no longer exist.
According to telephone and email conversations (December 3, 2008) with Mr. Dennis
Dunn of the Idaho Division of Water Resources (IDWR), no formal well abandonment
records are on file with the department. The IDWR did not require the filing of well
abandonment records until July of 2005 and all of these wells are thought to have been
abandoned prior to that date. According to prior information included in the 1997 Post
Closure Permit reapplication, recovery well MW-7, was permanently abandoned by a
water well driller licensed in the State of Idaho. No further information on when or who

abandoned these wellsis currently available.

4.1.2 Installed Wélls

Construction details of the installed wells are listed in Tables 4.1 through 4.5. Typical
well construction features are summarized graphically in Figures 4.3 through 4.8. Wéll
construction data along with the geologic logs for the site monitoring wells are provided
in Volume 11, Chapter 3.1.1 of this RCRA Part B resubmittal. The topographic survey
information associated with each well is provided in Volume 2 Chapter 3 Section 3.1.2.
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Table 4.6 provides a listing of pump installation details and specific capacity data.
Figures 4.9, 4.10, and 4.11 provide details relating to the well head completions and
groundwater collection piping systems, respectively.

Methods used to drill, log and complete the installed wells are described in detail in the

Following historical documents:

1. Appendix C.I of the Part B Permit Application (December 1984) for MW-1,
MW-2, MW-3, MW-4, MW-5, MW-6, MW-7', MW-8', MW-9, MW-10,
MW-11, AMW-12, MW-13, MW-14 and MW-15.

2. Appendix A of the Groundwater Quality Assessment Report (October 1985)
for MW-16, MW-17, R-1, R-2, 0OS-1, 0S-2, OS-3, 0S4 and OS-5.

3. Appendix A of the Installation and Testing of Recovery Wells Report (April
1987) for R-3, R-4, R-5, R-6, R-7, R-8, R-9, R-10, R-1 1, and R-12.

4. Appendix A of the Installation and Testing of Aquifer #3 Monitor Well
Report (January 1988) for MW-18, MW-19, and MW-20.

5. "As-built Drawings, Well and Piping System, Pole Treatment Yard, Idaho
Falls, Idaho", (December 2, 1988, summarizes information for all wells and
the piping system.

These documents also include descriptions of health and safety and contamination

prevention and clean-up procedures.

Point of Compliance Wells installed between April and August 1988 were drilled and
completed in a manner similar to previous monitor wells except that 4.5-inch PVC well
screen and casing were used in place of 4-inch PVC to facilitate installation of
submersible pumps. Typica well construction for the POC wells is summarized in
Table 4.5. Construction of additional recovery wells was smilar to that of previous
recovery wells. All wells were installed in accordance with the appropriate Idaho State
regulations by adriller who was licensed in the State of 1daho.
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4.1.3 Construction of Point of Compliance Wells

Steel casing was used in al POC wells to separate the surficial gravel from the
underlying basalt and to separate Aquifers 1 from 2. While surface steel casing was being
driven through the surficial gravel to bedrock, bentonite was introduced into the annulus
created by the drive shoe in accordance with Idaho State regulations. All other steel
casings were grouted in place with an appropriate cement grout by positive displacement

methods using atremie or pressure grouting method.

Gravel pack consisted of clean, washed 1/4-inch pea gravel that was overlain by afine to
coarse sand and bentonite seal to prevent the-grout seal from entering the screened

interval. Gravel pack was placed using tremie methods.

Dedicated submersible pumps using stainless steel discharge pipe were installed in the
POC wells. Dedicated submersible pumps were employed because of the large volumes
of water necessary to purge each well prior to sampling asis required by the QA/QC plan
presented in Section 4.2 of this chapter. Stainless steel discharge pipe was used because it
provided greater strength than the PVC yet is relatively inert with respect to the
constituents that are being monitored.

4.1.4 Down-Hole Camera L ogging

Borings were logged using a down-hole camera prior to grouting in steel casings and
before installation of well casings and screen. These provided a view of the geology and
ground water movement, and also assisted in proper placement of gravel packs and well
screen locations. Down-hole camera surveying was employed because the rock cuttings
produced by the air rotary/air hammer method are often finely ground and because return
to surface circulation is sometimes lost when drilling through the volcanic sequence
underlying the site.
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4.1.5 Specific Capacity Tests

Specific capacity tests were conducted on completed wells in order to estimate the
transmissivity and water production capability of the screened interval. This information
was used to choose the appropriate submersible pump in the point of compliance and
recovery wells and to locate subsequent recovery wells. Table 4.6 summarizes specific
capacities for each well tested and pertinent pump information. The proposed plan for
conducting future specific capacity tests at the facility are presented in Volume | Chapter
10 of this permit reapplication.

4.1.6 Surveying

Upon completion of well installation, all wells were surveyed to obtain horizontal
coordinates, vertical elevations for top of casing and ground surface. These values have
been tabulated by the surveyor and are presented in Volume Il Chapter 3 Section 3.2.
Also included is a letter explaining discrepancies with previous surveys and an adjusted

table of horizontal coordinates.

In 1988 Ellsworth Engineering reported that the previous surveys had used an erroneous
correction factor to convert from the ldaho Falls City control system and that results
previously reported were not true state plane coordinates. Actual state plane coordinates
are given on Table 1 in Volume Il Chapter 3 Section 3.2. Table 2 shows the recal culated
coordinates (employing the erroneous correction factor used in previous surveys) for the
location system previously used at the Pole Yard. The elevation datum has not changed.

