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MEMORANDUM
TO:

Dave Cobrain, Manager, Permits Management Program

THROUGH: William Moats, Albuquerque Group Manager, Permits Management Program
FROM:

Sid Brandwein, Albuquerque Permits Management Program, Environmental
Specialist

SUBJECT:

REVIEW OF KAFB'S DRAFT AQUIFER TEST WORK PLAN,
SEPTEMBER, 2012

DATE:

September 10, 2013

This memorandum is in response to the submittal of the draft document entitled Aquifer, Testing
Work Plan, Bulk Fuels Facility Spill, Solid Waste Management Unit SS-106 and SS-111, dated
September 2013, hereinafter referred to as the Work Plan. In general, the Work Plan is poorly
written and lacking in clarity. For instance, there are duplicate paragraphs, typographical
mistakes, missing appendices, etc. For example, the Executive Summary refers to the Work Plan
as a "letter" in the first sentence and states that samples of "carbon" will be collected during the
aquifer test. Section 2, Aquifer Testing, states that drawdown will be used to determine storage
coefficient, instead of specific yield which is the correct term that applies to unconfined aquifers
such as is present at the BFFS. Aside from editorial issues and missing content, the Work Plan is
significantly deficient as outlined below. The deficiencies identified herein are so serious that
the Work Plan, as currently written, should be rejected by the NMED.
The step-drawdown test is appropriate for evaluating pump efficiency and for determining a
plausible pumping rate for the constant rate test. The EPA guidance document "Suggested
Operating Procedures for Aquifer Pumping Tests" (EP A/540/S-93/503, February 1993), states
that "A simple "pump" (specific capacity) test involves the pumping of a single well with no
associated observation wells. The purpose of a pump test is to obtain information on well yield,
observed drawdown, pump efficiency, and calculated specific capacity." The EPA guidance
further states "It should be emphasized that an estimate of aquifer transmissivity obtained in this
manner will not be as accurate as that obtained using an aquifer test including observation
wells."
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The constant rate test, which is to be conducted with observation wells, is the best test for
determining aquifer characteristics and will provide, if properly executed, the most accurate
estimates of aquifer characteristics. It is the test that should be considered as the "aquifer test".
Below are comments on the Work Plan. It should be noted that review of the Work Plan was
conducted quickly without consulting with the AQS engineer on contract, who previously
reviewed the proposed aquifer test plan found in the LNAPL Containment Work Plan.

