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PREFACE

PREFACE

This Soil-Vapor Extraction System Expansion Work Plan Part I: Candidate Well Identification and Pilot
Testing has been prepared by Shaw Environmental & Infrastructure, Inc. (Shaw), a CB&I company, for
the U.S. Army Corps of Engineers (USACE), under Contract W912DY-10-D-0014, Delivery Order 0002.
It pertains to the Kirtland Air Force Base Bulk Fuels Facility Spill, Solid Waste Management Units
ST-106 and SS-111, located in Albuquerque, New Mexico. This report was prepared in accordance with
all applicable federal, state, and local laws and regulations, including the New Mexico Hazardous Waste
Act, New Mexico Statutes Annotated 1978, New Mexico Hazardous Waste Management Regulations,
Resource Conservation and Recovery Act, and regulatory correspondence between the New Mexico
Environment Department Hazardous Waste Bureau and the U.S. Air Force, dated April 2, June 4,

August 6, and December 10, 2010.

This work will be performed under the authority of USACE Contract No. W912DY-10-D-0014,
Delivery Order 0002. Mr. Walter Migdal is the USACE Albuquerque District Project Manager;

Mr. Wayne Bitner, Jr. is the Kirtland Air Force Base Restoration Section Chief; and Mr. Thomas Cooper
is the Shaw Project Manager. This report was prepared by Diane Agnew.

U

TheMmas Cooper, PG, PMP

Shaw Environmental & Infrastructure, Inc.
(A CB&I Company)

Project Manager
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

Shaw Environmental & Infrastructure, Inc. (Shaw), a CB&I company, prepared this work plan detailing
requirements for pilot testing of candidate wells to collect the required data to design the expansion of the
Soil-Vapor Extraction (SVE) System at Solid Waste Management Units ST-106 and SS-111, Bulk Fuels
Facility Spill site, Kirtland Air Force Base, New Mexico. Two groups of wells will be evaluated during
pilot testing. Thirteen wells outside of the zone of influence of the existing SVE wells will be evaluated to
determine if they are suitable for expansion of the SVE zone of influence when additional SVE equipment
is installed at the BFF Site. The pilot test data will be evaluated to determine if these thirteen wells should
be immediately tied in to the existing system or considered for inclusion in the design for additional SVE
capacity. The second set of wells tested will include the two existing SVE wells (KAFB-106160 and
KAFB-106161) and the three Pneulog® wells within the zone of influence of the existing SVE system.
Pilot test data from these five wells will be evaluated to optimize the removal of benzene and ethylene

dibromide (EDB) in soil-vapor within the zone of influence of the existing SVE system.

Additionally this work plan outlines requirements for both one-hour quick tests, and longer duration tests.
For the majority of the wells, testing will be conducted using a mobile pilot testing unit;
however, two Pneulog® wells KAFB-106149 and KAFB-106154 will be connected directly to the
existing SVE pipeline. Although not candidates for pilot testing, SVE wells SVEW-01, SVEW-02,
SVEW-03, SVEW-04, SVEW-05, SVEW-06, SVEW-07, SVEW-08, and SVEW-09 will also be

connected directly to the existing SVE pipeline.

Kirtland AFB BFF October 2013
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SECTION 1

1. INTRODUCTION

The Bulk Fuels Facility (BFF) Spill site is located within the western portion of Kirtland Air Force Base
(KAFB), New Mexico and is comprised of two Solid Waste Management Units, designated as ST-106
and SS-111. The component of the BFF Spill project related to investigation and remediation of the
vadose zone near the Former Fuel Off-Loading Rack is designated as ST-106. The phase-separated,

hydrocarbon-impacted groundwater component of the project is designated as SS-111.

This work plan outlines Part | of the planned expansion to the existing soil-vapor extraction (SVE) system
in place as an interim measure at Solid Waste Management Units ST-106 and SS-111, BFF Spill site,
Kirtland AFB, New Mexico (U.S. Environmental Protection Agency [EPA] Identification Number
NM9570024423/ HWB-KAFB-10-004). This initial Part | work plan outlines pilot testing of thirteen

identified candidate wells to determine the optimal conditions for adding them to the system.

1.1 Current SVE System Overview

A full description of the existing SVE system, including an operations and maintenance manual, can be
found in the Phase Il Remediation Interim Measures Plan (USACE, 2013). The SVE system includes two
SVE wells (KAFB-106160 and KAFB-106161), an aboveground piping manifold that transports the
vapors to a blower skid, and a catalytic oxidation unit to destroy the hydrocarbon vapors in the extracted
well gas. The SVE system is designed to extract up to 1,600 standard cubic feet (ft) per minute (SCFM)
of air, containing up to 3,450 parts per million by volume (ppmv) total hydrocarbons (THC) from the two
SVE wells (KAFB-106160 and KAFB-106161), which results in removal of over 2,200 pounds of
hydrocarbons per day. In addition to the 1,600 SCFM of well gas and dilution air from the well field, the
unit also draws in another 900 SCFM of dilution air at the inlet of the catalytic oxidizer (CATOX), for a

total of up to 2,500 SCFM of air flow through the unit.

Kirtland AFB BFF October 2013
SVE Expansion WP Part | 1-1 KAFB-0013-0011c



SECTION 1

The SVE blower skid includes a knock-out pot for removing and collecting entrained non-agqueous phase
liquid, condensate, and a positive displacement blower fitted with silencers and inlet filters. The blower is
enclosed in noise-reduction housing and fitted with a variable frequency drive (VFD) that can be used to
adjust blower speed. The blower is designed to operate at a wide range of inlet vacuum and air flow rates.
The blower motor horsepower and VFD drive speed allow the blower to operate at start-up conditions
(approximately 1,600 SCFM and 40 inches of water vacuum) and later in the remediation when it may be

necessary to apply high vacuum to the wells (1,000 SCFM and 11 inches of mercury vacuum).

The CATOX is a natural gas-fired unit designed for 98 percent destruction of hydrocarbons. The catalyst
block is a Johnson Mathey volatile organic compound (VOC) oxidation catalyst, CONCAT #91447,
which is a platinum group metal catalyst. The CATOX includes an inlet system fan burner and burner

control systems, a catalyst bed, a heat-recovery exchanger, and an exhaust stack.

Construction of the new SVE treatment system was started in October 2012 and was completed on
January 21, 2013. SVE system startup and radius of influence testing were completed and full operation
started on March 15, 2013. Beginning on May 6, 2013, flow rate, vacuum pressure, and THC were
measured at the two SVE wells two to three times per week while the SVE system was running.
Beginning on April 2, 2013, flow rate, vacuum pressure, and THC were measured at the CATOX unit at
least four times per week while the SVE system was running. Figure 1-1 shows the flow rate and vacuum
pressure measurements at all locations, and Figure 1-2 shows the THC at all locations, along with

concentrations of oxygen (O,) and carbon dioxide (CO,).

1.2  Existing SVE Well Construction
The existing SVE system configuration operates on the two previously installed wells, KAFB-106160 and
KAFB-106161, as shown in Figure 1-3, which also illustrates all soil vapor wells used for quarterly soil

vapor monitoring sampling. Well Construction Diagrams for the two wells are presented in Appendix A.
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The well casing is 6-inch, stainless steel with stainless steel centralizers. The well screen is 6-inch,
0.050-slot wire-wrapped stainless steel set in a 50-ft section and a 40-ft section separated by 10 ft of
casing. From the bottom of the 40-ft section of the 6-inch, 0.050-slot screen, a 6-inch, 0.030-slot wire-
wrapped stainless steel screen is continued to 525 ft below ground surface (bgs). The bottom of the sump
is set at 530 ft bgs and is 5 ft in length. The soil vapor extraction well design was constructed for multi-
purpose applications and, as such, was screened across the water table to provide an option to adapt the

well for future groundwater extraction, if required.
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SECTION 2

2. CANDIDATE WELL IDENTIFICATION AND TESTING

2.1 Candidate Well Description

Two groups of wells will be evaluated during pilot testing. Thirteen wells outside of the zone of influence
of the existing SVE wells will be evaluated to determine if they are suitable for expansion of the SVE
system, when new SVE treatment equipment is installed. In addition, five additional wells will be

evaluated to optimize SVE within the zone of influence of the current system.

The initial thirteen wells will be pilot tested to determine if they should be immediately tied in to the
existing system, or considered for inclusion in the design for additional SVE capacity. One hour quick-
tests will be performed at these thirteen wells. Based on the results of the quick tests, at least two wells
will undergo long duration testing. The locations of these thirteen wells in relation to the zone of
influence of the current SVE system, and the benzene, toluene, ethylbenzene, and xylene (BTEX) vapor

plumes at 250, 350, and 450 ft bgs respectively, are illustrated in Figures 2-1, 2-2, and 2-3.

The second set of wells tested will include the two existing SVE wells (KAFB-106160 and
KAFB-106161) and the three Pneulog® wells within the zone of influence of the existing SVE system.
Quick tests and long duration tests both will be performed at the three Pneulog® wells. Separate
optimization tests will be performed at KAFB-106160 and KAFB-106161. Pilot test data from these five
wells will be evaluated to optimize the removal of benzene and ethylene dibromide (EDB) in soil-vapor

within the zone of influence of the existing SVE system.

2.1.1 Selected Candidate Wells for Expansion of the SVE Zone of Influence
This work plan offers a final list of thirteen candidate wells for quick testing and further long duration
testing, which includes seven SVE monitoring wells (KAFB-10628, KAFB-106113, KAFB-106119,

KAFB-106129, KAFB-106130, KAFB-106131, and KAFB-106142) a single SVE well (SVEW-11),

Kirtland AFB BFF October 2013
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and five Pneulog® wells (KAFB-106148, KAFB-106152, KAFB-106153, KAFB-106155, and
KAFB-106156), as shown in Figure 1-1. The locations of these wells in relation to the zone of influence
of KAFB-106160 and KAFB-106161, and BTEX vapor plume at 250, 350, and 450 ft bgs respectively,
are shown in Figures 2-1 through 2-3. Rationale for this revised list is explained in the following

paragraphs.

The SVE monitoring wells identified as pilot testing candidates include five monitoring well clusters:
KAFB-106113, KAFB-106119, KAFB-106129, KAFB-106130, and KAFB-106131. These well clusters
each consist of six separate wells at approximate depths of 450, 350, 250, 150, 50 and 25 ft bgs in a single
borehole. The 450 ft well is constructed using 3-inch, schedule 80 polyvinyl chloride (PVC) with a 10-ft,
0.050 slot screen. The remaining five wells in each borehole are constructed using %z-inch, schedule 80
PVC with a 10-ft, 0.050 slot screen (construction diagrams of all candidate wells can be found in
Appendix B). Only the 3-inch diameter wells will be used for pilot testing, as the wells constructed with

¥-inch diameter PVC are too small in diameter to provide adequate airflow for pilot testing.

Wells KAFB-106142 and KAFB-10628, located in Bullhead Memorial Park, will also be included in pilot
testing. These wells will be quick tested. The results of the quick tests will determine whether long
duration testing will be performed at these wells. Analysis of the soil-vapor data from these two wells
shows significant levels of benzene (19,000 micrograms per liter [ug/L] at 450 ft bgs at KAFB-10628,
and 18,000 pg/L at 450 ft bgs at KAFB-106142 during First Quarter Calendar Year [CY] 2013).
Additionally, groundwater samples collected near these wells demonstrate elevated EDB concentrations
at a maximum of 71 pg/L at KAFB-10628-510 during First Quarter CY 2013. Pilot testing at
KAFB-106142 and KAFB-10628 will evaluate the efficacy of possible future passive soil venting

systems, or small dedicated SVE systems at these wells.
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Although SVE monitoring well KAFB-106111 was originally considered for pilot testing, it will not be
included in pilot test testing. KAFB-106111 is in close proximity to Pneulog® well KAFB-106156 which
will be a much better candidate for inclusion in the extraction system because it has a total of over 300 ft
of screen that is comprised of three wells with over 100 ft of screen, the lowest of which is located in the

most contaminated zone of 350-450 ft and.

The Pneulog® wells proposed for pilot testing include wells KAFB-106148, KAFB-106152,
KAFB-106153, KAFB-106155, and KAFB-106156. Each Pneulog® well consists of three nested wells
screened roughly between 25 to 195 ft, 200 ft to 350 ft, and 350 ft to 485 ft bgs (Appendix B). Prior to
pilot testing, the results of the Second Quarter 2013 soil-vapor sampling will be reviewed at each of the
selected Pneulog® locations. Based on this data, the screen interval with the highest benzene and total

VOC concentrations will be selected for pilot testing.

2.1.2 Selected Candidate Wells for Optimization of the Current Zone of Influence

In addition to performing pilot testing to expand the zone of influence (quick tests followed by long
duration tests in a few selected wells), pilot testing will also be performed to optimize the SVE design
within the zone of influence of current operations (quick tests, followed by long duration tests at three of
the five wells, and long duration tests at KAFB-106160 and KAFB-106161). In addition to the two
existing SVE wells, KAFB-106160 and KAFB-106161, three Pneulog® wells will be pilot tested for

optimization of benzene and EDB removal in the zone of influence of the existing SVE system.