The as-built drawings continue to use the coordinate system used in the past.

4.1.7 Nearby Private and Municipal Water Well Systems

A formal survey of private and public water wells within a one mile radius of the Idaho
Fals Pole Yard was conducted in the early 1980s and reported in the origina 1984
RCRA Part B Permit. A description of the survey, location of wells, well construction
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information, and results of sampling of selected water wells are provided in Volume 11
Chapter 4 Section 4.1.

In 2007, the Idaho Department of Water Resource on-line interactive map server was
accessed to update the water wells present within one mile down gradient of the site. The

findings of the updated survey are provided in Volume Il Chapter 4 Section 4.2.

As indicated in the updated survey, use of groundwater down gradient of the ldaho Falls
Pole Yard is well documented. Nineteen drinking water wells of potential concern are
highlighted in Volume Il Chapter 4 Section 4.2. The Idaho Department of Environmental
Quality (IDEQ) has also prepared source water protection plans for municipal water wells
inthe area. The IFPY siteislocated within the groundwater capture zone of one of these
wells (Valley Trailer Court IDEQ Well Permit # 7100102). Volume Il Chapter 4
Section 4.2 contains the capture zone analyses diagram for this well. The anayses
suggest that the primary area contributing water to the Valley Trailer Court Well would
be approximately 20 miles long and one to two miles wide. A six year time of travel is
estimated for groundwater to migrate the twenty miles from the Snake River to the Valley
Trailer Court Well.

Based on verbal communications with the Idaho DEQ), the Valey Trailer Court well went
dry during recent drought conditions and, as a result, the trailer court was connected to
the city water supply. The potential for future use of the Valley Trailer Court well is

unknown at this time.

4.1.8 August 1985 Groundwater Sampling and Background L ocations.

In order to provide an understanding of the creosote impacts to the groundwater and
background conditions that were identified during the origina site investigation,
laboratory reports for the August 1985 sampling round have been included in Volume Il
Chapter 10 of this permit reapplication. During that sampling round, analyses for metals,
water quality parameters, and semivolatile organic constituents were performed for
nineteen on-site wells (R-1, R-2 and MW-1 through MW-17) and five off-site down
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gradient wells (OS-1 through OS-5). Monitoring wells MW-1 and MW-5 are the
primary upgradient (background) locations for Aquifer 1 and well MW-11 is the primary
background well for Aquifer 2.

4.2 QUALITY ASSURANCE/QUALITY CONTROL PLAN

4.2.1 Introduction

This plan outlines quality assurance/quality control (QAQC) procedures for corrective
action, compliance and detection monitoring and waste characterization activities at the
Hazardous Waste Management Facility (HWMF), Idaho Falls, Idaho.

4.2.2 Project Organization and Responsibility

4.2.2.1. Organization

The following is the PERCO organization for the groundwater monitoring and waste
characterization activity:

Environmental Director, PERCO

Hazardous Waste Management
Facility Manager

Emergency Coordinator On-site Environmental Technician
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4.2.2.2. Responsibilities

The Environmental Director of PERCO will have overal responsibility for direction of
these project activities, quality control and reporting. The HWMF Manager will review
al reports and be the prime contact with EPA and State DEQ.

The HWMF Manager will (1) review all quality control data; (2) identify QA problems
and recommend corrective action as necessary; (3) report directly to the Environmental
Director of PacifiCorp; and (4) prepare a written report annually that addresses the
precision and accuracy of the monitoring data, results of performance and system audits,

and corrective actions taken pertinent to the project activity.

4.2.3 Analytical Parametersand QA Objectives

Analytical parameters, their method detection limits (MDL), practical quantitation limits
(PQL), and method of analysis are provided in Volume Il Chapter 5. The Permittee shall
analyze all groundwater samples collected during implementation of the DMP (detection
monitoring program), CMP (compliance monitoring program), and CAMP (corrective
action monitoring program) for Phenols and PAHSs as listed in Volume Il Chapter 5 of
this application using EPA Method 8270. Practical Quantitation Limits (PQLS) shall be
established as five (5) times the Method Detection Limit (MDL x 5). Substitution of an
equivalent or superior method shall require prior approval by the Director, in accordance
with Permit Condition I.N.5.

An objective of 80 percent or greater completeness is appropriate. Completeness is the
percent of data expected that is considered valid. Acceptance criteria for laboratory
routine QC checks will be as specified in the appropriate EPA methodology and as
established by the laboratory.

Aquifers 1 and 2 are currently in the Corrective Action Monitoring Program and will
eventually proceed through the Compliance Monitoring (CMP) and Detection Monitoring

Programs (DMP). The current path to site closure for each aquifer involves three RCRA
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groundwater monitoring programs, each of which must be completed successfully before

proceeding to the next step. The requirements to complete each step are graphically

presented in Figures 4.12 through 4.14. The current monitoring requirements along with

proposed modifications are summarized below.