1. On page 3-6, concerning the constant rate test, the Work Plan states "If no drawdown is

observed in any of the observation wells, then only the data from the pumping test will be
used." This is not acceptable if the purpose of the test is to acquire the most accurate
information on aquifer characteristics for the BFFS project. As NMED previously stated
in Comment #22 of its letter of March 31, 2011, "if appreciable drawdown is not
observed for at least one observation well for a given pumping test, and taking other
actions fail to produce appreciable drawdown, at least one observation well closer to the
pumping well must be installed, and the pumping test for the well repeated. The location
of new observation wells must be approved by NMED prior to their installation."
Furthermore, the Permittee was also required to discuss what would constitute
appreciable drawdown for NMED's consideration, and was informed that "adequate
capture of the plume must be demonstrated with empirical data derived from water-level
measurements showing the presence of a groundwater divide ... ". The Work Plan states in
the Executive Summary that the aquifer test will be conducted "to fully evaluate
conditions in the aquifer". If no drawdown is observed then capture radius and aquifer
characteristics such as transmissivity and specific yield cannot be fully evaluated or
evaluated using the best method, and if only one observation well has drawdown,
anisotropy cannot be evaluated.
2. The Work Plan calls for two GAC units for treating contaminated groundwater before
discharging the water into the ABCWUA system. In the meeting of September 4, 2013,
between the NMED, KAFB, SHAW/CBI, and others, three and four GAC units were
discussed. There is also no description of the GAC units (size, capacity, etc.) in the Work
Plan. Instead, the Work Plan proposes that the design of the treatment system will be
completed later after a groundwater sample is retrieved from well KAFB-106157, which
will not happen until well development is completed. Without a full design, HWB staff
cannot assess whether the treatment system is likely to work well enough to meet
treatment goals (the treatment goals are not adequately developed in the Work Plan, see
below).
3. In the case of treatment goals, the Work Plan does not cite NM Water Quality Control
Commission standards, only EPA MCLs. It also does not address waste management
requirements under 20.4.1 NMAC should the pumped groundwater contain hazardous
waste.
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4. The Work Plan fails to address adequately procedures for deciding if the discharge water
(prior to treatment) contains a hazardous waste (and underlying hazardous constituents),
nor does the Work Plan describe adequate actions to take to meet treatment goals (and
regulations) if the discharge water contains hazardous waste
5. The Work Plan does not describe how the data from both the step-drawdown and
constant rate tests will be evaluated to determine pump efficiency and aquifer
characteristics.
6. The Work Plan does not describe how the results of the tests will be reported.
7. Appendix A, which is supposed to contain a schedule to complete the step-drawdown and
the constant rate test, a critical component of the Work Plan, is missing and could not be
reviewed.
8. The sampling (and analysis) procedures described in Section 4 are unclear, lack detail,
and appear to be inadequate for the purpose of waste management and protection of
human health and the environment. There is little or no mentioning of the sample
collection procedures, shipment and handling, chain of custody, analytical methods, and
field and laboratory quality control methods to be employed, and the reporting of data.
9. The Work Plan does not mention that an emergency permit will need to be required from
the NMED to treat the groundwater should it contain a hazardous waste.
10. The Work Plan contains no information on what security measures will be taken to
ensure that the public does not become exposed to contaminated groundwater.
11. The Work Plan does not state where the treatment system will be located.
12. The Work Plan does not discuss how groundwater will be stored before discharge to the
ABCWUA system.
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NOTICE
This report was prepared for the U.S. Army Corps of Engineers by Shaw Environmental & Infrastructure,
Inc. for the purpose of aiding in the implementation of a final remedial action plan under the U.S. Air
Force Environmental Restoration Program (ERP). As the report relates to actual or possible releases of
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
This letter is being submitted as a Work Plan for aquifer testing of groundwater extraction well KAFB106157, prepared by Shaw Environmental and Infrastructure, Inc. (Shaw), a CB&I company, for the U.S.
Anny Corps of Engineers (USA CE) under contract W9 l 2DY-l0-D-0014, Delivery Order 0002. This
work plan describes the following activities:

•

A step-drawdown test will be conducted on well KAFB- 106157 in order to determine the flow
rate to use for the aquifer test.

•

A constant discharge aquifer test will be conducted using well KAFB-106157 as the pumping
well to Mly-evaluate conditions in the aquifer beneath and downgradient from the Bulk Fuels
Facility (BFF) Spill site.

•

Discharge water from the aquifer test will be treated before it is diverted into the Albuquerque
Bernalillo County Water Utility Authority (ABCWUA) re-use system.

•

Samples of the discharge water and carbon will be taken during the aquifer test.

******************************************************

*****Marked coments are issues to be discussed with Division Director Tom Blaine*****

**********************************************************************
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SECTION I

1.
1.1

INTRODUCTION

Scope of Activities

In order for interim measures and a final remedy for the BFF Spill to be fully evaluated, conditions in the
aquifer beneath and downgradient from the BFF Spill site must be assessed. The existing extraction well
KAFB-106157 will be used as a pumping well to conduct an aquifer test to further characterize aquifer
conditions, to further evaluate contaminant fate and transport, and evaluate potential corrective measures.
The extraction well was installed downgradient of the historical non-aqueous phase liquid (NAPL) plume
that is collocated with the portion of the dissolved-phase groundwater plume that contains the highest
concentrations of volatile organic compounds (VOCs) including benzene, toluene, ethyl benzene, total
xylenes (BTEX), ethylene dibromide (EDB) and other fuels-related organic compounds. Currently, the
NAPL plume is mostly submerged. In nearby groundwater monitoring wells, only EDB has a
concentration exceeding regulatory limits.