Soil-vapor data from First Quarter CY 2013 show that KAFB-106160 has higher concentrations of both
benzene and EDB than KAFB-106161. First Quarter CY 2013 soil-vapor data show benzene
concentrations in the SVE wells have decreased in comparison to surrounding monitoring wells. This
indicates that the operation of the SVE system at wells KAFB-106160 and KAFB-106161 has resulted in

depletion of benzene from soil in the surrounding vadose zone. As contaminant concentrations shift in
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these wells due to successful operation of the SVE system, additional pilot testing will ensure SVE
operations remain optimal. Testing conducted at KAFB-106160 and KAFB-106161 will determine the
effect of increased vacuum at each well on soil-vapor flow rates. Sampling during the testing will show
the effect of increased extraction rate on the concentration of benzene and EDB in the extracted soil gas.
This testing will be done as part of the long duration testing (Section 2.2.2) and will provide data not only
for optimization of the current system, but design data for expanded systems that may include installation

of additional SVE wells.

Additionally, Pneulog® wells KAFB-106149, KAFB-106150, and KAFB-106154 will be included in pilot
testing to determine which wells can consistently yield the highest concentrations of benzene and EDB.

This determination will further optimize existing SVE operations.

2.2  Pilot Testing Requirements

For the majority of the wells, testing will be conducted using a mobile pilot testing unit rated for flow
rates between 100 and 150 SCFM, capable of pulling vacuums up to 200 inches of water. The pilot
testing unit will be equipped with an air/moisture separator, flow meters, vacuum/pressure gauges, in situ
data logger, and will include a thermal oxidizer to treat soil-vapor to ensure compliance with the
Albuquerque Environmental Health Department air quality standards. This unit will be used for both the

quick tests and the long duration runs.

Pneulog® wells KAFB-106149, and KAFB-106154 are in close proximity to the existing SVE pipeline.
These wells will be connected directly to the existing system and will be tested using the existing system.
These two wells will be pilot tested with initial quick tests followed by long duration tests. These
Pneulog® wells will be tested at the screened interval where benzene concentrations are expected to be the

highest.
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2.2.1 One Hour Quick Tests

Quick tests will be conducted to select the wells used for long duration tests, and to estimate the flow
rates used in the long duration tests. Quick tests will be conducted at the thirteen wells KAFB-10628,
KAFB-106113, KAFB-106119, KAFB-106129, KAFB-106130, KAFB-106131, and KAFB-106142,
SVEW-11, KAFB-106148, KAFB-106152, KAFB-106153, KAFB-106155, and KAFB-106156 , and the
three additional wells KAFB-106149, KAFB-106150, and KAFB-106154. Prior to beginning the quick

tests, the SVE system will be shut down for one week to allow the vadose zone to equilibrate.

Quick test wells will be connected to either the mobile SVE unit or the existing SVE pipeline. The quick
tests will be conducted as a step test with three levels of applied vacuum. Applied vacuum will start low
and be increased to the highest practicable vacuum and extraction rate. This maximum vacuum will be
dependent upon the flow rate versus vacuum capacity curve for the selected portable SVE system and the
local permeability of the formation. For the Pnuelog® wells and other wells with substantial screen length,
maximum vacuum is expected to be around 40 to 60 inches of water. The SVE monitoring wells with

10 ft of screen will probably have maximum vacuum exceeding 100 inches of water. This vacuum step
testing will provide data on extraction rate versus applied vacuum on all wells. The following parameters

will be measured on the test well every 10 minutes for the duration of the test:

o Flow Rate

e« Vacuum

e Soil-vapor temperature and humidity

e THCs, fixed gases (CO,, carbon monoxide [CO], O,, hydrogen sulfide [H,S]), and lower explosive
limit (LEL)

Vapor samples will be collected as described in Section 2.2.3. None of the candidate wells are screened

below the water table, consequently water and product levels will not be taken.

Kirtland AFB BFF October 2013
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Two observation wells will be selected for each short-duration test. These will be the nearest soil-vapor
monitoring (SVM) well to the extraction well, and one well at least 500 ft from the extraction well to be
used as a background monitoring well (Section 2.2.4). Vacuum pressure at the observation wells will be
measured prior to the start of the quick tests, 30 minutes into the test, and immediately before the test

ends.

Measurements collected taken at the test well and at the observation wells will be recorded on the field
forms located in Appendix C. Barometric pressure is recorded hourly at the Albuquerque Sunport, and
will be downloaded for the time period over which quick tests are conducted. The Albuquerque Sunport is

adjacent to Kirtland AFB.

2.2.2 Long Duration Tests

Of the thirteen candidate wells on which quick tests are performed, at least two will be selected for
long duration (8-10 hour) tests. Additionally, long duration tests will be conducted at the five wells
KAFB-106149, KAFB-106150,KAFB-106154 KAFB-106160, and KAFB-106161,. The following

criteria will be used in selecting long duration test wells:

o Wells should be screened in areas of high concentrations of benzene or EDB.

e Wells should be capable of producing a high flow rate, at least 100 SCFM, as determined by the
quick tests.

Long duration tests will last for 8 to 10 hours. The vacuum applied to each test well will remain constant

for the duration of the test, and will be determined using the data obtained during the quick tests. The

following parameters will be measured every 30 minutes for the duration of the test:

e Test well flow rate
e Test well vacuum
e  Test well soil-vapor temperature and humidity

Kirtland AFB BFF October 2013
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e Test well THCs, fixed gases (CO,, CO, O,, H,S), and LEL
e Observation well vacuum

Vapor samples will be collected as described in Section 2.2.3. Barometric pressure is recorded hourly at
the Albuquerque Sunport, and will be downloaded for the time period over which the long duration tests

are conducted. The Albuquerque Sunport is adjacent to Kirtland AFB.

Section 2.2.4 describes the criteria for the selection of observation wells for the long duration tests.
Table 2-1 identifies the wells for long duration testing, and their associated observation wells. Table 2-1
does not include the wells that will be selected for long duration testing based on the results of the quick
tests. Measurements collected taken at the test well and at the observation wells will be recorded on the

field forms located in Appendix C.

Results of the long duration tests will be used to determine if the test wells should be included in the SVE

system expansion.

2.2.3 Analytical Sampling Methodology

During the Fourth Quarter CY 2013 vapor sampling event, 35 soil-vapor well locations will be sampled
for EDB in conjunction with quarterly soil vapor sampling. The well locations of these samples are
identified in Table 2-2. Soil-vapor hydrocarbon concentration (ppmv), O, percent (%), CO%, C0O,%, and
pressure will be measured in the field at time of collection using a Horiba Model MEXA 584 L portable
auto emissions analyzer, which can measure from 0 to 10,000 parts per million of THC. The 35 soil-vapor
locations will then be collected using 1 liter (L) or 6L Summa canisters through sampling ports installed
at the top of each individual well casing. All soil-vapor samples will be collected in accordance with the
Vadose Zone Investigation Work Plan procedures (USACE, 2011a) and Kirtland AFB BFF Spill Quality

Assurance Project Plan (QAPP) requirements (USACE, 2011b).
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No samples for laboratory analysis will be collected during the one hour quick tests as the short time-span
makes collection of samples a logistical impossibility. Additionally, the equilibrium of the soil-vapor will
not be altered enough to be visible over the time-span of a quick test. Shaw will use the available

quarterly vapor monitoring data to help determine the wells chosen for the long duration tests.

The five to six candidate wells that are chosen for long duration tests and the two existing extraction wells
(KAFB-106160 and KAFB-106161) will be sampled 30 minutes into each test and at the end of each test
for VOCs, BTEX, and EDB. The samples will be collected using 1L or 6L. Summa canisters through
sampling ports installed at the top of each individual well casing. Soil-vapor samples will be shipped to

ALS Laboratories in Simi Valley, California, for the following list of analytical parameters:

e VOCs by EPA Method TO-15 (EPA, 1999)
o EDB by California Air Resources Board Method 422 (California Air Resources Board, 1987)

Field QC samples will be collected in accordance with the BFF Spill QAPP (USACE, 2011b) and include
field duplicate samples for VOCs. Soil-vapor analytical data will be validated for precision, accuracy,
representativeness, comparability, and completeness in accordance with the BFF Spill QAPP (USACE,

2011b), and appropriate data qualifiers are appended to the analytical data in the project database.

Data will be initially reported in a preliminary technical memorandum, which will summarize the data
and propose a plan for SVE expansion at the site. A comprehensive report of laboratory analytical data
will be reported in the Fourth Quarter CY 2013 quarterly report and the pilot test report. Both reports will

include field data sheets, laboratory reports, and the following graphs:

Field data sheets

[ ]

e Laboratory reports

o Barometric pressure versus time

e Absolute pressure (barometric pressure adjusted for site elevation) versus time

o Influent soil-vapor temperature versus time

Kirtland AFB BFF October 2013

SVE Expansion WP Part | 2-8 KAFB-0013-0011c



SECTION 2

Ambient air temperature versus time

Test well flow rates versus time

Test wellhead vacuum versus time

Observed vacuum versus distance from the SVE well for estimating the radius of influence
Hydrocarbon vapor concentrations versus time

CO, versus time

CO versus time

O, versus time

Summary data tables corresponding to each graph

2.2.4 ldentification of Observation Wells

Observation wells will be used during pilot testing. Barometric pressure changes at the site have a strong
impact on vacuum pressure at observation wells, which can drown out the effect of SVE on a single well.
It is therefore necessary to have a sufficient network of observation wells. During long duration tests,
vacuum pressures will be monitored in the observation wells prior to the start of the test, thirty minutes
into the test, and just prior to the end of the test. Table 2-1 identifies observation wells chosen for the long

duration tests. The following criteria will be used when selecting observation wells:

o All observation well clusters will have screens at the same intervals. SVM wells with 10-ft screened
intervals at 450, 350, 250, 150, 50, and 25 ft bgs are pervasive at the site; therefore, these are well-
suited for use as observation wells.

o At least five observation wells will be selected for each long duration test. These will be the five wells
nearest to the test well with screened intervals as described above.

o One observation well will be selected for each quick test. This will be the nearest well to the test well
with the screened intervals as described above.

e  One background monitoring well should be selected for each test. This well will have the same
screened intervals as described above, and be at least 500 ft away from the test well. Vacuums
observed in the five observation wells will be compared to vacuums observed in the background
monitoring well.

2.3 Identification of Candidate Wells for Inmediate Addition to the System

As shown on Figure 2-5, benzene concentrations at soil-vapor monitoring wells in the zone of influence

of the existing SVE wells have decreased significantly from Fourth Quarter CY 2012 to First Quarter

CY 2013. Benzene concentrations in many of the soil-vapor wells have decreased to the point where it is
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likely that total benzene removal may be increased by shutting down the existing SVE wells to allow
concentrations in the current zone of influence to rebound while connecting new wells to the SVE system.
Several existing SVE and Pneulog® wells, which are close to the existing SVE pipeline, will be included

in the pilot testing.

These data on air flow and soil vapor concentrations of benzene and EDB from testing these wells, along
with operating data from the current system, will be used to develop an optimized SVE scenario. Any
wells added to the system would be selected to pull air from soil where benzene and EDB concentrations
are expected to be high compared to other wells. Extracting soil vapor from the additional wells will mean
that flow from the operational SVE wells KAFB-106160 and KAFB-106161 will have to be reduced so
that the total air flow and hydrocarbon load match the capacity of the existing CATOX unit. The ability to
switch extraction between multiple wells will enable a cyclic removal of contaminants from a larger aerial
extent of the vadose zone than what is currently possible with the established SVE configuration, and
will allow for optimized extraction of contaminants until such time as additional treatment capacity is
added. Once additional treatment capacity has been installed in the form of an additional treatment

system, the sustained subsurface zone of influence will be expanded.

Based on the results of the June soil vapor sampling, as shown of Figures 2-2, 2-3, and 2-4, it is very
likely that the middle screened intervals of Pneulog® wells KAFB-106149, and KAFB-106154 will be
connected directly to the existing SVE pipeline. For the pilot testing KAFB-106149 and KAFB-106154
will be connected directly to the pipeline. Connecting these two wells can be accomplished with no road

crossings, and within the proposed schedule. KAFB-106150 will be tested using the portable SVE system.

Although not candidates for pilot testing, nine SVE wells (SVEW-01, SVEW-02, SVEW-03, SVEW-04,
SVEW-05, SVEW-06, SVEW-07, SVEW-08, and SVEW-09) are in areas of high benzene concentrations

and will also be connected directly to the existing SVE pipeline. These wells were selected based on their
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proximity to areas where Second Quarter CY 2012 benzene plume footprints show higher concentrations.
Additionally, these wells also have sufficient screened interval to produce substantial soil-vapor flow.
Moreover, five wells (SVEW-01, SVEW-02, SVEW-03, SVEW-06, and SVEW-07) are suitably

positioned to address perched soil vapor contamination because they are shallow wells.