Current Proposed
Per mit Reference Current Permit Requirements Operations Operations
CAMP Monitoring Aquifer 1: Same as permit
(Permit Reference Semiannual sampling of wells: Annual sampling of permit
111.C.2) A1,B1,C1,D1,R6,MW4,MW13,MW16 wellsin Aquifers 1 and 2.
Alsoinstall new Aquifer 2
Aquifer 2: POC well E-2 down gradient
Semiannua sampling of wells: of well A-2. New well E-2 to
A2,B2,C2,D2, MW12,MW14MW17 be sampled quarterly for the
first year and then annually
Analyses of al samples for current thereafter.
RCRA Permit Table 4 parameter list.
Every two years, sample
Aquifer 1 and 2 plume core
wells (R-1, R-2, R-5, R-7, R-
8, R-11, MW-9, A-2).
Analyze for permit Table 4
parameters.
CMP (Compliance Aquifer 1: Same as Permit | Continue semi-annual
Monitoring Program) | Semiannual sampling of wells: sampling events and analyze
A1,B1,C1,D1,R6,MW4,MW13MW16 for current RCRA Permit
Table 4 parameters only.
Aquifer 2:
Semiannua sampling of wells: Sample E-2 instead of A-2.
A2,B2,C2,D2, MW12,MW14,MW17
Analyses of all samples for current
RCRA Permit Table 4 parameters
semiannually and Appendix 1X
constituents annually.
DMP (Detection Aquifer 1: Same as Permit | Continue semi-annual
Monitoring Program) | Semiannual sampling of wells: sampling events and analyze
A1,B1,C1,D1,MW4 for current RCRA Permit
Table 4 parameters only.
Aquifer 2:
Semiannua sampling of wells: Sample E-2 instead of A-2.
A2,B2,C2,D2,MW14

Analyses of all samples for current
RCRA Permit Table 4 parameters
semiannually
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This 2008 Permit Reapplication requests that the historical requirement to analyze any
monitoring wells in the CMP for constituents identified at IDAPA 58.01.05.008 [40 CFR
Part 264, Appendix 1X be dropped. Historical groundwater sampling results for RCRA
Appendix IX analytes are provided in Volume Il Chapter 6 of this submittal.

Reasons to drop the requirements for reporting 40 CFR Part 264 Appendix IX analytes

are:

. The historical use of the site for wood treatment purposes only. This should
narrow the required anayte list to the polynuclear aromatic hydrocarbons
(PAHs) currently analyzed for under the Corrective Action Monitoring
Program (CAMP);

. The mercury contamination reported at the site represents an isolated result

which was detected at a concentration of less than one part per billion; and

. The IFPY has been inactive since the mid 1980s with no waste materias

managed on-site other than creosote impacted groundwater.

4.2.4 Sampling Procedures

424.1. Water Level Measurement

A measurement of the depth to the water surface from the top of the well casing will be
made using an electronic probe. Field personnel will subtract the depth to water from the
casing top elevation and record water table depth and elevation. Water level
measurements shall be made in the monitor wells before initiating pumping, taking care
not to contaminate the water in the well. The wetted portion of the water level
reading equipment will be cleaned after each measurement to prevent cross

contamination. The equipment will be wiped clean and rinsed with distilled water.

After completing the proposed system automations described in Volume Il Chapter 1 of

this permit reapplication, groundwater levels will aso be regularly measured
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electronically with dedicated pressure transducers. The transducers will record the
absolute pressure above their position in the wells and these measurements will be
corrected for atmospheric pressure. Atmospheric pressure shall be recorded with an on-
site barometric probe and then subtracted from the absolute pressure readings at each
well. The on-site PLC will be programmed to automatically perform these calculations

and store the results for subsequent interpretation.

4.2.4.2. Well Evacuation

Before collecting a water sample, each well will be evacuated by pumping until at least
three times the computed well casing volume of water in the well has been removed.
Field measurements of pH, conductivity, and temperature will be taken and noted in the
field notes. The well casing water volume can be computed based upon the water level
measured in the well immediately prior to evacuation and the well bottom. M easurements
and observations made during evacuation and the total volume of water evacuated will be
recorded. The well will be pumped using the submersible pump dedicated to that well.

Water removed during evacuation or sampling will be treated in the treatment plant.

4.2.4.3. Sample Collection and Preservation

Water samples will be obtained directly from the dedicated discharge assembly at the
well head. At each well the water samples will be placed into various glass or plastic
containers as specified by the appropriate method in EPA SW-846 (Reference 1 in
Section 4.2.14 below). Sample containers will have preservatives added in advance. Each
bottle will be filled to the top without overflowing and will be rinsed at the site. All
samples will be placed on ice and. kept out of direct sunlight. For each sample, the date,
time of sample collection, well identification, depth to water, field measurement
equipment used, and results of measurements made will be recorded in the field notes.

Sample containers will be preserved, shipped, and analyzed within the maximum
allowable hold times as specified in EPA SW-846 (Reference 1).
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Blank and duplicate samples will aso be collected in the field as outlined in
Section 4.2.9.

Sample labels, field sampling and analysis records, and chain-of-custody records will be
prepared as detailed in Section 4.2.5.

4.2.5 Sample Custody

4.25.1. Field Operations

An essentia part of the sample collection activity is the documentation of site
measurements and the ensuring of the integrity of the sample from collection to data
reporting. This includes the ability to trace the possession and handling of samples from
the time of collection through analysis and final disposition. This documentation of the
history of the sample is referred to as chain-of-custody. The following records and

actions will be taken:

1. Sample Labels - Sample labels are necessary to prevent misidentification of
samples. A sample label similar to that shown on Form 4.1 (see Volume |
Appendix C) will be completely filled out and attached to each sample
container at the time of collection.

2. Fed Sampling and Analysis Record - Pertinent field measurements and
observations will be recorded. To facilitate these records, at a minimum the

information outlined in Section 4.2.4 will be recorded for each sample.