Aquifer testing will be conducted in accordance with industry standard practices, the United States
Environmental Protection Agency's (EPA) Suggested Operating Procedures for Aquifer Pumping Tests
(EPA, 1993), and with the Kirtland AFB Resource Conservation and Recovery Act (RCRA) Permit
(NMED, 2010).

The schedule for completing this work can be found in Appendix A.

2.

AQUIFER TESTING

Prior to conducting aquifer testing, groundwater extraction well KAFB-106157 will be adequately
developed to ensure that the aquifer test accurately characterizes groundwater conditions in the vicinity of
the well (USACE, 2013).
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SECTION I

Aquifer testing at KAFB-106157 will consist of two phases. In the first phase, a step-drawdown test will
be conducted to determine the pumping rate for the long-term aquifer test. In the second phase, a constant
rate aquifer test will be conducted to fully evaluate conditions in the aquifer beneath and downgradient
from the BFF Spill site. Prior to the step-drawdown test, recording transducers will be installed in
selected observation wells (Table 2-1).

All pumping test-produced water will be routed through a temporary granular activated carbon (GAC)
water treatment system for organics removal prior to discharge in the ABCWUA water re-use system.
Based on the anticipated pumping test flow rates and duration, a maximum of approximately 1.5 million
gallons of pumping-test water will be treated and discharged. Prior to routing water into the ABCWUA
re-use system, the discharged water will be treated so that all contaminants of concern (COCs) are below
the lower of the the United States Environmental Protection Agency (~

EPA) maximum contaminant

levels (MCLs), New Mexico Water Quality Control Commission (WQCC) groundwater cleanup
standards, or the U.S. EPA Region 6 regional screening levels (RSLs) for COCs without an MCL
determined. The ABCWUA is amending their current discharge permit with the Ground Water Quality
Bureau (GWQB) to document this additional source, and discharge will meet the criteria of that approved
permit.

A pumping test involves pumping water from a well at either a constant or variable discharge rate while
monitoring the water-level changes (drawdown) in the pumped well and observation wells. The
drawdown measured in response to the pumping is used to determine the transmissivity and storage
coefficient of the aquifer. Water-level recovery will also be monitored after the pumping is discontinued.

The general steps for the pumping tests are as follows:
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I.

Inspect the equipment to be used to ensure that it is in good working order.

2.

Calibrate and/or test all measuring and testing equipment before use.

3.

Decontaminate all downhole equipment.

4.

Visually inspect the wellheads for damage or obstructions that could hinder the water-level recorder
or pump insertion and removal.

5.

Physically measure the liquid levels in the pumping and observation wells with electric tape and
record them along with the data-date and time. Use 24-hour military time for all data collection. Use
separate data sheets for each well.

6.

Install the pump in the pumping well along with the pressure transducer and associated electrical or
air supply lines. The transducer will be attached just above the top of the pump and secured at
periodic intervals to the drop pipe or tubing as the assembly is lowered into the well. The transducer
will be attached to the pump column at a level that I) eliminated effects from the pump intake, 2) is
below the anticipated water level during maximum drawdown, and 3) does not exceed the maximum
transducer head limitations.

7.

The position of the pump intake inside the well will be at minimum a **either provide a depth or
describe how the pump intake depth will be determined** .few-feet above the bottom of the well
screen . Note the height of the water column from the static water level to the pump intake. During
testing, the drawdown will not be so great as to cause the pump to cavitate. Record all information
including the depth of the pump intake and pressure transducer.

8.

Install the transducers in the observation wells. The transducers will be installed at a position inside
each well that is below the anticipated water level during maximum drawdown, and that does not
exceed the maximum head limitation.