2.3.1 Pipeline Design and Construction

The SVE well vapor collection piping system includes temporary high-density polyethylene (HDPE) well
piping that will connect the existing extraction and treatment equipment to the selected Pneulog® wells
(KAFB-106149, and KAFB-106154) and from the existing piping manifold that links the SVE wells in
near the former loading rack (SVEW-01 to -09). Following pilot testing, if it its determined that
permanent piping is necessary, Shaw will submit engineering drawings that have been stamped by a
professional engineer certified in the State of New Mexico. All piping and fittings will be constructed of
HDPE with the exception of the well-head assembly, which is PVC. The newly selected wells and SVE
manifold will be connected to the SVE treatment system through 6-inch HDPE pipes to each well and the
manifold with the collection header being 8- to 10-inch HDPE. Calculations will confirm the pressure
drop and pipe sizes based on the anticipated maximum recovery rates from each well. Pressure drop
calculations and a description are located in Appendix D. Wells located relatively close to the SVE
treatment system will be piped directly to the system while wells located some distance away will utilize
existing piping where possible to avoid additional road crossings. For example, KAFB-106149 may be
plumbed into the existing piping to KAFB-106160. All other wells and the SVE manifold will be
plumbed directly back to SVE treatment system with “home runs,” which are dedicated lines that run
directly from the pilot test wells to the SVE treatment system. This will allow for maximum flexibility
when a future system is installed adjacent to the existing system. Each “homerun” can be plumbed with a
block valve to each system. Well vapors can then be directed to a selected system based on vapor

concentration, vacuum and flow rates.
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The pipelines are installed aboveground with the exception of road crossings. The pipe is supported above
grade by 4-inch by 4-inch by 24-inch pressure treated posts and will be held in place with a galvanized
pipe strap. Supports are placed every 8 ft for 6-inch piping and every 10 ft for 8-inch piping. Expansion
loops will be provided as needed, and the pipe will be anchored at select locations to control expansion

and contraction of the HDPE pipe.

At road crossings the pipe drops into a trenched culvert where the pipe is transported under the roadway.
The culvert is slightly sloped in the direction of the SVE system. After crossing the road and reaching the
end of the culvert, the pipe is connected to a series of tees to bring the pipe above ground level and
continue to the SVE system. The tee connections are designed with a sump to capture any condensate that
may condense out of the vapor stream. One new road crossing is anticipated in the line that runs west

from the SVE treatment system to the SVE manifold, where it will cross under Fuel Drive SE.

2.3.2 Wellhead Design and Construction

The well-head assembly is constructed of PVC, including the well-head fitting, well-head shut-off valve,
well-head air dilution air intake and air dilution shut off valve, and the flex-tubing that connects the well
head assembly to the HDPE. The well-head set-up also includes a sample port to collect vapor samples
and measure flow rate, a gauge to measure the vacuum pressure at the well-head, and a filter/silencer to

reduce noise and prevent sand and dust from entering the piping.
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3. INTERPRETATION OF DATA TO INFORM SYSTEM EXPANSION

3.1 Reporting Requirements
Reporting must include descriptions of equipment, methods, and instruments used to conduct the tests,

tables summarizing all data collected by category, all laboratory reports, and at a minimum, the following:

o Field data sheets
e Laboratory Reports
e Graphs of:
— Barometric pressure versus time.
— Absolute pressure (barometric pressure adjusted for site elevation) versus time.
— Influent soil-vapor temperature versus time.
— Ambient air temperature versus time.
— Test well flow rates versus time.
— Test wellhead vacuum versus time.
— Hydrocarbon vapor concentrations versus time.
— CO, versus time.
— CO versus time.
— O, versus time.
—  Groundwater upwelling versus time.
— Observed well vacuums at each observation wells versus time for each pilot test.

— Vacuum in inches of water versus distance from the test well plotted on semi-log paper to
estimate the vacuum radius of influence on the long duration pilot tests.

— Cumulative mass of hydrocarbons removed versus time for long duration pilot tests.

— Mass removal rate of total petroleum hydrocarbons calculation.
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In addition to reporting in the 4th Quarter CY 2013 report as stated in section, the initial data from the
results of the pilot testing and the tying in of wells will be reported in a preliminary technical
memorandum within 45 days of completion of the final test. This preliminary memo will outline the

findings of the test analysis and propose a plan for expansion of SVE remediation at the site.
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4. SCHEDULE

Appendix E contains the project schedule for pilot testing and system design. The project schedule is

specific to this phase of work and does not include contract milestones.
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Figure 1-1. Vacuum Pressure and Flow Rates at the SVE Wellheads and CATOX Unit
Second Quarter CY 2013
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Figure 1-2. Vapor Concentrations Measured at the SVE Wellheads and CATOX Unit

Second Quarter CY 2013
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Table 2-1
Observation Wells for Long Duration Pilot Testing

Horizontal
Distance
between
Observation
Long Duration Observation Well and Test Available Screened Intervals for
Pilot Test Well Wells Well (ft) Observation Well® (ft bgs)
KAFB-106128 60 240-250, 340-350, 440-450
KAFB-106117 150 240-250, 340-350, 440-450
KAFB-106160 KAFB-106119 250 340-350, 440-450
KAFB-106116 300 340-350, 440-450
KAFB-106114 300 340-350, 440-450
KAFB-106121 675 240-250, 340-350, 430-440
KAFB-106116 25 240-250, 340-350, 440-450
KAFB-106117 175 240-250, 340-350, 440-450
KAFB-106161 KAFB-106112 175 339-349, 439-449
KAFB-106129 250 338-348, 440-450
KAFB-106114 300 340-350, 440-450
KAFB-106121 550 240-250, 340-350, 430-440
KAFB-106117 25 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106116 150 10-20, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106149 KAFB-106128 200 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106119 200 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106112 225 15-25, 40-50, 140-150, 240-250, 339-349, 439-449
KAFB-106121 650 15-25, 40-50, 135-145, 240-250, 340-350, 430-440
KAFB-106128 40 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106117 150 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106150 KAFB-106114 200 15-25, 40-50, 140-150, 235-245, 340-350, 440-450
KAFB-106116 250 10-20, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106119 300 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106115 750 15-25, 40-50, 145-155, 240-250, 340-350, 440-450
KAFB-106112 50 15-25, 40-50, 140-150, 240-250, 339-349, 439-449
KAFB-106117 200 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106154 KAFB-106116 225 10-20, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106130 250 15-25, 40-50, 150-160, 240-250, 340-350, 440-450
KAFB-106119 250 15-25, 40-50, 140-150, 240-250, 340-350, 440-450
KAFB-106121 750 15-25, 40-50, 145-155, 240-250, 340-350, 440-450

“Observation well screened intervals used during the testing of PneuLog® wells KAFB-106149, KAFB-106150, and KAFB-106154

will be a subset of the available screened intervals. The monitoring points chosen will be determined based on the screened
interval in the PneuLog® well which is used as the extraction well (Section 2.1.1).

bgs
ft
KAFB

below ground surface

feet

Kirtland Air Force Base

Kirtland AFB BFF

SVE Expansion WP Part |

Page 1 of 1

October 2013
KAFB-0013-0011c¢
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Table 2-2

Sample Locations of EDB Samples to be

Collected During Fourth Quarter CY 2013 Soil Vapor Sampling Event

Well Number Sample Depth (ft bgs)
KAFB-106108 250
350
KAFB-106113 350
450
KAFB-106114 350
450
KAFB-106116 350
450
250
KAFB-106117 350
450
250
KAFB-106118 350
450
250
KAFB-106119 350
450
KAFB-106123 450
KAFB-106128 350
450
KAFB-106131 350
450
KAFB-106134 350
450
KAFB-106137 350
450
KAFB-106142 350
450
SVEW-2 60
SVEW-3 160
SVEW-4 313
SVEW-6 60
SVEW-7 160
SVEW-8 260
SVEW-9 460

bgs  below ground surface

CcY calendar year

EDB ethylene dibromide

ft feet

Kirtland AFB BFF

SVE Expansion WP Part I

KAFB
SVEW

Page 1 of 1

Kirtland Air Force Base
soil vapor extraction well

October 2013
KAFB-0013-0011¢c
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APPENDIX A

Well Construction Diagrams of Existing SVE Wells
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Soil Vapor Extraction Well KAFB-106160

Installation Start Date/Time: 2/29/2012 @ 0930
Installation End Date/Time: 3/5/2012 @ 1700

Top of Casing Elevation 5346.8 (AMSL)
\@N\L Ground Surface 5343.5 (AMSL)
/ Elevation

i

— 14 —

Ground Surface /<\\</ N7 N\

0.25/8 Gravel ———»

Top of Cement Grout ft BGS __ 5.0 (5338.5 ft)

Cement Grout (6% Bentonite) ,
Calculated: 1,731 gal — —

Actual: 3,250 gal

DTW while drilling ft BGS 497.0 (4846.5 ft)
DTW (static) ft BGS 487.5 (4856.0 ft)
13-5/8" Borehole ———»

6" Schedule 40 Steel Casing; Welded ————>

200.0 ft BGS (5143.5 ft)

\

— >« Centralizers

11-3/4" Borehole ————
Top of Bentonite Seal ft BGS 333.0 (5010.5 ft

— —
Bentonite Chips > Top 0f 0.25/8 Sand ft BGS __385.0 (4958.5 ft)
Calculated: Not Recorded
Actual: Not Recorded

- _ Top of 0.050
Tacna 0.25/8 Filter Pack Sand = L Slot Screen ft BGS 390.0 (4953.5 ft)
Calculated: 29.5 ft® =1
Actual: 27.5 ft Bottom of 0.050
Slot Screen ft BGS 440.0 (4903.5 ft)

6" Stainless Steel Wire
Wrapped Screen 0.050 Slot

_ /— Top of Bentonite Seal ft BGS _443.4 (4900.1 ft

Bentonite Chips i S S Top of 0.25/8 Sand ft BGS __448.6 (4894.9 ft

. 3
i;'ﬁ;:?tgd‘i ﬁzaL Top of 0.050 Slot Screen ft BGS 450.0 (4893.5 ft

Tacna 0.25/8 Filter Pack Sand > 1~ -+———Depth to Water ft BGS 487.5 (4856.0 ft)

: 2o 0o S Top of 0.030
lculated: 22.5 ft® —
Zgﬁ:ﬁtgg 0ft = Fa* %o B Slot Screen ft BGS 490.0 (4853.5 ft)
8-12 Filter Pack Sand . — 2’ Joo o
Calculated: 27.0 ft® . - Top of 8-12 Sand ft BGS 492.7 (4850.8 ft)

Actual: 27.0 ft

6" Stainless Steel Wire —— |

< Bottom of Screen ft BGS ___525.0 (4818.5 ft

Wrapped Screen 0.030 Slot - 2 Bottom of Sump ft BGS 530.0 (4813.5 ft)
< Bottom of Hole ft BGS 540.0 (4803.5 ft)
¥ = Depth to Groundwater
(4,816.90) = Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 Not to Scale
model were used to determine elevations of all surveyed points. BGS = Below Ground Surface

140705.FB010010_SVE_KAFB_106160



Soil Vapor Extraction Well KAFB-106161

Installation Start Date/Time: 2/13/2012 @ 0915
Installation End Date/Time: 2/23/2012 @ 1720

Top of Casing Elevation 5349.1 (AMSL)
\@m\— Ground Surface 23458 (AMSL)
/_ Elevation

— Z —

Ground Surface /<\\</ N7 N\

Top of Cement Grout ft BGS __ 5.0 (5340.8 ft)

Cement Grout (6% Bentonite) ,
Calculated: 1,732 gal — —

Actual: 2,470 gal

DTW while drilling ft BGS 488.0 (4857.8 ft)

DTW (static) ft BGS 488.5 (4857.3 ft)
13-5/8" Borehole ———»

6" Schedule 40 Steel Casing; Welded ————>

200.0 ft BGS (5145.8 ft)

\

— >« Centralizers

11-3/4" Borehole ————
Top of Bentonite Seal ft BGS 355.0 (4990.8 ft

— —
Bentonite Chips > Top 0f 0.25/8 Sand ft BGS __385.0 (4960.8 ft)
Calculated: 15.4 ft
Actual: 17.4 ft®

S _ Top of 0.050
Tacna 0.25/8 Filter Pack Sand = L Slot Screen ft BGS 390.0 (4955.8 ft)
Calculated: 29.5 ft® =1
Actual: 26.5 ft® Bottom of 0.050
Slot Screen ft BGS 440.0 (4905.8 ft)

6" Stainless Steel Wire
Wrapped Screen 0.050 Slot

_ /— Top of Bentonite Seal ft BGS _443.0 (4902.8 ft

Bentonite Chips i S S Top of 0.25/8 Sand ft BGS __448.0 (4897.8 ft

. 3
i;'ﬁ;:?tgd‘i ﬁzaL Top of 0.050 Slot Screen ft BGS 450.0 (4895.8 ft

Tacna 0.25/8 Filter Pack Sand > 1¥ ~———Depth to Water ft BGS 488.5 (4857.3 ft)