3. Chain-of-Custody Record - To establish the documentation necessary to trace
sample possession from the time of collection, the chain-of-custody record
such as shown on Form 4.2 (see Volume | Appendix C) shall be filled out in
duplicate, with one copy to accompany every sample shipment from the time
of collection through receipt by the anaytical laboratory. The field sampler
will retain one copy of the form. A record of the relinquishing of the sample

will be obtained as provided on Form 4.2. The sample will be delivered to the
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laboratory for analysis as soon as possible and within the appropriate hold
times specified in EPA SW-846

4.2.5.2. Laboratory Operations

The analytical laboratory will acknowledge receipt of the samples by initiating and dating

the appropriate box on the chain-of-custody form.

The laboratory will be EPA- and/or state-certified. The laboratory will maintain internal
chain-of-custody control in accordance with its own standard quality assurance program.

4.2.6 Calibration Proceduresand Frequency

42.6.1. General

Meters used to measure pH and specific conductance will be calibrated as outlined below
prior to and during use. Source and identification (lot number, etc.) of standards used to
calibrate will be recorded in the field notes. Identification numbers of the instruments
used will be recorded in the field notes.

4.2.6.2. Field Measurements

Field pH is to be performed with the Horiba U-10 Water Quality Checker instrument
serial number 11 1002 or equivalent.

The pH meter has automatic temperature correction.

Manufacturer's instructions for operation and standardization of instruments will be
followed. A two-buffer standardization with buffers approximately 3 pH units apart that
span the anticipated measurement values will be performed each day.

If creosote gets on the electrodes, the electrodes will be cleaned with hexane or distilled

water.
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4.2.6.3. Field Specific Conductance

Field specific conductance measurements will be performed with Horiba U-10 Water
Quality Checker instrument serial number 111002 or equivalent. This meter
automatically indicates specific conductance corrected to 25 C. Wet standardization
methods (KCL standard solution) per manufacturer's instructions will be used.

Calibration will be done prior to the first measurement each day.

4.2.6.4. Temperature

Temperature will be measured using a Horiba U-10 Water Quality Checker serial number
11 1002 or equivaent, checked periodically against a precision thermometer.
Temperature shall be reported to the nearest 1 "C.

4.2.7 Analytical Procedures

Analytical methods to be used are listed in Volume Il Chapter 5 of this Post Closure
Reapplication submittal.

As part of the laboratory's quality control program, blanks, duplicates, and spikes will be
run as discussed in Section 4.2.9 below.

4.2.8 Data Reduction

Validation and Reporting Analytical results will be reviewed on the original laboratory
certificates of analysis. Outliers will be identified based upon comparisons with other
samples and results of internal quality control checks. Original laboratory certificates of
anaysis will be used to report analytical results. Key individuals and responsibilities are
given in Section 4.2.2.
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4.2.9 Internal Quality Control Checks

4.2.9.1. Field Operations

At least one blind field duplicate will be collected and submitted to the laboratory for
analysis each sampling round.

At least one field blank will be collected per sampling round. The blank sample will be
prepared by filling sample containers with distilled water in the same manner as is done

for atypical sample.

4.2.9.2. Laboratory Operations

The laboratory will conduct internal quality control checks in accordance with its own
QA program and as required by the appropriate methodology. This will include running
at least 10 percent lab duplicate and spike samples. The laboratory will run at least one
method blank per set of samples. The laboratory will summarize the results of these

quality control checks and submit them with the analytical results.

4.2.10 Performance and System Audits

System audits will consist of qualitative reviews of the results of all analyses and quality
control checks upon the receipt of laboratory results.

4.2.11 Preventive Maintenance

Meters and probes will be cleaned and checked after each sampling period and any

problems corrected.

4.2.12 Procedures Used to Assess Data Precision Accuracy and Completeness

Results of blind duplicates will be compared to assess precision. To assess accuracy, the

laboratory will calculate percent recovery of spikes. Completeness will be calculated as a
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percentage of valid data compared to the amount of data expected. Equations used to
calculate these are given in Reference 2. QA objectives are given in Volume | Chapter 4
Section 4.2.3.

4.2.13 QA/QC Corrective Action

Corrective action, as defined in EPA SW-846 (Reference 1) will be initiated when QA
objectives are not met or if work is not conducted in accordance with the plan. Any
individual on the project may request corrective action but approval and initiation is the
responsibility of the HWMF Manager.

4.2.14 References

1. EPA, 1997, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods: EPA SW-846.

2. EPA, 1992, Handbook for Sampling and Sample Preservation of Water and
Wastewater.

4.3 GROUNDWATER FLOW DIRECTION AND RATE CALCULATION
PROCEDURE

Groundwater flow directions and rates will be calculated for Aquifers 1 and 2 on a
monthly basis for the first year and then semiannually there after. The apparent
groundwater flow directions will be reported semiannualy. The apparent flow direction
will be shown perpendicular to the potentiometric contours. Groundwater seepage
velocities in Aquifers 1 and 2 will be calculated by multiplying the hydraulic gradient by
the estimated hydraulic conductivity and then dividing this product by the estimated
effective porosity of the aquifer. This will be accomplished by hand cal culation methods.
The aquifer area of concern will be divided into sub areas of varying hydraulic properties
based upon previous site testing and numerical modeling. Groundwater velocity rate will

then be calculated for each sub area based upon its individual properties. As a minimum,
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the area over which groundwater flow direction and rate will be evaluated will include a
radius of 500 feet from the center of the HWMF.