9.

Record the depths of the transducers below the water surface using the data logger.

.!.Q,_Set the recording frequencies in the data loggers for the pumping test. Generally, an increasing
logarithmic progression is used in the pumping well and nearby monitoring wells, and constant
intervals are used in wells further from the pumping well. *****What will the frequency of
measurement actually be?. Typically, the data should be logged every 15 seconds for the first 5
minutes, then every 30 seconds for the next 10 minutes follow by every minute forte next 15
minutes and so on*** .. Set all transducers for a simultaneous recording start time immediately .J!
minimum of twenty four hours before the pump will be started.
~I 1. Select the optimal pumping rate based on the results of the step-drawdown test described in
Section 2.1 below.
+hll,_Start the pump at the scheduled time and adjust the valve or flow regulator to maintain a constant
rate of discharge. Record the pump start time and flow rate at the start of the test and and every 15
minutes for the first hour after the start of pumping.
~ll,_Continue to monitor water levels during pumping with the pressure transducers/data loggers,
taking periodic *** define "periodic" manual water-level measurements in each of the wells with
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SECTION I

the electric tape. The water-level data will be evaluated during the test and, if necessary, the
recording frequencies of the data loggers will be adjusted.

-Hd±___ Observe and record the wellhead flow meter readings once per hour during the first 12 hours of
the test and throughout the remainder of the test on the same schedule as the manual water levels.
-l-4.12,_Near the end of the pumping period, re-set the data loggers to a simultaneous start for the
recovery test. Repeat the recording frequencies established for the constant discharge test beginning
at the start of recovery.
~..uL__Take a manual water-level measurement in each of the monitoring wells with the electric well
tape, and record the measurements and times.
¼.lL___Shut down the pump at the scheduled stopping time. Record the time that the pump was shut
down.
-l+.JJL_Continue to record the water-level recovery in the wells with the pressure transducers/data
loggers until the water levels have recovered to within 90 percent of the level expected from the pretest trends. Also, continue to take physical water-level measurements periodically during recover.
The recovery time will be approximately equal to the pumping time.
+&,.12.,_Once the recovery period is ended, take a physical water-level measurement in each observation
well. Record the measurements and times.

-W-:20. Additional depth-to-water measurements may be physically taken following complete well
recovery in order to monitor post-test trends in water levels.
~21. Review data in the field to help ensure the validity of the test. Once the pump test is satisfactorily
completed for the well, remove and decontaminate all downhole equipment and secure the
wellheads.
The above procedures may be modified based on field conditions and data observations.

2.1

Step-Drawdown Test

After KAFB-106157 has been developed and prior to conducting the constant discharge tes!, a stepdrawdown (variable rate) test will be performed to determine the flow rate of the long-term test. The
step-drawdown test will consist of three***-four*** steps; 50, 100, aft&-150 and 200 gallons per minute
(gpm); for two hours each. The steps will be conducted sequentially with no recovery period between
steps. These flow rates are based on slug tests conducted on wells in the vicinity of KAFB-106157 which
show hydraulic conductivities ranging from 40 to 120 ft/day. **slug tests tend to underestimate hydraulic
conductivity; therefore, a higher pumping rate should be added to the step test** The Copper-Jacob
/ ,,{ Formatted: Font: 9 pt
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straight line method for analyzing a single-well pumping test (Cooper and Jacob, 1946) can be used to
estimate the flow rate for the step-drawdown test. The following equation was used:

Q=

4rrKM(h 0
2.3

-

h)

Where:
Q = pumping rate (volume/time)
rr = the mathematical value for pi, 3.14
K = hydraulic conductivity (length/time)
b = aquifer thickness (length)
t:.(h0 - h) = the drawdown per log cycle of time

In order to determine a starting point for the step-drawdown test, the following assumptions were made:

I. K = I 00 feet/day, which falls into the range of hydraulic conductivities determined during slug
testing in the area.
b = 20 feet. This is a very conservative number for aquifer thickness. During analysis of slug
tests, the length of saturated filter pack was used as the value for b, since the wells are only
partially penetrating into the aquifer.
3. t:.(h 0 - h) = 12 feet. Using a conservative maximum drawdown of 50 ft over 72 hours of
pumping, the drawdown per log cycle of time would be 12 feet. There is approximately I 00 feet
of water in KAFB-106157, so a maximum drawdown of80 feet would also be acceptable ** see
pump intake depth comment in Section 2 [tern 7***.
2.