. < Top of 0.030
Icul 1 22.51t8
Zzﬁzlfmig 5ﬁ35—ﬁ e Slot Screen ft BGS 490.0 (4855.8 ft)
8-12 Filter Pack Sand . — 2’ Joo o
Calculated: 25.0 ft* . S Top of 8-12 Sand ft BGS ___492.0 (4853.8f)

Actual: 24.5 ft

6" Stainless Steel Wire —— | BEE Bottom of Screen ft BGS ___525.0 (4820.8 ft)

Wrapped Screen 0.030 Slot - 2 Bottom of Sump ft BGS 530.0 (4815.8 ft)
< Bottom of Hole ft BGS 538.0 (4807.8 ft)
¥ = Depth to Groundwater
(4,816.90) = Elevations are NAVD 88 Datum values based on NGS Control Station
"Hanger", Elevation = 5,343.43 ft. GPS/RTK methods and GEO1D99 Not to Scale
model were used to determine elevations of all surveyed points. BGS = Below Ground Surface

140705.FB010010_SVE_KAFB_106161
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Candidate Well Construction Diagrams

Kirtland AFB BFF October 2013
SVE Expansion WP Part | KAFB-0013-0011c



cd_ST-106_SVMW-13.xls

PROJECT NUMBER WELL NUMBER
0 St i ] 185906.02.Fl SVMW-13/SVEW-11  SHEET 1 OF 1
PROJECT : Distal Vapor Monitoring Points LOCATION : Bulk Fuels Facility - KAFB
ELEVATION: 5344.98 DRILLING CONTRACTOR : Water Development Corporation / Mark Green
DRILLING METHOD AND EQUIPMENT USED: SpeedStar 30K ARCH w/18" split spoon
WATER LEVELS: NA START: 01/27/2004 END:  01/30/2004 LOGGER : D. Boss-Walker
3
3b 2 1
1- Ground elevation at well approximately 5339
2- Top of casing elevation NA
9 3- Wellhead protection cover type 12" flush mount, locking caps
a) drain tube? None
b) concrete pad dimensions 4' square flush mount
4- Dia./type surface casing None
147" - 150" - 152.5' bgs 5- a) Dia./type of well casing 1/2" OD Sch. 80 PVC w/ball valve
b) Dia./type of well casing 2" OD Sch. 80 PVC wi/slip cap
460' A 6- a) Type/slot/size of screen 1/2" OD Sch. 80 PVC, 0.050 slot, 2.5'
length
b) Type/slot/size of screen 2" OD Sch. 80 PVC, 0.050 slot, 10' length
155.8" - 247.1" 7- Type screen filter 8 - 12 Oglebay Colorado Silica
[—>>5a quantity used 56 x 50 Ib sacks
8- Type of seals Hydrated Enviroplug 3/8" (medium)
5b quantity used Bentonite chips - 290 x 50 Ib sacks
|247.1' - 255.5" 250" - 252.5' bgs 9- Grout
a) Grout mix used Portland Cement
b) Method of placement Pump
A c) Vol.of surface casing grout NA
d) Vol. of well casing grout Portland cement - 38 x 100 Ib sacks
Bentonite Gel - 2 x 50 Ib sacks
| 255.5' - 347.2" Development method NA - Vapor well
Development time NA - Vapor well
| L— 6a .
— Estimated purge volume NA - Vapor well
|347.2' - 356.5" 350" - 352.5' bgs Comments
Each of the four 1/2" wells is fitted with a PVC slip cap with a brass ball
valve threaded into the cap. The 2" well is fitted with a PVC slip cap.
I
356.5' - 394"
6b
//
L
4
400' - 410 ' bgs

8
[ara8-2462]
(62460 450' - 452.5" bgs

lllustration not to scale.

185906.02.F|



PneuLog Well Completion Diagram KAFB-106156

Installation Start Date/Time: 11/04/2011@ 08:00
Installation End Date/Time: 11/09/2011@ 12:00

4 x 4 Concrete Pad

Ground Surface Elevation 5340.9 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.5 (ft°)
Actual: 3.5 (ft)

Filter Pack (Tacna 0.25/8)
Calculated: 96.0 (ft3)
Actual: 112.0 (ft3)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 1.3 (ft)
Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 69.0 (ft%)
Actual: 71.7 (ft))

3/8" Bentonite Chips
Calculated: 0.7 (ft)

Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8) ——
Calculated: 65.0 (ft®)
Actual: 65.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5341.2 ft (AMSL)
Top of Casing Elevation 5340.6 ft (AMSL

Top of Cement Bentonite Grout

3.0 ft BGS (5337.9)

Top of Bentonite Seal

13.0 ft BGS (5327.9)

Top of Sand

18.0 ft BGS (5322.9)

Top of 3" Schedule 80 Screen (0.050 slot)
19.0 ft BGS (5321.9)

Bottom of Screen

178.0 ft BGS (5162.9)

Top of Bentonite Seal
178.0 ft BGS (5162.9)

Top of Sand
180.0 ft BGS (5160.9)

Top of 3" Schedule 80 Screen (0.050 slot)
182.0 ft BGS (5158.9)

Bottom of Screen

341.0 ft BGS (4999.9)

~——— Top of Bentonite Seal

341.0 ft BGS (4999.9)

Top of Sand
342.0 ft BGS (4998.9)

Top of 3" Schedule 80 Screen (0.050 slot)
345.0 ft BGS (4995.9)

Bottom of Screen
484.0 ft BGS (4856.9)

Bottom of Hole

487.0 ft BGS (4853.9)

140705.EA010020_106156




PneuLog Well Completion Diagram KAFB-106155

Installation Start Date/Time: 10/28/2011@ 08:00
Installation End Date/Time: 11/01/2011@ 12:00

4 x 4 Concrete Pad

Ground Surface Elevation 5346.9 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.0 (ft°)
Actual: 2.7 (ft)

Filter Pack (Tacna 0.25/8)
Calculated: 109.0 (ft®)
Actual: 109.0 (ft%)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 1.3 (ft)
Actual: 1.3 (ft%)

Filter Pack (Tacna 0.25/8)
Calculated: 60.0 (ft%)
Actual: 48.0 (ft%)

3/8" Bentonite Chips
Calculated: 0.7 (ft)

Actual: 1.3 (ft%)

Filter Pack (Tacna 0.25/8) ——
Calculated: 62.0 (ft®)
Actual: 61.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5347.2 ft (AMSL)
Top of Casing Elevation 5346.7 ft (AMSL

Top of Cement Bentonite Grout

3.0 ft BGS (5343.9)

Top of Bentonite Seal

16.0 ft BGS (5330.9)

Top of Sand

21.0 ft BGS (5325.9)

Top of 3" Schedule 80 Screen (0.050 slot)
26.0 ft BGS (5320.9)

Bottom of Screen

200.0 ft BGS (5146.9)

Top of Bentonite Seal
201.0 ft BGS (5145.9)

Top of Sand
203.0 ft BGS (5143.9)

Top of 3" Schedule 80 Screen (0.050 slot)
206.0 ft BGS (5140.9)

Bottom of Screen

350.0 ft BGS (4996.9

~——— Top of Bentonite Seal

352.0 ft BGS (4994.9)

Top of Sand
353.0 ft BGS (4993.9)

Top of 3" Schedule 80 Screen (0.050 slot)
355.0 ft BGS (4991.9)

Bottom of Screen
484.0 ft BGS (4862.9)

Bottom of Hole

488.0 ft BGS (4858.9)

140705.EA010020_106155



PneuLog Well Completion Diagram KAFB-106154

Installation Start Date/Time: 10/18/2011@08:00
Installation End Date/Time: 10/20/2011@12:00

4 x 4 Concrete Pad

Ground Surface Elevation 5347.2 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.0 (ft°)
Actual: 3.0 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 104.0 (ft3)
Actual: 91.0 (ft%)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 1.0 (ft)
Actual: 1.0 (f%)

Filter Pack (Tacna 0.25/8)
Calculated: 60.0 (ft%)
Actual: 65.0 (ft})

3/8" Bentonite Chips
Calculated: 1.0 (ft?)

Actual: 4.0 (ft%)

Filter Pack (Tacna 0.25/8) ——
Calculated: 62.0 (ft®)
Actual: 56.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5347.4 ft (AMSL)
Top of Casing Elevation 5346.7 ft (AMSL

Top of Cement Bentonite Grout

1.0 ft BGS (5346.2)

Top of Bentonite Seal

21.0 ft BGS (5326.2)

Top of Sand

26.0 ft BGS (5321.2)

Top of 3" Schedule 80 Screen (0.050 slot)
28.0 ft BGS (5319.2)

Bottom of Screen

197.0 ft BGS (5150.2)

Top of Bentonite Seal
198.0 ft BGS (5149.2

Top of Sand
200.0 ft BGS (5147.2)

Top of 3" Schedule 80 Screen (0.050 slot)
201.0 ft BGS (5146.2)

Bottom of Screen

350.0 ft BGS (4997.2

~——— Top of Bentonite Seal

352.4 ft BGS (4994.8)

Top of Sand
354.0 ft BGS (4993.2)

Top of 3" Schedule 80 Screen (0.050 slot)
355.0 ft BGS (4992.2)

Bottom of Screen
484.0 ft BGS (4863.2

Bottom of Hole

488.4 ft BGS (4858.8)

140705.EA010020_106154



PneuLog Well Completion Diagram KAFB-106153

Installation Start Date/Time: 10/21/2011@211:00
Installation End Date/Time: 10/25/2011@12:00

4 x 4 Concrete Pad

Ground Surface Elevation 5348.7 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.7 (ft°)
Actual: 4.0 (ft%)
Filter Pack (Tacna 0.25/8)

Calculated: 106.0 (ft®)
Actual: 110.0 (ft3)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 1.0 (ft)
Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 60.0 (ft%)
Actual: 56.0 (ft?)

3/8" Bentonite Chips
Calculated: 1.3 (ft)

Actual: 1.3 (ft%)

Filter Pack (Tacna 0.25/8) ——
Calculated: 61.0 (ft®)
Actual: 63.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5349.1 ft (AMSL)
Top of Casing Elevation 5348.4 ft (AMSL

Top of Cement Bentonite Grout

3.0 ft BGS (5345.7)

Top of Bentonite Seal

19.0 ft BGS (5329.7)

Top of Sand

24.5 ft BGS (5324.2)

Top of 3" Schedule 80 Screen (0.050 slot)
26.0 ft BGS (5322.7)

Bottom of Screen

200.0 ft BGS (5148.7)

Top of Bentonite Seal
200.5 ft BGS (5148.2

Top of Sand
202.0 ft BGS (5146.7)

Top of 3" Schedule 80 Screen (0.050 slot)
205.0 ft BGS (5143.7)

Bottom of Screen

350.0 ft BGS (4998.7

~——— Top of Bentonite Seal

352.0 ft BGS (4996.7)

Top of Sand
354.0 ft BGS (4994.7)

Top of 3" Schedule 80 Screen (0.050 slot)
355.0 ft BGS (4993.7)

Bottom of Screen
484.0 ft BGS (4864.7

Bottom of Hole

488.0 ft BGS (4860.7)

140705.EA010020_106153



PneuLog Well Completion Diagram KAFB-106152

Installation Start Date/Time: 10/05/2011@12:00
Installation End Date/Time: 10/07/2011@12:20

4 x 4 Concrete Pad

Ground Surface Elevation 5347.4 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.4 (ft°)
Actual: 3.0 (ft®)
Filter Pack (Tacna 0.25/8)

Calculated: 106.0 (ft®)
Actual: 114.0 (ft3)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 0.7 (ft)
Actual: 1.3 (ft%)

Filter Pack (Tacna 0.25/8)
Calculated: 59.6 (ft%)
Actual: 60.0 (ft%)

3/8" Bentonite Chips
Calculated: 1.3 (ft)

Actual: 1.3 (ft%)

Filter Pack (Tacna 0.25/8) ——
Calculated: 61.0 (ft®)
Actual: 65.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5347.7 ft (AMSL)
Top of Casing Elevation 5347.4 ft (AMSL

Top of Cement Bentonite Grout

1.0 ft BGS (5346.4)

Top of Bentonite Seal

13.0 ft BGS (5334.4)

Top of Sand

18.0 ft BGS (5329.4)

Top of 3" Schedule 80 Screen (0.050 slot)
20.0 ft BGS (5327.4)

Bottom of Screen

194.0 ft BGS (5153.4)

Top of Bentonite Seal
194.0 ft BGS (5153.4)

Top of Sand
195.0 ft BGS (5152.4)

Top of 3" Schedule 80 Screen (0.050 slot)
206.0 ft BGS (5141.4)

Bottom of Screen

350.0 ft BGS (4997.4.

~——— Top of Bentonite Seal

351.0 ft BGS (4996.4)

Top of Sand
353.0 ft BGS (4994.4)

Top of 3" Schedule 80 Screen (0.050 slot)
355.0 ft BGS (4992.4)

Bottom of Screen
484.0 ft BGS (4863.4,

Bottom of Hole

488.5 ft BGS (4858.9)

140705.EA010020_106152



PneuLog Well Completion Diagram KAFB-106150

Installation Start Date/Time: 9/21/2011@12:00
Installation End Date/Time: 9/23/2011@12:00

4 x 4 Concrete Pad

Ground Surface Elevation 5344.2 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.4 (ft°)
Actual: 3.4 (ft®)
Filter Pack (Tacna 0.25/8)

Calculated: 106.0 (ft®)
Actual: 112.0 (ft3)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 1.5 (ft)
Actual: 1.5 (ft%)

Filter Pack (Tacna 0.25/8)
Calculated: 60.0 (ft%)
Actual: 61.0 (ft})

3/8" Bentonite Chips
Calculated: 1.0 (ft?)