4.4 PROCEDURESFOR EVALUATING WELL YIELD PROBLEMS

4.4.1 Introduction

This section outlines procedures to be followed in order to ascertain the nature of the

problem and possible solutions when the yield of awell decreases significantly or ceases.

4.4.2 Procedures- No Yield from Well System

The well yield may completely cease. In this case, it is most likely that one of the
mechanical aspects of the system (pump, piping, electrical system, etc.) has a problem.

Table 4.7 lists potential problems, symptoms and corrective actions that can be taken.

4.4.3 Procedures - Reduced Yield from Well System

If the well system continues to yield but the yield is less than expected, the problem may
be due to the malfunction of the system which removes water from the well (such as a

worn pump, partially blocked pipe, etc.) or with the aguifer yielding water to the well.

A problem with the pump will usually be indicated by the pump not meeting the total
head vs. discharge rate specifications of the pump curve. Problems of the aquifer
yielding water to the well may be related to a plugged well screen (or gravel pack) or
may be due to a natural condition of the aquifer (such as low water levels). If the specific
capacity (discharge rate per foot of drawdown) of the well is within the normal historic
range, plugging of the well screen is not likely a problem. However, because of the wide
range of specific capacities of the wells and changes in specific capacity of a well with
fluctuation in the water table elevation (particularly Aquifer 1 wells), it is not always
clear what the specific capacity of awell should be at a given time. Specific capacity test
data are presented in the report of as-built drawings (Dames and Moore - As-built
Drawings, Well and Piping System, Pole Treatment Yard, ldaho Falls, Idaho
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December 2, 1988). PacifiCorp aso keeps records of discharge rates and water levels
from which historic specific capacities can be obtained. In general, specific capacities of
Aquifer #1 wells decreases greatly in the late spring of each year when water levels are at

their lowest.

Table 4.8 lists potential problems, symptoms and corrective actions that can be taken if

thereis significantly reduced yield from the aquifer.
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TABLE 4.1

AQUIFER #1 MONITOR WELL CONSTRUCTION

(all data in feet)

Elevation of | F1ov210n of Total © Top of
Monitor Well Coordinates Ground “Top of | Drilled ® | 8" Steel Casing © Grout-back © Depth of | Screened Interval @ | ) —
No. - - Surface at Steel Depikh of 4"PVC Gravel Sett?:w
- Northing Easting Well Surface Boring From: To: From; To: Screen & From: To: Pack 9
Casing Casing

MW-{ ® 660,383.15  532,347.85 4692.0 4693,41 1618 +1.5 23 157 117 157 100 152
MW-2 @2 66047460  531,883.02
Mw.3 ® 660,385.91  531,842.94 4893.6 4694.18 172 +1.0 22 154 134 154 129 150
MW-4 © 660,207.67  531,801.14 4694.0 4695.13 162 +2.0 30 70 135 162 142 162 132 158
Mw-5 ®) 660,675.17  532,084.48 4693.4 4694.57 152 +15 28.5 18 100 150 110 150 90 144
Mw-g ©! 660,255.55  532,101.02 4690.9 4693.12 151 +2.0 20 56 100 150 110 150 91 148
Mw.7 (a.0) 660,254.06  531,861.50 4692.6 4693.83 160 +15 28 28 100 156 118 156 93 1
mMw-g (a.b) B60,251.82  531,946.74  4692.4 4693.49 150  +1.5 29 68 100 149 109 149 92 147
MW-13 © 660,146.63  531,891.52 4692.2 4693.2 162 +1.5 32 162 122 162 108 153
Mw-16 © 860,131.99  531,987.78 4692.89 4693879 160  +1.0 28 158 138 158 118 155
081 © 659,640.88  531,523.94 4691.7 469145 62 .02 O 19 85 125 161 141 161 125 155
0s-2 (a,b) 659,738.07  531,216.80 4691.7 4691.45 162 .02 ® 28 162 142 162 128 155
0s-3 © 659,512.21  531,836.61 4690.5 4691.38 164  +0.9 18.5 159 139 159 122 155
054 © 658,325.12  530,987.99 4688.9 4689.58 162 +0.7 18.5 60 139 159 139 159 125 155
08-5 © 659,878.15  531,596.18 4691.2 4692.47 183 +1.2 30.5 159 139 159 120 158
R-1 €N 660,385.00  532,014.67 4695.4 4696.38 161 +1.0 24 158 138 158 133 0]

a. Plugged and Abandoned.
b. As surveyed by P/S Associates, Inc. based upon idaho State Plane Coordinates.

¢. As surveyed by Bush & Cudgell, Inc. based upon ldaho State Plane Cooordinates.
d. On top of steel casing on north side with lid removed - City of Idaho Falls datum,
e. Datum is ground surface at well at the time boring was being drilled.
. At-grade completion,
g
h

. Elevation surveyed by Thompson Engingering.
. R-1 was installed as a recovery well, but is inlcuded in this table because its construction is similar to that of an aquifer #1 monitor well,
&Current!y no pump installed,

J




AQUIFER #2 MONITORING WELL CONSTRUCTION

TABLE 4.2

Elpvation of

Elevation of

, . {ay

Mortor Well No. Coordinates Ground © Top of 8" gti?g :j 12" Steel Casing ¥} 8° Stee! Casing @ Grout-back @ D;‘:::’Qf - Screened Interval ¥ TG(S) of o @

Northing Easting Suriaca at | Steel 3?’”’“‘"’ Boring From: T From: To: From: To: PVC Scf%n From: Ton Gravel | Setting