Using these conservative assumptions, the pumping rate was calculated as 91 gpm. The step-drawdown
test will begin at an even more conservative pumping rate of 50 gpm in order to ensure that the well will
be able to complete at least one two hour step. Since the thickness of the aquifer is greater than 20 feet
and drawdown in the well could be up to 80 feet without the water level falling below the pump or
pressure transducer, it is likely that the two hour steps of 100 and 150 gpm will also be completed.Water
level measurements will be obtained from the extraction well at the frequency described in Section 2,
[tern IO above.
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Following the step-drawdown test, the aquifer will be allowed to recover for at least 24 hours. A pressure
transducer will record drawdown during pumping and recovery following pumping in KAFB-106157.
Water level measurements will be obtained from the extraction well at the frequency described in Section
2, Item 15 above. The constant rate test, described in Section 2 above, will not begin until water levels
have recovered from the step-drawdown test. Data obtained during the step-drawdown test will be used
to determine the optimal pumping rate to be used for the constant rate test.

2.2

Constant Rate Test

Following recovery from the step-drawdown test, a 72-hour (3 days) to 168-hour (7 days) constant rate
pumping test will be performed using extraction well KAFB-106157 as the pumping well. Nearby
monitoring wells will be used as observation wells during the pumping test. Both manual and recording
transducer water-level will be obtained. Figure 2-1 illustrates the location of KAFB-106157 pumping and
monitoring wells that will be used as observation wells during the pumping test. Appendix B contains the
well completion diagrams for the pumping well and all monitoring wells, and Table 2-1 lists the
observation wells, including which ones will have a pressure transducer installed and which will only be
monitored by periodic manual measurements. In wells with a pressure transducer installed, periodic
manual measurements will be taken in case of transducer failure. Pressure transducers will be installed in
the monitoring wells nearest to the pumping well and wells used as background monitoring wells. The
constant rate test will be completaj after the rate of drawdown in the well has stabilized for at least 24
hours er-after the-a minimum pumping duration is-of 72 hours, whiehe¥er is laterand after drawdown is
observed in observation wells for at least 24 hours. ***Ifno influence is observed in observation wells
after ten days, the Permittee will contact NMED to discuss the data collected to date and any further
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Wells KAFB-106032, KAFB-106033 , and KAFB-106034 are outside the expected zone of influence and
will be used as background monitoring wells. Pressure transducers will be installed in each well to
determine the fluctuations in water level in the shallow, deep, and intermediate zones that are not
attributable to pumping at KAFB-106157.

Following pumping, the aquifer will be allowed to recover for at least the same length of time as the
duration of pumping. Pressure transducers in the pumping well and observation wells will record
drawdown during pumping and recovery following pumping. Both pumping and recovery data from
wells with an observable drawdown will be used to evaluate the pumping test. If Ro drnwdowR is
observed iR aRy of tile obser,•ittioR ,..,,ells, dieA oAIJ' tke data fforn the p1:1mpiAg test will be 1:1sed.

3.

DISCHARGE WATER TREATMENT SYSTEM

In order to treat the discharged water, it will be run through at least two carbon beds. The carbon

treatment system will be configured so that the primary bed(s) will be of sufficient size to absorb all
contaminants. The secondary carbon bed(s) will act as a back-up in case there is breakthrough of
contaminants from the primary bed(s).