Actual: 1.0 (ft®)

Filter Pack (Tacna 0.25/8) ——
Calculated: 61.0 (ft®)
Actual: 53.6 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5344.1 ft (AMSL)
Top of Casing Elevation 5343.6 ft (AMSL

Top of Cement Bentonite Grout

1.0 ft BGS (5343.2)

Top of Bentonite Seal

18.0 ft BGS (5326.2

Top of Sand

23.0 ft BGS (5321.2)

Top of 3" Schedule 80 Screen (0.050 slot)
25.0 ft BGS (5319.2)

Bottom of Screen

200.0 ft BGS (5144.2)

Top of Bentonite Seal
202.0 ft BGS (5142.2

Top of Sand
204.0 ft BGS (5140.2)

Top of 3" Schedule 80 Screen (0.050 slot)
206.0 ft BGS (5138.2)

Bottom of Screen

350.0 ft BGS (4994.2

~——— Top of Bentonite Seal

352.0 ft BGS (4992.2)

Top of Sand
353.0 ft BGS (4991.2)

Top of 3" Schedule 80 Screen (0.050 slot)
355.0 ft BGS (4989.2)

Bottom of Screen
484.0 ft BGS (4860.2

Bottom of Hole

486.0 ft BGS (4858.2)

140705.EA010020_106150




PneuLog Well Completion Diagram KAFB-106149

Installation Start Date/Time: 9/15/2011@08:40
Installation End Date/Time: 9/16/2011@13:15

4 x 4 Concrete Pad

Ground Surface Elevation 5346.1 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.0 (ft°)
Actual: 3.4 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 106.0 (ft3)
Actual: 181.0 (ft%)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 0.7 (ft)
Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 63.0 (ft%)
Actual: 66.0 (ft?)

3/8" Bentonite Chips
Calculated: 0.7 (ft)

Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8) ——
Calculated: 61.0 (ft®)
Actual: 60.0 (ft%)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5346.0 ft (AMSL)
Top of Casing Elevation 5345.4 ft (AMSL

Top of Cement Bentonite Grout

1.0 ft BGS (5345.1)

Top of Bentonite Seal

16.4 ft BGS (5329.7)

Top of Sand

22.0 ft BGS (5324.1)

Top of 3" Schedule 80 Screen (0.050 slot)
24.0 ft BGS (5322.1)

Bottom of Screen

194.0 ft BGS (5152.1)

Top of Bentonite Seal
194.0 ft BGS (5152.1

Top of Sand
199.0 ft BGS (5147.1)

Top of 3" Schedule 80 Screen (0.050 slot)
199.0 ft BGS (5147.1)

Bottom of Screen

349.0 ft BGS (4997.1

~——— Top of Bentonite Seal

349.0 ft BGS (4997.1)

Top of Sand
354.0 ft BGS (4992.1)

Top of 3" Schedule 80 Screen (0.050 slot)
354.0 ft BGS (4992.1)

Bottom of Screen
484.0 ft BGS (4862.1

Bottom of Hole

486.0 ft BGS (4860.1)

140705.EA010020_106149




PneuLog Well Completion Diagram KAFB-106148

Installation Start Date/Time: 9/08/2011@10:00
Installation End Date/Time: 9/12/2011@10:20

4 x 4 Concrete Pad

Ground Surface Elevation 5344.1 ft (AMSL)

Cement/Bentonite Grout
3/8" Bentonite Chips ——————————

Calculated: 3.0 (ft°)
Actual: 3.4 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 105.6 (ft%)
Actual: 117.0 (ft3)

3" Schedule 80 PVC
Riser Pipe

3/8" Bentonite Chips
Calculated: 0.7 (ft)
Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8)
Calculated: 62.7 (ft%)
Actual: 75.0 (ft})

3/8" Bentonite Chips
Calculated: 0.7 (ft)

Actual: 0.7 (ft®)

Filter Pack (Tacna 0.25/8) ——
Calculated: 62.2 (ft®)
Actual: 71.0 (ft5)

Not to Scale
BGS=Below Ground Surface
AMSL=Above Mean Sea Level

Top of Well Vault Installation 5344.3 ft (AMSL)
Top of Casing Elevation 5343.3 ft (AMSL

Top of Cement Bentonite Grout

1.0 ft BGS (5343.1)

Top of Bentonite Seal

16.0 ft BGS (5328.1)

Top of Sand

22.0 ft BGS (5322.1)

Top of 3" Schedule 80 Screen (0.050 slot)
24.0 ft BGS (5320.1)

Bottom of Screen

194.0 ft BGS (5150.1)

Top of Bentonite Seal
194.0 ft BGS (5150.1

Top of Sand
199.0 ft BGS (5145.1)

Top of 3" Schedule 80 Screen (0.050 slot)
199.0 ft BGS (5145.1)

Bottom of Screen

349.0 ft BGS (4995.1

~——— Top of Bentonite Seal

349.0 ft BGS (4995.1)

Top of Sand
354.0 ft BGS (4990.1)

Top of 3" Schedule 80 Screen (0.050 slot)
354.0 ft BGS (4990.1)

Bottom of Screen
484.0 ft BGS (4860.1

Bottom of Hole

488.0 ft BGS (4856.1)

140705.EA010020_106148




Nested Soil Vapor Well Completion Diagram for KAFB-106142

page 2 of 3

Sample Port

Bottom of Concrete Seal
5.0 ft BGS (5344.2 ft)

Manhole Cover

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

17.0 ft BGS (5332.2 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
31.0 ft BGS (5318.2 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
34.0 ft BGS (5315.2 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
52.0 ft BGS (5297.2 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
157.5 ft BGS (5191.7 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
173.0 ft BGS (5176.2 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
237.0 ft BGS (5112.2 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
252.0 ft BGS (5097.2 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
338.0 ft BGS (5011.2 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
350.0 ft BGS (4999.2 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
437.0 ft BGS (4912.2 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
459.0 ft BGS (4890.2 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Well Vault

Sloping Well Pad

Concrete Seal: _5.0 to_ 0 ftBGS

Planned Volume_5.0 ft*
Actual Volume_5.0 ft®

Seal 6: Planned Volume:_ 8.5 ft® Actual Volume:_9.4 ft

Screen 6:

Planned Volume:_8.5 ft®

Actual Volume:

11.5 ft

Seal 5: Planned Volume: 4.6 ft* Actual Volume:_ 3.3 ft3

Screen 5:

Planned Volume:_9.2 ft*

Actual Volume:

11.5ft

Seal 4:

Planned Volume: 62.0 ft*

Actual Volume:

65.5 ft*

Screen 4:

Planned Volume:_6.5 ft®

Actual Volume:

7.5 ft?

Seal 3:

Planned Volume:_28.0 ft*

Actual Volume:

27.0 ft*

Screen 3:

Planned Volume:_6.0 ft*

Actual Volume:

6.0 ft*

Seal 2:

Planned Volume:_37.0 ft*

Actual Volume:

35.5 ft*

Screen 2:

Planned Volume:_6.0 ft®

Actual Volume:

451t

Seal 1:

Planned Volume:_38.0 ft*

Actual Volume:

15.0 ft*

Screen 1:

Planned Volume:_9.8 ft®

Actual Volume:

10.5 ft

BGS

Not to Scale

= Below Ground Surface

140705_CA010020_SV_KAFB.106142 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106142

Installation Start Date/Time: 4/18/2011 @ 09:20
Installation End Date/Time: 4/21/2011 @ 14:30

page 1 of 3

Sample Port Manhole Cover Well Vault

Sloping Well Pad

Ground Surface Elevation Y b Concrete Seal

Top of Screen 6

20.0 ft BGS (5329.2 ft)
Bottom of Screen 6
30.0 ft BGS (5319.2 ft)

37.5 - 34 ft BGS Native Backfill
Top of Screen 5
40.0 ft BGS (5309.2 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 5
50.0 ft BGS (5299.2 ft)

11-3/4" Borehole
120 feet BGS

<—— 140 - 123 ft BGS Native Backfill

Top of Screen 4
160.0 ft BGS (5189.2 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 4
170.0 ft BGS (5179.2 ft)

9-5/8" Borehole ———|

3/4" Schedule 80 PVC Riser

Top of Screen 3
240.0 ft BGS (5109.2 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 3
250.0 ft BGS (5099.2 ft)

<—— 310 - 300 ft BGS Native Backfill

3" Schedule 80 PVC Riser ) .
<—— 329 - 319 ft BGS Native Backfill

Top of Screen 2

3/4" Schedule 80 PVC 340.0 ft BGS (5009.2 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 2
350.0 ft BGS (4999.2 ft)

357 - 350 ft
370 - 360 ft
388 - 381 ft [BGS Native Backfill
407 - 397 ft
427 - 416 ft

Top of Screen 1
440.0 ft BGS (4909.2 ft)

3" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 1
450.0 ft BGS (4899.2 ft)

Total Depth
459.0 ft BGS (4890.2 ft)

(elevation) is Above Mean Sea Level Not to Scale
AMSL = Above Mean Sea Level BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106142 (a)




Nested Soil Vapor Well Completion Diagram for KAFB-106131

page 2 of 3

Sample Port

Bottom of Concrete Seal
4.0 ft BGS (5340.4 ft)

Manhole Cover

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

13.0 ft BGS (5331.4 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
26.0 ft BGS (5318.4 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
43.0 ft BGS (5301.4 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
56.0 ft BGS (5288.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
138.0 ft BGS (5206.4 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
151.0 ft BGS (5193.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
233.0 ft BGS (5111.4 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
246.0 ft BGS (5098.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
338.0 ft BGS (5006.4 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
351.0 ft BGS (4993.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
428.0 ft BGS (4916.4 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
450.0 ft BGS (4894.4 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Well Vault

Sloping Well Pad

Concrete Seal: 4.0 to 0O ft BGS

Planned Volume_4.0 ft*
Actual Volume_4.0 ft*

Seal 6: Planned Volume:_6.5ft Actual Volume:_6.7 ft®

Screen 6:

Planned Volume:_9.0 ft®

Actual Volume:

11.9 ft®

Seal 5: Planned Volume: 17.5 ft*Actual Volume: 9.4 ft3

Screen 5:

Planned Volume:_Not Recorded

Actual Volume:

10.4 ft?

Seal 4:

Planned Volume: 55.9 ft*

Actual Volume:

55.6 ft*

Screen 4:

Planned Volume:_5.8 ft*

Actual Volume:

12.1 168

Seal 3:

Planned Volume:_36.8 ft°

Actual Volume:

36.9 ft*

Screen 3:

Planned Volume:_5.8 ft*

Actual Volume:

11.4 ft*

Seal 2:

Planned Volume:_39.6 ft*

Actual Volume:

79.0 ft®

Screen 2:

Planned Volume:_5.9 ft*

Actual Volume:

11.4 3

Seal 1:

Planned Volume:_35.0 ft*

Actual Volume:

33.4 1t

Screen 1:

Planned Volume:_11.0 ft®

Actual Volume:

35.8 ft*

BGS

Not to Scale

= Below Ground Surface

140705_CA010020_SV_KAFB.106131 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106131

Installation Start Date/Time: 3/6/2011 @ 07:40
Installation End Date/Time: 3/7/2011 @ 16:00

page 1 of 3

Sample Port Manhole Cover Well Vault

Sloping Well Pad

Comswacesientn — [ FU A A N || cmeesen
5344.4 ft AMSL T

Top of Screen 6
15.0 ft BGS (5329.4 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 6
25.0 ft BGS (5319.4 ft)

Top of Screen 5

45.0 ft BGS (5299.4 ft)
3/4" Schedule 80 PVC

Screen (0.050 slot)
10 ft

Bottom of Screen 5
55.0 ft BGS (5289.4 ft)

11-3/4" Borehole
120 feet BGS

Top of Screen 4

3/4" Schedule 80 PVC 140.0 ft BGS (5204.4 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 4
150.0 ft BGS (5194.4 ft)

9-5/8" Borehole ———|

3/4" Schedule 80 PVC Riser

Top of Screen 3
235.0 ft BGS (5109.4 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 3
245.0 ft BGS (5099.4 ft)

3" Schedule 80 PVC Riser

Top of Screen 2

3/4" Schedule 80 PVC 340.0 t BGS (5004.4 1)

Screen (0.050 slot)
10 ft

Bottom of Screen 2
350.0 ft BGS (4994.4 ft)

Top of Screen 1

3" Schedule 80 PVC 430.0 ft BGS (4914.4 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 1
440.0 ft BGS (4904.4 ft)

Total Depth
450.0 ft BGS (4894.4 ft)