Waell Casing & Casing Pack

Mg @ 660,260.99  531,958.68 4692.3 4694.33 262 1.5 31 +1.0 161 4 100 260 219 259 197 256
mw.10 ® 66041291 531 856.08 4693.4 4695.39 424 +15 23 +1.0 160 319 420 319 279 319 259 314
M1t @ 66066200  532,105.59 4603.4 4696.14 64 420 19.5 +1.8 163 254 214 254 188 246
Mw-12 860,137.06  531,968.12 4692.1 4693 93 282 +1.8 24 70 259 239 269 230 285
w14 O 660,329.98  531,818.66 4594.0 469565 262 +1.6 29 100 140 262 222 262 203 257
MwW-17 ® 660,173.19  531,835.78 4591.8 4593.3 260 +1.0 30 +2.1 188 56 100 259 239 259 219 285
Rez el 660,381.02  532,004.58 4695.2 4696.9 82 +10 24 +1.7 174 259 239 259 218 253

~ @ .as?sr;»\\

e

As surveyed by P/S Associates, Inc. basad upon Idaho State Plane Coordinates,
As surveyed by Bush & Cudgell, inc. based upon ldaho State Plane Coordinates.
On top of steel casing on north side with Bid removed - City of Idaho Falls datum,
Datum is ground surface at well at the ime boring was being drilled
R-2 was installed as a recovery wall but its construction is similar to that of an aquifer #2 monitor wall,
Pump lowered 5/96,




TABLE 4.3

AQUIFER #3 MONITOR WELL CONSTRUCTION
(All data in feet)

Coordinates ® Elevation ® | Elevation of Driieg © Nominat j&m Norminal g‘“‘;‘ 12 Steel | Nominat i"’(’ §" Bteel {Total Depth © Screened Inerval © Top of
Monitor Well No. of Ground | Top of 8-n Depth of Steel Casing Casing Casing of 4.5 PVC @ Pump®@
Northing Eastng Surface at | Stes| 3}3??6622 Boring Secreen & From Too | Gravel | Setling
Wal Casing From; To Front To: From: To: Casing ’ ’ Pack
BMNV-15 i BB0,254.,78 531,838.84 4G93.0 4884,38 386 +1.2 28 +1.4 328 385 335 385 330 390
ww1a @ 660,248.00 831,878 00 48932 4684,73 402 +32 Xt (3.2 183 +1.8 338 400 381 401 350 3496
MWL 18 B, 188,00 532,066 00 46817 4893.23 4014 +3.2 27 .2 188 +1.§ 335 400.5 380.5 4008 348 393
MW-20 680,680.00 532,084.00 48958 468874 403 +2 28 w2 185 © gz s @ 402 362 402 350 395

a. Location of MW-15 surveyed by Bush 8 Cudgell;

daho Stale Plane Coordinates.
. Elevation of ground surface at time well was drilled,
. Datum is ground surface at well at ime well was drilled,
d. MW-15 was instailed during fall 1984 whareas MW-18, MW-19 and MW-20 were Installed during fal 1987,
e MW-18 was grouted across the interval from 89 to 80 fee! and redrilled.
f. Pea gravel was instalied in the annulus of MW.20 across the interval from 85 1o 120 feet below ground surface, and grouted above and below.

\g;Pea gravel was installed in the annulus of MW-20 across the interval from 206 1o 246 feet below ground surface, and grouted above and below.

coordinates of MW-18, MW-19 and MW-20 estimated by Dames & Moore from hand tape measurements, based upo

i




TABLE 4.4

RECOVERY WELL CONSTRUCTION
(All data in feet)

. Total
.4 | Elevation of
R Coordinates © Eiﬁvayosx e Top of 6" | Drilled © | 10" Steel Casing | 6" Steel Casing © Oif th“of Screened Interval © TQZ i
scovery Well Aquifer of Ground Stee] Depth of & ¢ Pump
No. Northing Easting Su&“\fi:;* at Surf{sce Boring From; To: Frony To: Siﬁi a From: To: iraa;: ! ;ﬁ;
Casing .
Casing
R3¢ #1 660,304.46  531,953.44 4693.7 4685.08 171 +1.5 27 +1.5 108 169 108 169 77 -
R4 #1 660,289.78 531,911.04 46938 4694 .89 170 +1.3 28 +1.3 105 165 105 165 26 161
RS #1 860,244.02 531,907 65 46927 468412 173 +1.5 27 +1.5 112 172 112 172 a3 168
R& #1 660,187 74 531,918.30 4892.8 469431 173 +1.5 26 +1.8 112 171 111 171 85 167
ryta #2 6560,331.95 531.840.75 4694.5 4695 46 272 +1.0 39 +1.0 241 21 241 21 {d) 241
Re® #2 660,341.93 531,995.08 4694.91 4596.92 271 +2.0 365 +2.0 238 264 238 269 {chy 260
Rg® #2 660,308.92  531,585.23 4692.67 4694.64 271 +2.0 285 +2.0 241 271 241 271 ) 257
R1oW #2 66027917 531,940.63 4693.64 4695.60 270 +2.0 28 +2.0 240 270 240 270 (< 258
Rt #1 660,260.38 531.867.64 4693.43 4695.54 170 +2.1 29.5 +2.4 108 168 108 169 103.5 180
R12 #1 660,264,115 531,950.35 4692 .41 4694.53 171 +2.1 278 +2.1 108.5 168.5 108.5 189.5 104 160

//
a.
b
¢
d
&
f
g

.

