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MAR | 9 2015

DEPARTMENT OF THE AIR FORCE J
HEADQUARTERS 377TH AIR BASE WING (AFMC) ’

T Disliict T

Colonel Tom D. Miller

377 ABW/CC

2000 Wyoming Blvd SE
Kirtland AFB, NM 87117-5000

Mr. John Kieling, Chief

Hazardous Waste Bureau (HWB)

New Mexico Environment Department (NMED)
2905 Rodeo Park Road

Santa Fe, New Mexico 87505

Dear Mr. Kieling

Kirtland Air Force Base (AFB) is pleased to submit Groundwater Extraction Pilot
Implementation and Additional Plume Characterization Letter Work Plan, Addendum #3 for the Bulk
Fuels Facility Spill, Solid Waste Management Units ST-106 and SS-111, for your review.

The attached Addendum #3 outlines groundwater analytical results and geotechnical data derived
from deep probe well KAFB-106212. The results are used to help define vertical dissolved-phase
ethylene di-bromide (EDB) plume extent and will also be utilized to design an extraction well and
five deep groundwater monitoring wells. The probe well data, along with the five deep monitoring
wells will aid in additional vertical and lateral EDB plume characterization. The installation of the
extraction well will aid in implementation of the groundwater extraction pilot test.

Please contact Mr. L. Wayne Bitner at (505) 853-3484 or ludie.bitner@us.af.mil or Mrs, Victoria
R. Branson at 505-846-6362 or victoria.branson@us.af.mil if you have any questions.

Sincerely

205

TOM D. MILLER, Colonel, USAF
Commander

cc:
NMED (Roberts) w/ attach

NMED-HWB (Cobrain, McDonald) w/attch
NMED (McQuillan, Longmire) w/attch
NMED-PSTB (Reuter) w/attch
NMED-OGC (Kendall) w/attch

EPA Region 6 (King) w/attch




















































































































































































































































































































































































































































































































































































































































APPENDIX D

APPENDIX D

Example Field Forms

Kirtland AFB BFF March 2015
Groundwater Extraction Pilot Implementation and KAFB-015-0012
Additional Plume Characterization Letter Work Plan Addendum #3
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Groundwater Extraction Well Development

Page of
Project Name: Well No.:
Location: Date Installed:
Personnel: Casing Diameter (I.D.):
Start Date: Total Depth (ft. BGS):

End Date:
Method of Development:
I:l Surging D Bailing D Pumping D Jetting
I:l Original Development D Redevelopment D Other

Depth to Water Before Developing Well (ft. BGS):
Screened Interval (ft. BGS):
Weather:

Equipment Numbers: pH: Conductivity:
Turbidity:

Equipment Decontaminated Prior to Development? I:l Yes I:l No
Describe:

Collected Sample of Water Added to Well? D Yes D No
Describe:

Comments:

Summary of development procedure, including key decision-points, calculations, and observations
(described in detail in the following pages):




Groundwater Extraction Well Development

Page

of

Bailing

Date Time Total Imhoff Cone Comments
Volume Measurement
Bailed (mL sediment
(gallons) per L water)




Groundwater Extraction Well Development

Page

of

Surging

Interval (ft bgs)

Date

Start Time

End Time

Comments




Groundwater Extraction Well Development

(ft BGS)

Page of
Pumping
Date Time | Rate | Depth Volume Temp | pH | EC Turbidity | Specific | Comments
(gpm) | to Removed | (°C) (mS/cm) | (NTU) Capacity
Water (gallons) (gpm/ft)




Groundwater Extraction Well Development

Page

of

Jetting

Date

Time

Depth
(ft bgs)

Jetting
Rate (gpm)

Pumping
Rate (gpm)

Imhoff Cone
Measurement
(mL sediment
per L water)

Comments
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APPENDIX E

Preliminary Modeling

Kirtland AFB BFF March 2015
Groundwater Extraction Pilot Implementation and KAFB-015-0012
Additional Plume Characterization Letter Work Plan Addendum #3