(elevation) is Above Mean Sea Level Not to Scale
AMSL = Above Mean Sea Level BGS = Below Ground Surface
140705_CA010020_SV_KAFB.106131 (a)




Nested Soil Vapor Well Completion Diagram for KAFB-106130

page 2 of 3

Sample Port

Bottom of Concrete Seal
3.0 ft BGS (5346.0 ft)

Manhole Cover

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

12.0 ft BGS (5337.0 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
26.5 ft BGS (5322.5 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
38.0 ft BGS (5311.0 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
53.0 ft BGS (5296.0 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
147.0 ft BGS (5202.0 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
162.0 ft BGS (5187.0 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
238.0 ft BGS (5111.0 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
251.0 ft BGS (5098.0 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
338.0 ft BGS (5011.0 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
352.0 ft BGS (4997.0 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
438.0 ft BGS (4911.0 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
455.0 ft BGS (4894.0 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Wel

| Vault
Sloping Well Pad

Concrete Seal: 3.0to 0 ft BGS

Planned Volume_3.0 ft®
Actual Volume_3.0 ft*

Seal 6: Planned Volume:_5.4 ft® Actual Volume:_6.7 ft®

Screen 6:

Planned Volume:_8.2 ft®

Actual Volume:

7.31t

Seal 5: Planned Volume: 8.0 f® Actual Volume:_7.4 ft3

Screen 5:

Planned Volume:_9.3 ft*

Actual Volume:

9.5 ft®

Seal 4:

Planned Volume: 57.6 ft*

Actual Volume:

60.3 ft*

Screen 4:

Planned Volume:_5.5 ft®

Actual Volume:

6.0 ft*

Seal 3:

Planned Volume:_32.8 ft*

Actual Volume:

34.2 ft*

Screen 3:

Planned Volume:_5.1 ft®

Actual Volume:

5.0 ft*

Seal 2:

Planned Volume:_37.5 ft*

Actual Volume:

37.5ft

Screen 2:

Planned Volume:_5.6 ft*

Actual Volume:

5.0 ft*

Seal 1:

Planned Volume:_37.8 ft*

Actual Volume:

34.2 1t

Screen 1:

Planned Volume:_8.8 ft*

Actual Volume:

6.5 ft*

BGS

Not to Scale

= Below Ground Surface

140705_CA010020_SV_KAFB.106130 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106130

Installation Start Date/Time: 2/20/2011 @ 09:22
Installation End Date/Time: 2/21/2011 @ 16:45

page 1 of 3

Sample Port Manhole Cover Well Vault

Sloping Well Pad

Sowasutece e — [ R R R R R | commesea
5349.0 ft AMSL T

Top of Screen 6
15.0 ft BGS (5334.0 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 6
25.0 ft BGS (5324.0 ft)

Top of Screen 5
40.0 ft BGS (5309.0 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 5
50.0 ft BGS (5299.0 ft)

11-3/4" Borehole
120 feet BGS

Top of Screen 4

3/4" Schedule 80 PVC 150.0 ft BGS (5199.0 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 4
160.0 ft BGS (5189.0 ft)

9-5/8" Borehole ———|

3/4" Schedule 80 PVC Riser

Top of Screen 3
240.0 ft BGS (5109.0 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 3
250.0 ft BGS (5099.0 ft)

3" Schedule 80 PVC Riser

Top of Screen 2
340.0 ft BGS (5009.0 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 2
350.0 ft BGS (4999.0 ft)

Top of Screen 1

3" Schedule 80 PVC 440.0 ft BGS (4909.0 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 1
450.0 ft BGS (4899.0 ft)

Total Depth
455.0 ft BGS (4894.0 ft)

(elevation) is Above Mean Sea Level Not to Scale
AMSL = Above Mean Sea Level BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106130 (a)



Nested Soil Vapor Well Completion Diagram for KAFB-106129

page 2 of 3

Sample Port

Bottom of Concrete Seal
5.0 ft BGS (5343.4 ft)

Manhole Cover

Wel

| Vault

Sloping Well Pad
Concrete Seal: 5.0 to 0 ft BGS
Planned Volume_5.0 ft*

Ground Surface

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

13.0 ft BGS (5335.4 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
25.5 ft BGS (5322.9 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
38.0 ft BGS (5310.4 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
50.7 ft BGS (5297.7 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
137.5 ft BGS (5210.9 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
151.0 ft BGS (5197.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
237.5 ft BGS (5110.9 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
251.0 ft BGS (5097.4 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
335.5 ft BGS (5012.9 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
348.5 ft BGS (4999.9 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
437.0 ft BGS (4911.4 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
459.0 ft BGS (4889.4 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Seal 6: Planned Volume:_6.5ft Actual Volume:_7.0 ft®

Screen 6:

Planned Volume:_8.2 ft®

Actual Volume:__ 7.0 ft®

Seal 5: Planned Volume: 8.5 ft® Actual Volume: 8.7 ft3

Screen 5:

Planned Volume:_7.3 ft*

Actual Volume:___ 7.0 ft®

Seal 4:

Planned Volume: 53.9 ft*

Actual Volume:__ 55.0 ft®

Screen 4:

Planned Volume:_5.1 ft3

Actual Volume:__ 5.0 ft®

Seal 3:

Planned Volume:_37.0 ft*

Actual Volume:__ 35.0 ft

Screen 3:

Planned Volume:_5.3 ft*

Actual Volume:__ 5.0 ft®

Seal 2:

Planned Volume:_36.9 ft*

Actual Volume:__ 37.0 ft

Screen 2:

Planned Volume:_5.2 ft®

Actual Volume:__ 5.0 ft?

Seal 1:

Planned Volume:_38.0 ft*

Actual Volume:__38.8 ft*

Screen 1:

Planned Volume:_10.0 ft®

Actual Volume:___10.0 ft®

Not to Scale
BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106129 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106129

Installation Start Date/Time: 3/3/2011 @ 16:40
Installation End Date/Time: 3/6/2011 @ 14:30

page 1 of 3

Sample Port Manhole Cover Well Vault

Sloping Well Pad

5348.4 ft AMSL T

Top of Screen 6
15.1 ft BGS (5333.3 ft)

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

Bottom of Screen 6
25.1 ft BGS (5323.3 ft)

Top of Screen 5

39.7 ft BGS (5308.7 ft)
3/4" Schedule 80 PVC

Screen (0.050 slot)
10 ft

Bottom of Screen 5
49.7 ft BGS (5298.7 ft)

11-3/4" Borehole
120 feet BGS

Top of Screen 4

3/4" Schedule 80 PVC 140.2 ft BGS (5208.2 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 4
150.2 ft BGS (5198.2 ft)

9-5/8" Borehole ———|

3/4" Schedule 80 PVC Riser

Top of Screen 3

3/4" Schedule 80 PVC 240.1 ft BGS (5108.3 ft)

Screen (0.050 slot)
10 ft

Bottom of Screen 3
250.1 ft BGS (5098.3 ft)

3" Schedule 80 PVC Riser

Top of Screen 2

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC
Screen (0.050 slot)

10 ft

(elevation) is Above Mean Sea Level

Total Depth
459.0 ft BGS (4889.4 ft)

337.4 ft BGS (5011.0 ft)

Bottom of Screen 2
347.4 ft BGS (5001.0 ft)

Top of Screen 1
440.7 ft BGS (4907.7 ft)

Bottom of Screen 1
450.7 ft BGS (4897.7 ft)

Not to Scale

AMSL = Above Mean Sea Level BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106129 (a)




Nested Soil Vapor Well Completion Diagram for KAFB-106119

page 2 of 3

Sample Port

Bottom of Concrete Seal
3.0 ft BGS (5340.5 ft)

Manhole Cover

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

13.0 ft BGS (5330.5 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
26.0 ft BGS (5317.5 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
38.0 ft BGS (5305.5 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
52.0 ft BGS (5291.5 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
138.0 ft BGS (5205.5 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
152.0 ft BGS (5191.5 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
237.0 ft BGS (5106.5 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
252.0 ft BGS (5091.5 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
338.0 ft BGS (5005.5 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
352.0 ft BGS (4991.5 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
438.0 ft BGS (4905.5 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
456.0 ft BGS (4887.5 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Wel

| Vault
Sloping Well Pad

Concrete Seal: _3.0 _to_ 0 ftBGS

Planned Volume_3.0 ft*
Actual Volume_3.0 ft*

Seal 6: Planned Volume:_ 8.7 ft® Actual Volume:_8.0 ft®

Screen 6:

Planned Volume:_7.9 ft®

Actual Volume:

751t

Seal 5: Planned Volume: 8.0 ft* Actual Volume:_8.0 ft3

Screen 5:

Planned Volume:_8.7 ft*

Actual Volume:

8.3 ft

Seal 4:

Planned Volume: 53.9 ft*

Actual Volume:

57.0 ft®

Screen 4:

Planned Volume:_5.5 ft®

Actual Volume:

5.0 ft®

Seal 3:

Planned Volume:_36.7 ft*

Actual Volume:

35.5 ft®

Screen 3:

Planned Volume:_5.5 ft®

Actual Volume:

5.5 ft?

Seal 2:

Planned Volume:_37.6 ft*

Actual Volume:

35.5 ft®

Screen 2:

Planned Volume:_5.6 ft*

Actual Volume:

5.0 ft*

Seal 1:

Planned Volume:_37.8 ft*

Actual Volume:

35.5 ft*

Screen 1:

Planned Volume:_7.8 ft*

Actual Volume:

7.0 ft?

BGS

Not to Scale

= Below Ground Surface

140705_CA010020_SV_KAFB.106119 (b)




Nested Soil Vapor

Well Completion Diagram for KAFB-106119

Installation Start Date/Time: 3/5/2011 @ 8:00
Installation End Date/Time: 3/6/2011 @ 15:00

page 1 of 3

Sample Port
Ground Surface Elevation -
5343.5 ft AMSL '

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

11-3/4" Borehole
120 feet BGS

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft
9-5/8" Borehole

3/4" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC
Screen (0.050 slot)

10 ft

(elevation) is Above Mean Sea Level
AMSL = Above Mean Sea Level

Manhole Cover

Well Vault

Sloping Well Pad
Concrete Seal

Top of Screen 6
15.0 ft BGS (5328.5 ft)

Bottom of Screen 6
25.0 ft BGS (5318.5 ft)

Top of Screen 5
40.0 ft BGS (5303.5 ft)

Bottom of Screen 5
50.0 ft BGS (5293.5 ft)

Top of Screen 4
140.0 ft BGS (5203.5 ft)

Bottom of Screen 4
150.0 ft BGS (5193.5 ft)

Top of Screen 3
240.0 ft BGS (5103.5 ft)

Bottom of Screen 3
250.0 ft BGS (5093.5 ft)

Top of Screen 2
340.0 ft BGS (5003.5 ft)

Bottom of Screen 2
350.0 ft BGS (4993.5 ft)

~+——390-380 ft BGS Native Backfill

Top of Screen 1
440.0 ft BGS (4903.5 ft)

Bottom of Screen 1
450.0 ft BGS (4893.5 ft)

Total Depth
456.0 ft BGS (4887.5 ft)

Not to Scale
BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106119 (a)



Nested Soil Vapor Well Completion Diagram for KAFB-106113

page 2 of 3

Sample Port

Bottom of Concrete Seal
1.5 ft BGS (5344.3 ft)

3/8-inch Bentonite Chips
Bottom of Bentonite Interval
7.5 ft BGS (5338.3 ft)

Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
21.0 ft BGS (5324.8 ft)

3/8-inch Bentonite Chips
Bottom of Bentonite Interval
37.5 ft BGS (5308.3 ft)

Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
51.0 ft BGS (5294.8 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
138.0 ft BGS (5207.8 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
151.0 ft BGS (5194.8 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
238.0 ft BGS (5107.8 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
252.0 ft BGS (5093.8 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
337.0 ft BGS (5008.8 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
351.5 ft BGS (4994.3 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
438.0 ft BGS (4907.8 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
457.0 ft BGS (4888.8 ft)

Manhole Cover

Well Vault

Sloping Well Pad

Concrete Seal: 1.5to0 0 ft BGS

Planned Volume_1.5 ft*
Actual Volume_1.5 ft*

Seal 6: Planned Volume:_5.4 ft® Actual Volume:_4.0 ft3

Screen 6:

Planned Volume:_10.0 ft®

Actual Volume:__ 10.0 ft?

Seal 5: Planned Volume: 13.8 ft*Actual Volume:_10.7 ft3

Screen 5:  Planned Volume:_10.1 ft®
Actual Volume:__10.5 ft*
Seal 4: Planned Volume: 58.0 ft*
Actual Volume:__78.0 ft®

Screen 4:  Planned Volume:_5.0 ft®

Actual Volume:__ 6.5 ft?

Planned Volume:_37.0 ft?