R-1 is listed in Aquifer #1 monitor well construction data table and R-2 is 1
. As surveyed by Thompson Engineering, based upon idaho State P
. Datum is ground surface at well at time boring was drifled.

. Telescoping well screen was installed in open hole at bottom of 6-inch casing.
. R-3 was drilled to 103 feet, grouted back to 74 feet, and redrilied.
Pump refusal at top of screen and cannot be lowered deeper,

. Pump lowered 5/05,

tane Coordinates.

isted in Aquiter #2 monitor well construction data table,

A ——————



TABLE 4.5

POINT OF COMPLIANCE WELL CONSTRUCTION
(All depths in feet below ground surface)

Total
. Apprax
Proposed Point Coordinates Eaion of  Erevation of | prited © | 12 steel Casing | 8" Steel Casing © | 33 ol Soreened inferva TP o1 pump
of Compliance | Aquifer round 1 yop of PYC Depth of -2 InG (feet) Depth
Well Na. Northing Easting Surface At Casing™ | Borin Erom To: From: To: PVC Gravel Setting
Wetl 9 9 rom: o rom @ |Screen & “From: Tor | Pack |
Casing ¥
A1® #1 660,215.26 631,835.85 4692.89 4684.46 172 - - +{0.5 27 170 110 170 105 1885
B-1® #1 860,191.87 531.884.29 4692 82 4694.76 168.5 - - +0.5 33 166.5 108.5 166.5 1015 1585
Cc-1 @ #1 560,220.10 531,937.89 4692 41 4684.36 172 - - +0.5 30 171 111 171 104 1585
D1 @ #1 660,192.67 531,985.88 469233 4694 35 171 - - +0.8 23 170 110 170 106 1588
Az #2 660,224.95 331,838.14 4692.93 4694.97 274 +0.8 2758 +2.0 220 2705 240.5 2705 235 2585
g2 @ #2 660,207.38 531,886.44 4692.72 4694.76 272 +.5 28.5 +2.0 158 268.5 238.5 2885 234 2388
C2® #2 860,198.53 531,940.14 4692 42 4694 42 271 +(3.8 27 +2.0 201 2885 239.5 269.5 228 2385
02 #2 660,182.34 531,596.84 4692.36 4694.32 2768 +05 23 +2.0 187 276 246 278 236 2385

/’

-

Construction data are given in Tables A-1 and A-2.

a. As surveyed by Fllsworth Engineering, Inc. See Attachment 1.
b. Ontop of PVC casing on notth side with cap rernoved - City of Idaho Falls datum,
¢ Datum is ground surface at well at time boring was drilad.

Note: Wells MW-4 and MW-14 have also been designated as Point of Compi

iance monitoring wells.

'\




TABLE 4.6

PUMP INSTALLATION AND WELL CAPACITY DATA

Approximate

Specific Capacities

Discharge Anticipated
M otor .
Well Pump |\ NG Ypeuarrnof Spe |Voltage F\)/?/\?;Z Pipe [P)urr:ﬁ Pumping | Low High
Number |Brand Name ' P to | (volts) Diameter P Rate Water | Water
Renewal P Type . Setting
(inches) (fest) (gpm) (gpm/ft)
MW-1 Berkeley B4AM-15 3/4 220 1 152 11t0 12 1100
MW-2 Permanently Abandoned
MW-3 Berkeley B4AM-15 3/4 220 1 150 12 290 610
MW-4 Berkeley B4AM-15 3/4 220 1 158 11to 12 22 1200
MW-5 Berkeley B4AM-15 3/4 220 1 144 11 220 550
MW-6 Berkeley B4AM-15 3/4 220 1 146 11to 13 90 330
MW-7 Permanently Abandoned
MW-8 Permanently Abandoned
MW-9 Berkeley 4CM15-5 5 460 o) 256 40 to 60 1 1
MW-10 | Berkeley B4AM-15 3/4 220 1 314 11t0 12 60 60
MW-11 | Berkeley B4AM-15 3/4 220 1 246 11 370
MW-12 | Berkeley B4AM-15 3/4 220 1 255 9 17 17
MW-13 | Grundfos 10S05-9 1/2 460 o) 153 5 2.3 4.4
MW-14 | Berkeley B4AM-15 3/4 220 1 257 11 3.0
MW-15 | Berkeley B4AM-15 3/4 220 1 390 12 >1200
MW-16 | Berkeley 10S07-12 1993 3/4 220 1 155
MW-17 | Berkeley |10MG10-07 3/4 220 1 255 14 0.4
MW-18 | Berkeley |10MG10-07 3/4 220 1 396 12 100
MW-19 | Berkeley |10MG10-07 3/4 220 1 393 12 110
MW-20 | Berkeley |10MG10-07 3/4 220 1 395 12 110
0S-1 Berkeley [ 10MG10-07 3/4 220 1 155 12 140
0S-2 |Permanently Abandoned
0S-3 Berkeley [ 10MG10-07 3/4 220 1 155 11 1100
0S-4 Berkeley [ 10MG10-07 3/4 220 1 155 11 370
0S-5 Berkeley [ 10MG10-07 3/4 220 1 155 12 1
R-1 (@) >1200
R-2 Berkeley 40S50-15 1996 5 460 12 11/2® 253 40 3
R-3 (@) 220 1 >180
R-4 Grundfos SP4-14 1 460 o) 161 25to 27 6
R-5 Grundfos 10S05-9 1998 11/2 460 12-4 1 1/4® 168 9to 10 0.6
R-6 Grundfos SP4-10 1 460 o) 167 19to0 22 4
R-7 Berkeley 40S50-10 1996 5 460 12 20) 241 40 3.5
R-8 Berkeley 4CL17-3 1996 3 460 10-3 2 260 15to0 25 0.8
R-9 Berkeley 4CL17-3 1996 5 460 12 2 257 15 to 30 10.7
R-10 Berkeley 4LL-17 1996 3 460 12 2 256 15 to 40 12
R-11 Grundfos 10S05-9 1/2 460 12-3 11/4 160 410 10 1.1
R-12 Grundfos 5S03-9 2000 11/2 460 12-3 11/4 160 2t05 0.4
A-1 Grundfos 10S05-9 2000 11/2 460 12-3 1 1/4© 159 3to4 0.8
B-1 Grundfos 10S05-9 1998 2 230 12 1 1/4© 159 3to5 1
C-1 Grundfos 16S10-10 1999 11/2 460 12-3 1 1/4© 159 5to 15 6.5
D-1 Grundfos 5S03-9 1/2 230 1 1/4© 159 1 0.1
A-2(d) Grundfos 40S50-12 1996 5 460 12-3 20 259 5to 15 0.5
B-2 Berkeley | 10MG10-07 3/4 230 20 239 10 36
C-2 Berkeley | 10MG10-07 3/4 230 20 239 10 21.1
D-2 Berkeley | 10MG10-07 3/4 230 20 239 5 0.2