Table E-1. EPA/CBI Model Layer Specifications

Max
Top Bottom Thickness
Model Layers | Elevation Elevation (ft) Main Purpose
1 5000 4978-4854 146 Contains water table
2 4978-4854 | 4854-4827 27-124 Water table; 450 fine grained unit; EDB
source and EDB plume shallow
3 4854-4827 | 4827-4762 27-65 EDB plume shallow and intermediate
4 4827-4762 | 4762-4742 20-65 EDB plume intermediate and deep
5 4762-4742 | 4742-4725 17-20 EDB plume deep
6 4742-4725 | 4725-4494 17-231 Production well screens
7 4725-4494 | 4494-4304 190-231 A2 Zone; production well screens
8 4494-4304 | 4304-4229 75-190 Production well screens
9 4304-4229 | 4229-4001 75—228 Al Zone; production well screens
10 4229-4001 3800 201-429 Production well screens
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Analytical Element Method

Superposition of analytical solutions (‘elements’) that represent components of
the flow system

* Pumping wells, regional gradient, boundaries, etc.

Use TimM%, an open-source steady flow code from Delft University

Inputs:
* Total extraction rate

* Regional groundwater flow rate, g, based on K, and hydraulic gradient
Regional flow direction: N47.5E° £ 5°

Extraction well location, rate, screen interval

Monitor well locations, screen intervals

Layering and hydraulic conductivity of sand and clay units

Results:
e Steady-state drawdown at extraction well and nearby monitoring wells



Model Parameters

* Layering defined by AECOM cross-section: sand or clay

* Hydraulic conductivity (4 combinations)
* K.,.q =100 or 150 ft/day
K. =0.10r1.0ft/day

* Pumping rate

* 100 or 150 gpm

clay

* Total of 8 parameter combinations
e 18 layers

e Alternating sand and clay within extraction well-screen interval (80 ft, 12 layers)
e Sand below extraction well (270 ft, 6 layers)
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Summary of Drawdown Results

Drawdown (feet)

Easting | Northing |Depth to TOS | Depth to BOS
Well ID Ks 100 Kc1 Ks 100 KcO.1 Ks 150 Kc1 Ks 150 KcO0.1
(feet) (feet) | (feetbtoc) | (feetbtoc)
150gpm 200gpm | 150gpm 200gpm | 150gpm 200gpm | 150 gpm 200 gpm
KAFB-106228 | 1543617| 1476456 435 530 4.3 5.8 4.5 6.0 2.9 3.9 3.0 4.0
KAFB-106035 | 1543636| 1476441 452 482 2.3 3.0 2.5 34 1.5 2.0 1.7 2.3
KAFB-106036 | 1543660| 1476441 481.8 496.8 1.8 2.4 2.1 2.8 1.2 1.7 1.4 1.9
KAFB-106037 | 1543686| 1476441 507 522 1.3 1.8 1.5 1.9 0.9 1.2 1.0 1.3
KAFB-106055 | 1543757| 1477302 465.8 485.8 0.4 0.5 0.5 0.6 0.2 0.3 0.3 0.4
KAFB-106057 | 1543786| 1477301 484.9 499.9 0.4 0.5 0.4 0.6 0.2 0.3 0.3 0.4
KAFB-106058 | 1543818| 1477292 511.8 56.8 0.4 0.5 0.4 0.5 0.2 0.3 0.3 0.3
KAFB-106088 | 1543229| 1475764 460 480 0.4 0.5 0.5 0.7 0.3 0.3 0.4 0.5
KAFB-106089 | 1543222| 1475796 481.5 496.5 0.4 0.5 0.5 0.6 0.3 0.3 0.4 0.5
KAFB-106090 | 1543216| 1475824 555 570 0.4 0.5 0.4 0.5 0.2 0.3 0.2 0.3
KAFB-106091 | 1543011| 1476816 454 474 0.4 0.5 0.5 0.7 0.3 0.4 0.4 0.5
KAFB-106092 | 1543042| 1476798 474 489 0.4 0.6 0.5 0.7 0.3 0.4 0.4 0.5
KAFB-106093 | 1543042| 1476828 544 559 0.4 0.5 0.4 0.5 0.3 0.3 0.2 0.3
KAFB-10622 1543365| 1476499 462 487 0.8 1.1 1.1 1.4 0.5 0.7 0.8 1.0




Results Summary

* For the pumping rates and hydraulic conductivity values
examined
* Drawdown at KAFB-106228 will be moderate: 2.9 to 6 ft

 Drawdown at nearest well cluster (KAFB-106035, 36, & 37) will be
small: 0.9 to 3 ft

 Drawdown at next nearest well (KAFB-10622) will be small: 0.5 to
1.1 ft

* Drawdown at other well clusters is very small: 0.2 to 0.7 ft
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