Actual Volume:__ 42.0 ft

Screen 3:

Planned Volume:_5.1 ft®

Actual Volume:__ 5.5 ft*

Planned Volume:_37.0 ft*

Actual Volume;__42.0 ft*

Screen 2:

Planned Volume:_5.0 ft®

Actual Volume:__ 5.0 ft®

Seal 1:

Planned Volume:_38.0 ft®

Actual Volume:__ 37.0 ft*

Screen 1:

Planned Volume:_8.0 ft®

Actual Volume:__ 8.0 ft®

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

BGS

Not to Scale

= Below Ground Surface

140705.CA010020_KAFB.106113 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106113

Installation Start Date/Time: 2/5/2011 @ 08:08
Installation End Date/Time: 2/8/2011 @ 10:51

page 1 of 3

Sample Port

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

11-3/4" Borehole
100 feet BGS

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

9-5/8" Borehole ———|

3/4" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC
Screen (0.050 slot)

10 ft

(elevation) is Above Mean Sea Level

AMSL = Above Mean Sea Level

Ground Surface Elevation ‘ '
5345.8 ft AMSL

Manhole Cover

Total Depth (bit)
457.0 ft BGS (4888.8 ft)

Well Vault

Sloping Well Pad

T

Top of Screen 6
10.0 ft BGS (5335.8 ft)

Bottom of Screen 6
20.0 ft BGS (5325.8 ft)

Top of Screen 5
40.0 ft BGS (5305.8 ft)

Bottom of Screen 5
50.0 ft BGS (5295.8 ft)

Top of Screen 4
140.0 ft BGS (5205.8 ft)

Bottom of Screen 4
150.0 ft BGS (5195.8 ft)

Top of Screen 3
240.0 ft BGS (5105.8 ft)

Bottom of Screen 3
250.0 ft BGS (5095.8 ft)

Top of Screen 2
340.0 ft BGS (5005.8 ft)

Bottom of Screen 2
350.0 ft BGS (4995.8 ft)

Top of Screen 1
440.0 ft BGS (4905.08 ft)

Bottom of Screen 1
450.0 ft BGS (4895.8 ft)

Not to Scale
BGS = Below Ground Surface

140705.CA010020_KAFB.106113 (a)




Nested Soil Vapor Well Completion Diagram for KAFB-106111

page 2 of 3

Sample Port

Bottom of Concrete Seal
2.0 ft BGS (5339.3 ft)

Manhole Cover

3/8-inch Bentonite Chips
Bottom of Bentonite Interval

13.0 ft BGS (5328.3 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
26.0 ft BGS (5315.3 ft)
3/8-inch Bentonite Chips
Bottom of Bentonite Interval
39.0 ft BGS (5302.3 ft)
Filter Pack: TACNA 0.25/8
Bottom of Sand Interval
51.0 ft BGS (5290.3 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
137.0 ft BGS (5204.3 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
152.0 ft BGS (5189.3 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
238.0 ft BGS (5103.3 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
252.0 ft BGS (5089.3 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
336.5 ft BGS (5004.8 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
352.0 ft BGS (4989.3 ft)

3/8-inch Bentonite Chips

Bottom of Bentonite Interval
437.0 ft BGS (4904.3 ft)

Filter Pack: TACNA 0.25/8

Bottom of Sand Interval
455.6 ft BGS (4885.7 ft)

(elevation) is Above Mean Sea Level
All Materials Placed with Tremie Pipe

Wel

| Vault
Sloping Well Pad

Concrete Seal: _2.0 _to_ 0 ftBGS

Planned Volume_2.0 ft®
Actual Volume_2.0 ft®

Seal 6: Planned Volume:_ 7.6 ft® Actual Volume:_6.0 ft®

Screen 6:

Planned Volume:_9.0 ft®

Actual Volume:

10.0 ft®

Seal 5: Planned Volume: 9.0 ft® Actual Volume: 7.4 ft3

Screen 5:

Planned Volume:_8.3 ft*

Actual Volume:

8.0 ft*

Seal 4:

Planned Volume: 53.3 ft*

Actual Volume:

50.9 ft®

Screen 4:

Planned Volume:_5.8 ft®

Actual Volume:

7.0ft

Seal 3:

Planned Volume:_39.1 ft*

Actual Volume:

34.8 ft

Screen 3:

Planned Volume:_5.8 ft*

Actual Volume:

7.0 ft?

Seal 2:

Planned Volume:_38.7 ft*

Actual Volume:

31.5ft

Screen 2:

Planned Volume:_5.9 ft®

Actual Volume:

7.5 ft

Seal 1:

Planned Volume:_39.2 ft*

Actual Volume:

32.2 1t

Screen 1:

Planned Volume:_8.7 ft3

Actual Volume:

10.5 ft*

BGS

Not to Scale

= Below Ground Surface

140705_CA010020_SV_KAFB.106111 (b)




Nested Soil Vapor Well Completion Diagram for KAFB-106111

Installation Start Date/Time: 3/3/2011 @ 10:35
Installation End Date/Time: 3/4/2011 @ 16:25

page 1 of 3

Sample Port
Ground Surface Elevation -
5341.3 ft AMSL '

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

11-3/4" Borehole
120 feet BGS

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

9-5/8" Borehole

3/4" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC Riser

3/4" Schedule 80 PVC
Screen (0.050 slot)

10 ft

3" Schedule 80 PVC
Screen (0.050 slot)

10 ft

(elevation) is Above Mean Sea Level
AMSL = Above Mean Sea Level

Manhole Cover Well Vault

Sloping Well Pad
Concrete Seal

Top of Screen 6
15.2 ft BGS (5326.1 ft)

Bottom of Screen 6
25.2 ft BGS (5316.1 ft)

Top of Screen 5
40.1 ft BGS (5301.2 ft)

Bottom of Screen 5
50.1 ft BGS (5291.2 ft)

Top of Screen 4
140.3 ft BGS (5201.0 ft)

Bottom of Screen 4
150.3 ft BGS (5191.0 ft)

Top of Screen 3
240.3 ft BGS (5101.0 ft)

Bottom of Screen 3
250.3 ft BGS (5091.0 ft)

Top of Screen 2
340.4 ft BGS (5000.9 ft)

Bottom of Screen 2
350.4 ft BGS (4990.9 ft)

Top of Screen 1
440.3 ft BGS (4901.0 ft)

Bottom of Screen 1
450.3 ft BGS (4891.0 ft)

Total Depth
455.6 ft BGS (4885.7 ft)

Not to Scale
BGS = Below Ground Surface

140705_CA010020_SV_KAFB.106111 (a)




KAFB_BOREHOLE_LOG - SHAW_DRILLING.GDT - 4/26/11 10:30 - Z:\KAFB BFF\GINT\KAFB_PROJECT\KAFB_BFF.GPJ

Shaw-

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y. At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 1 of 16
[}
—~ | & @ .
23 5 |8 |5 %)
3 |3l g 3 _83 Material Description by Well Diagram Remarks
SE Z2 8|3 >
0P
No description recorded; disturbed. Hand augered.
- -Concrete Seal
50\t 1 L
Silty SAND (SM); light reddish brown Began drilling @ 1220 on
. (2.5YR 6/4); dry; loose; 55% very fine to 3/1/11.
fine sand; 5% very coarse sand; 10%
SB0043] 0.0 ffii_ gravel to 4mm; subrounded; 30% silt. ~Bentonite Seal Elsc/)\lijv ?[oants (5-2_5&;
l #1 Silty SAND (SM); reddish brown (2.5YR ot (8‘_3§_°1r0.‘§: 1 00/Not
1Y |sB0044| 0.0 [ 4/4); dry; very dense; 55% very fine to Recorded. Blow counts
10 fine sand; 5% gravel to 4mm; (10-11.5'): Not Recorded
subrounded to rounded; 40% silt; —r '
1 )\|SB0044 mottling throughout. Note: small piece of
1 wood (10mm) in split spoon sample.
b APAAR e - Top of Filter
AN Pack
15 Al
Silty SAND (SM); reddish brown (2.5YR 11 - Top of 3/4"
. 4/4); dry; medium dense; 50% very fine Schedule 80
: to fine sand; 5% coarse sand; 45% silt. HHHHEH siot Sereen
80045 0.0 K sM[HHHAME Blow counts (17-18.5'):
1 "] silty SAND (SM); light reddish brown | o e e an Blow
7Y |sB0o04s (2.5YR 7/3); dry; very dense; 55% very 100/Not Recorded.
20 fine to fine sand; 5% very coarse sand; Petroleum odor @ 18'
40% silt; very mottled throughout. ’
25
Silty SAND (SM); reddish brown (2.5YR | ~Bottom of
- 4/3); moist; medium dense; 55% very Screen
fine to fine sand; 45% silt.
ks Blow counts (27-28.5"):
N\Saoie! °0 | ~Bentonite Seal | 50/35/20. Blow counts
MS RN (28.5-30"): 50/25/15.
1 X|sBoo46- 0.0 [ 1]
30 MSD RS
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Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 2 of 16
— | & ®
22 5 |8 |5 V)
£ lo € 8988 Material Descripti O Well Di Remark
*% 2 g e o9 aterial Description s ell Diagram emarks
o|f Z |2 |3 -
30|?
Silty SAND (SM); reddish brown (2.5YR New 10' connection @
4/3); moist; medium dense; 55% very 1440. Resumed drilling
fine to fine sand; 45% silt. @ 1448.
- Bentonite Seal
35
Silty SAND (SM); reddish brown (2.5YR
5/4); moist; medium dense; 55% very
fine to fine sand; trace gravel; 35% silt;
o 10% clay; nonplastic; some mottling. Blow counts (37-38.5'):
SB0047| 0.0 |- _ _ 20/30/50.
Silty SAND (SM); reddish brown (2.5YR
5/4); dry; medium dense; 60% very fine WM - Top of Filter
40 to fine sand; trace gravel to 4mm; i1 Pack )
rounded; 40% silt; mottling throughout. i 'EOP of 3/4 New 10' connection @
chedule 80 e
PVC 0.050 1505. Resumed drilling
Il Slot Screen @ 1515.
45 SM
Silty SAND (SM); reddish brown (2.5YR - I
4/4); moist; medium dense; 65% very
fine to fine and coarse sand; 5% gravel
to 3mm; rounded; 30% silt; mica flakes Blow counts (47-48.5"):
5B0048| 0.0 |- throughout. 20/30/50.
. Silty SAND (SM); reddish brown (2.5YR
4/4); moist; medium dense; 70% very
50 fine to fine sand; trace gravel; 30% silt. - Bottom of .
1 Screen New 10' connection @
1530. Resumed drilling
@ 1540.
55
Silty SAND with Gravel (SM); reddish
brown (2.5YR 4/3); moist; loose; 60% - Bentonite Seal
very fine to fine sand; 15% gravel to
15mm; subangular to subrounded; 25%
silt.
60
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Shaw-

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 3 of 16
[}
—~ | & @ .
23 5 |8 |5 %)
£ |2 -g 298 8 Material Description O Well Diagram Remarks
s |g 5 |go|2a P » g
o|§ 2 £ |3 )
60 |®
Silty SAND (SM); reddish brown (2.5YR New 20' connection @
- 4/3); moist; loose; 60% very fine to fine 1545. Resumed drilling
l sand; 40% silt. @ 1550.
65
Same as above (60 ft).
70
Same as above (60 ft).
75 SM - Bentonite Seal
Silty SAND (SM); reddish brown (2.5YR
- 5/4); moist; loose; 85% fine sand; 15%
1 silt.
80
Silty SAND (SM); yellowish red (5YR New 20' connection @
- 5/6); moist; loose; 85% very fine to fine 1605.
| sand; 15% silt.
85
Silty SAND (SM); yellowish red (5YR
- 5/6); moist; loose; 80% fine sand; 3%
gravel to 20mm; subrounded to rounded;
i 17% silt.
90
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Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3
Y Coordinate: 1473288.69

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

X Coordinate:

1541336.23

Drilling Method: Air Rotary Casing Hammer
Logged By: Patrick Ostrye

Page 4 of 16

& Depth (ft)

Sample Type

Number

Headspace
PID

Lithologic
Log

Material Description

U.S.C.S.

Well Diagram

Remarks

95

100

SB0049

0.9 |

105

110

120

Poorly graded SAND (SP); reddish
brown (5YR 5/4); moist; loose; 97% fine
to medium sand; 3% gravel to 15mm;
subrounded to rounded.

Poorly graded SAND (SP); pinkish gray
(5YR 7/2); dry; loose; 100% very fine to
medium sand.

Poorly graded SAND (SP); pinkish gray
(5YR 7/2); dry; dense; 100% very fine to
medium sand. Note: split spoon

contained 2" section of cemented sand.

Poorly graded SAND (SP); pinkish gray
(5YR 7/2); dry; loose; 100% very fine to
medium sand. Note: fragments of
cemented very fine sand and silt.

Poorly graded SAND with Gravel (SP);
moist; loose; 60% fine and coarse to
very coarse sand; 40% gravel to 20mm;
angular to subrounded.

Poorly graded SAND (SP); moist; loose;
100% very fine to fine sand.

SP

- Bentonite Seal

Blow counts (97-98.5"):

30/50.