The final treatment system design will be completed following receipt of analytical results from a
groundwater sample collected at KAFB-106157 following well development.

In order to treat the discharged water, it will be run through at least two carbon beds. The carbon

treatment system will be configured so that the primary bed(s) will be of sufficient size to absorb all
contaminants. The secondary carbon bed(s) will act as a back-up in case there is breakthrough of
contaminants from the primary bed(s).
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The final treatment system design will be completed following receipt of analytical results from a
groundwater sample collected at KAFB-106157 following well development.

*** Assuming stopping the test is to be avoided. what will be the contingency in the event of
breakthrough from the second carbon bed? Is once a day sampling acceptable to ABeWUA for
verification of discharge water quality?****.

4.

SAMPLING

When aquifer testing commences, a groundwater sample will be collected from the well and analyzed for
EDB, voes, semivolatile organic compounds (SVOC)s, total petroleum hydrocarbons (TPH as GRO and
DRO), metals, and general chemistry with a 24-hour tum-around time, as outlined in Section 3.1.1.2 of
the NMED accepted Quality Assurance Project Plan (August 2011). Groundwater samples will be
collected once per day during pumping.

Treated groundwater will be sampled daily and analyzed for EDB with a 24-hour tum around time. This
sample will be collected between the primary and secondary carbon beds. If EDB exceeds the discharger
criteria in this sample, water will not be discharged into the ABeWUA water reuse system until the
carbon in the lead adsorber is replaced. If the analysis of the groundwater sampled collected following
well development shows voes above regulatory limits, two samples of the treated groundwater will be
collected and analyzed for voes and +l!H-GRO and ORO with a 24-hour tum around time. These two
samples will be collected after the first 2 days of operation and at the end of groundwater treatment,

******* The proposed frequency of sampling for extraction water quality is limited for evaluating trends
in contaminant concentrations. which could be useful to assess contributions from the BTEX-free product
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plume vs. downgradient groundwater. There is no mention of field water quality testing (e.g., pH,
temperature, conductivity, ORP, dissolved oxygen, turbidity} or parameters related to hvdrocarbon
degradation {e.g.• dissolved iron, manganese, sulfate, nitrate}
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TA BL ES

Table 2-1. Pump Test Well Summary

Well

NMED Location

KAFB-106157
KAFB-10610

KAFB-106032

LNAPL Extraction
Previously
Existina
Previously
Existing
Previously
Existina
Previously
Existina
GWM-02-1

KAF B-106033

Horizontal
Distance from
KAFB-106157
lfeetl

Screen Interval
(feet basl

495-550
483-508

.

482-507

314

476-501

324

482-507

773

456-476

1444

GWM-02-2

477-492

1444

KAFB-106034

GWM-02-3

502-517

1444

KAFB-106038
KAFB-106039
KAFB-106040
KAFB-106067
KAFB-106068
KAFB-106073

GWM-04-1
GWM-04-2
GWM-4
GWM-14-1
GWM-14-2
GWM-16-1

478-508
508-523
531-546
485-505
580-595
500-514

715
715
715
460
460
435

KAFB-106074

GWM-16-2

570-584

435

KAFB-106075

GWM-16-3

480-500

435

KAFB-106082

GWM-19-1

472-492

185

KAFB-106083

GWM-19-2

495-510

185

KAFB-106084

GWM-19

566-581

185

KAFB-106095
KAFB-106096

GWM-23-2
GWM-23-3

503-519
576-591

692
692

KAFB-10617
KAFB-10618
KAFB-10620

439

Pumpina Test Use

Pumoina well (transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well (manual)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
Observation Well
Observation Well
Observation Well
Observation Well
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
(transducer)
Observation Well
Observation Well

(manual)
(manual)
(manual)
(manual\
(manual)

(manual)
(manual)

bgs = below ground surface
LNAPL = light non-aqueous phase liquid
NMED = New Mexico Environment Department
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APPENDIX B
WELL COMPLETION DIAGRAMS
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