a. No pump presently installed.
b. Steel Discharge pipe; others are PVC unless noted.
c. 304 stainless steel discharge pipe.

d. A-2 - installed higher hp pumps 5/96




TABLE 4.7

EVALUATION PROCEDURES WHEN THERE IS NO YIELD FROM WELL SYSTEM

Possible Causes

Diagnostic Symptoms

Corrective Action

Low pressure mercury switch shutting off power to
well pumps.

Check pump panel in treatment building. If low
pressure, check to see whether there is open valve in
building or break in discharge line.

Correct condition causing low pressure.

Circuit breaker in pump panel trips off.

Check panel.

Determine reason for excess power demand such as
seized or burned out pump, blocked discharge line,
or electrical short.

Discharge line between wellhead and treatment plant [Water will discharge from sampling port at wellhead |Fix line.

is plugged or frozen. but not at floor level inside the treatment plant. Will
probably trip breaker in building.

Discharge line above ground is broken. Water runs out of containment piping inside Fix line.
treatment plant or runs into well housing.

Discharge piping inside well is broken. Water can be heard cascading inside well. No Fix line.
drawdown in well when pump system is operating.

Discharge line in well is plugged. When pump is turned off, water will not drain down |Fix line.
through discharge pipe from surface.

Electrical wire short. Circuit breaker in building trips. Check wiring with |Repair wiring.

continuity meter.

Pump motor is burned out.

Amp meter indicates excessive current draw. Will
probably trip breaker in building.

Pull pump assembly, check and repair or replace.

Well pump is broken.

Excessive current draw.

Pull pump assembly, check and repair or replace.

Pump intake is plugged.

Pump and motor appear to operate but there is no
yield. Pump intake is visually observed to be

plugged.

Pull pump assembly, check and clean intake screen
or replace.




TABLE 4.8

EVALUATION PROCEDURES WHEN THERE IS SIGNIFICANTLY REDUCED YIELD FROM THE WELL SYSTEM

Possible Causes

Diagnostic Symptoms

Corrective Action

Well screen is encrusted or bio-fouled.

Pump is performing up to specifications of pump
curve. Well specific capacity decreased from historic
levels. Aquifer background water levels are within
normal range.

Pull pump assembly. Check to determine if sediment
has filled screened zone in well. Redevelop well
using physical and chemical treatment techniques. If
problem persists, video log the well to determine if
other problems are evident.

Aquifer conditions are reducing possible flow to well

Low background water levels due to season, long-
term trends or drawdown due to nearby pumping
wells.

Curtail pumping in less important wells.

Well pump is worn.

Excessive current draw. Low yield but specific
capacity is normal.

Pull pump assembly, check and repair or replace.

Newly rewired pump does not produce rated
discharge.

Pump motor pulls excessive amperage. Well specific
capacity is normal.

Electric wires are reversed. Rewire.

Pump intake is partially plugged.

Well yield has decreased but specific capacity of well
is normal. Pump intake is visually observed to be

plugged.

Pull pump assembly, check and clean intake screen
or replace.

Pump motor is burned out.

Amp meter indicates excessive current draw. Will
probably trip breaker in building.

Pull pump assembly, check and repair or replace.

Well pump is broken.

Excessive current draw.

Pull pump assembly, check and repair or replace.

Pump intake is plugged.

Pump and motor appear to operate but there is no
yield. Pump intake is visually observed to be

plugged.

Pull pump assembly, check and clean intake screen
or replace.




Monitor Well No.

Sample No.

FORM 4.1

SAMPLE LABEL

Date

Time:

Collector Name:

Preservative:
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FORM 4.3

SPECIFIC CAPACITY TEST FORM

SPECIFIC CAPACITY TEST FORM

\Well No. Location
Date Static Time of Test
Operator(s) Static Water Level (ft)

Time

Depth to Water (ft)

Drawdown (DTW-SWL)

Pumping Rate (gpm)

Final or Average Pumping Rate (Q) gpm
Final Average Drawdown (d) ft]
Specific Capacity (Q/d) gpm/ft
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