Resumed drilling @

1645.
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Shaw'

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):

Y At Time of Drilling: N/A

Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 5 of 16
[}
—~ | & D .
e 8 (8 |8 v
s o € 122938 Material Descript 9 Well Di Remark
*% s § 2o o9 aterial Description s ell Diagram emarks
o|f Z |2 |3 -
120|%
Silty SAND (SM); reddish brown (2.5YR End of 3/1/11 @ 1645.
- 4/3); moist; loose; 60% very fine to fine Resumed drilling @ 1010
sand; 40% silt. on 3/2/11, advancing with
| 9-5/8" casing.
. SM
125
Silty SAND (SM); reddish brown (5YR
- 5/3); moist; loose; 55% very fine to fine
l sand; 35% silt; 10% clay; nonplastic.
| “Poorly graded SAND (SP); reddish |
. brown (5YR 5/4); moist; very loose; - Bentonite Seal
130 100% medium to coarse sand.
135
Poorly graded SAND (SP); light reddish
. brown (5YR 6/4); moist; very loose;
100% medium to very coarse sand. _
T "M - Top of Filter
| Pack
: sp -
140 [
Poorly graded SAND with Gravel (SP); |F|F| - Top of 3/4" New 10' connection @
. light reddish brown (5YR 6/4); moist; | Schedule 80 | 1020,
. QR0 £ ; PVC 0.050
l very loose; 85% fine to coarse sand,; 1 siot Screen
15% gravel to 4mm; subrounded. :
145_ Poorly graded SAND (SP); light reddish
brown (5YR 6/4); moist; very loose;
l 100% fine to coarse sand.
s800so| 0.0 | Blow counts (147-148.5'"):
| | Poorly graded SAND with Gravel (SP); ’(510 4205/210 5g;gv’\\l/c;:tounts
1Y |sB00s0 pinkish gray (5YR 6/2); moist; dense; Recorded.
150 85% medium to very coarse sand; 15% '




KAFB_BOREHOLE_LOG - SHAW_DRILLING.GDT - 4/26/11 10:30 - Z:\KAFB BFF\GINT\KAFB_PROJECT\KAFB_BFF.GPJ

Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Ground Elevation AMSL (ft): 5341.3

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 6 of 16
[}
= g e .
23 5 |8 |5 %)
£ le £ 29158 Material Descripti 9 Well Di Remark
*g 2l g 2a23 aterial Description s ell Diagram emarks
o|§ 2 8 |5 )
150 |
gravel to 10mm; angular to rounded. || - Bottom of
8 Note: split spoon contained cemented SP 1 Screen
fragments to 45mm.

155

160

165

170

175

180

moist; very loose; 70% gravel to 35mm;
subrounded to rounded; 30% medium to
very coarse sand.

Poorly graded SAND (SP); pinkish gray
(5YR 7/2); moist; very loose; 90%
medium to very coarse sand; 10% gravel
to 10mm; subrounded to rounded.

Same as above (156 ft).

Poorly graded SAND (SP); light reddish
brown (5YR 6/3); moist; very loose; 95%
fine to medium sand; 5% gravel to 4mm;
subangular to subrounded.

SP

Poorly graded SAND (SP); reddish
brown (5YR 5/4); moist; very loose; 90%
fine to coarse sand; 10% gravel to 4mm;
subrounded.

Poorly graded SAND (SP); reddish
brown (5YR 5/4); moist; very loose; 90%
fine to medium sand; 10% gravel to
4mm; subrounded.

- Bentonite Seal

New 20' connection @

1105.
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Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3
Y Coordinate: 1473288.69
X Coordinate: 1541336.23

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling
Drilling Method: Air Rotary Casing Hammer

Logged By: Patrick Ostrye Page 7 of 16

Material Description

& Depth (ft)
Sample Type
Number
Headspace
PID
Lithologic
Log

—_

Well Diagram Remarks

U.S.C.S.

subrounded.

185

rounded.

190

. to collect sample.

195

SB0051 rounded.

coarse sand.

210

Poorly graded SAND with Gravel (SP);
reddish brown (5YR 5/4); moist; very
loose; 85% fine to medium sand; 15%
gravel to 10mm; subangular to

Poorly graded SAND with Gravel (SP);
reddish brown (5YR 5/4); moist; very
loose; 80% medium to very coarse sand;
20% gravel to 10mm; subangular to

No cuttings returned; casing fell too fast |

Poorly graded SAND with Gravel (SP);
reddish brown (5YR 5/4); moist; very
loose; 60% medium to very coarse sand;
40% gravel to 7mm; subangular to

N— -
Poorly graded GRAVEL with Sand (GP);
moist; very dense; 60% gravel to 30mm;
subrounded to rounded; 40% medium to

—_—

Clayey SAND (SC); light yeilowish brown|
(2.5YR 6/3); moist; medium dense; 80%
fine to medium sand; 15% clay; 5% silt.

New 20' connection @
1120. Resumed drilling
@ 1125.

SP

- Bentonite Seal

Blow counts (197-198.5"):
50/50.

New 20' connection @
1140. Resumed drilling

GP @ 1220.

SC
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Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3
Y Coordinate: 1473288.69
X Coordinate: 1541336.23

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling
Drilling Method: Air Rotary Casing Hammer

Logged By: Patrick Ostrye Page 8 of 16

Material Description

Depth (ft)
Sample Type
Number
Headspace
PID
Lithologic
Log

N
=
o

Well Diagram Remarks

U.S.C.S.

215

15mm; subangular.

220

rounded; gravel is pumice.

225

subrounded; gravel is pumice.

230

subangular to subrounded.

235

240

Poorly graded SAND with Gravel (SP);
yellowish brown (10YR 5/4); moist; very
loose; 85% fine to coarse sand; 15%
gravel to 20mm; subrounded to rounded.

Poorly graded SAND with Gravel (SP);
light brownish gray (10YR 6/2); moist;
very loose; 70% sand; 30% gravel to

Poorly graded SAND with Gravel (SP);
light brownish gray (10YR 6/2); moist;
very loose; 85% fine to coarse sand;
15% gravel to 4mm; subangular to

Poorly graded SAND with Gravel (SP);
light brownish gray (10YR 6/2); moist;
very loose; 85% fine to coarse sand;
15% gravel to 15mm; angular to

Well graded SAND with Gravel (SW);
light gray (7.5YR 7/1); moist; very loose;
60% sand; 40% gravel to 20mm;

Well graded SAND with Gravel (SW);
light brownish gray (10YR 6/2); moist;
very loose; 60% sand; 40% gravel to
20mm; subangular to rounded.

SP New 20' connection @

1225. Resumed drilling
@ 1235.

- Bentonite Seal

SW

RNl - Top of Filter
{1 Pack
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Shaw:

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Ground Elevation AMSL (ft): 5341.3

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 9 of 16
— | & ®
2 5 |8 |8 v
£ le £ 29158 Material Descripti O Well Di Remark
*% s E |82 § 9 aterial Description s ell Diagram emarks
o|f Z |2 |3 =)
240 |?
Well graded SAND with Gravel (SW); |[{-Top of 3/4" New 10’ connection @
. light brownish gray (10YR 6/2); dry; very : ?\c/rggutl)esgo 1240. Resumed drilling
l loose; 75% sand; 25% gravel to 15mm; 1| slot Sereen @ 1250.
subangular to rounded. :
. SW [ HE
245 AR,
Well graded SAND with Gravel (SW);
- pinkish gray (7.5YR 6/2); dry; very loose;
80% sand; 20% gravel to 7mm;
SB0052] 0.7 ° subangular to rounded; pumice present. Blow counts (247-248.5'):
Poorly graded SAND (SP); pinkish gray igﬁ:?st (Rzi%ogggb'?low
1Y |soo0s2 (5YR 6/2); moist; very dense; 100% very 60/Not Recorded.
250 fine to medium sand; trace gravel. '
| - Bottom of New 10’ connection @
i | Screen 1315.
255
Poorly graded SAND (SP); pinkish gray
- (7.5YR 6/2); moist; very loose; 100% fine
to medium sand; coarse pumice
i fragments.
Silty SAND (SM); reddish brown (5YR
. 5/4); moist; medium dense; 60% very
260 fine to medium sand; 40% silt. _Bentonite Seal
entontte 5881 New 20' connection @
- 1335. Resumed drilling
| @ 1340.
265
Same as above (258 ft).
270
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Shaw*

Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Ground Elevation AMSL (ft): 5341.3

Drillling Contractor: WDC Dirilling
Drilling Method: Air Rotary Casing Hammer

Page 10 of 16

Well Diagram

Remarks

- Bentonite Seal

Y Coordinate: 1473288.69
X Coordinate: 1541336.23 Logged By: Patrick Ostrye
[}
—~ | & @ .
EF |82 v
c Qo : g O
*% % g ?‘ﬁi g 9 Material Description %
o|§ 2 £ |3 )
270|% '
%%] Clayey SAND (SC); brown (7.5YR 4/4);
. -1 moist; medium dense; 60% fine to
l medium sand; 20% clay; 20% silt;
nonplastic. sC
27\ L
Poorly graded SAND (SP); pale brown
- (10YR 6/3); moist; loose; 100% medium
l to very coarse sand.
SP
280 | fed L
%] Well graded SAND (SW); dry; loose;
1 seree] 95% sand; 5% gravel to 5mm;
l °weer] subangular to rounded.
e SW
285 3 -
o2 Y Poorly graded GRAVEL with Sand (GP);
. 5’60 dry; medium dense; 60% gravel to
l ODQ d 15mm; subangular to subrounded; 40%
o (\° medium to very coarse sand.
4 DAY
elq
- ,)060
0Q Poorly graded GRAVEL with Sand (GP);
. '>°D° dry; medium dense; 50% gravel to
l DOD 15mm; subangular to subrounded; 45%
gBS fine to very coarse sand; 5% silt.
. DDODC
i 0
295 s o
Well graded SAND with Gravel (SW);
- moist; medium dense; 60% sand; 40%
gravel to 35mm; subrounded to rounded.| SW
1X|sB0053| 0.0 ool _ _ _ _ _ _ __
Poorly graded GRAVEL (GP); dry; very
1Y |sB00s3 dense; 90% gravel to 25mm; angularto | GP
300 rounded; 10% medium to very coarse

New 20' connection @
1350. Resumed drilling
@ 1400.

Blow counts (297-298.5'):
60/Not Recorded. Blow
counts (298.5-300"):
67/Not Recorded.
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 11 of 16
[}
—~ | & D .
23 5 |8 |3 %)
3 |3l g g a|o 9 Material Description by Well Diagram Remarks
SlE 2 |2 |5 >
300 |?
0\6} sand. New 20' connection @
il ); 5 1430. Resumed drilling
l Nelq @ 1435.
_ 50
elq
- o BO
305 50 GP
0Q{ Poorly graded GRAVEL with Sand (GP);
. '>°D° dry; medium dense; 55% gravel to
l DOD 25mm; subangular to rounded; 45%
o Og coarse to very coarse sand.
. DDODC
i o]
310 s .
22l  Well graded SAND with Gravel (SW);
- «.:w] light reddish brown (5YR 6/4); moist;
l e.oeeey  medium dense; 60% sand; 40% gravel
see] to 12mm; subrounded to rounded. SW
315 EZZ::: ——————————————————————— ——— - Bentonite Seal
0\6} Poorly graded GRAVEL with Sand (GP);
. 3 J pale brown (10YR 6/3); moist; medium
| ,O¢| dense; 70% gravel to 30mm;
'«(\°] subrounded to rounded; 30% medium to GP
- 2, o] coarse sand.
Nely
4 o 00
320 N L
<22 Well graded SAND with Gravel (SW); New 20' connection @
. pale brown (10YR 6/3); moist; medium 1445. Resumed drilling
dense; 80% sand; 20% gravel to 10mm; @ 1450.
subangular to subrounded. SW
325 | | eelg o L
Poorly graded SAND (SP); pinkish gray
(5YR 6/2); dry; loose; 95% medium to
coarse sand; 5% gravel to 4mm;
subangular to subrounded. Sp
330
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 12 of 16
— | & ®
22 5 |8 |5 V)
£ |o £ |8238 8 Material Descripti O Well Di Remark
% 2 g 8o o9 aterial Description s ell Diagram emarks
o|§ 2 8 |5 )
330 |®
022l  Well graded SAND with Gravel (SW);
. creed] light brown (7.5YR 6/3); moist; loose;
il 80% sand; 20% gravel to 4mm; angular
’ st to subrounded.
- Z: :Z - Bentonite Seal
335 R
< % Well graded SAND with Clay and Gravel
- o % (SW-SC); brown (7.5YR 5/3); moist; _
X /// loose; 70% sand; 20% gravel to 35mm; 11~ Top of Filter
i o % angular to rounded; 10% clay. Pack
- R
340 | | fedq I
Poorly graded SAND (SP); brown A - Top of 3/4" New 10' connection @
- (7.5YR 5/3); moist; loose; 95% fine to | Schedule 80 1455. Resumed drilling
2] medium sand; 5% gravel to 10mm; ~41 gIVC 0.050 @ 1505.
s - : ot Screen
»[\Subangulartorounded. _ __ __ __ /
1 ;] Well graded SAND with Gravel (SW);
light brown (7.5YR 6/3); moist; medium
i dense; 60% sand; 40% gravel to 20mm;
345 angular to rounded.
SBOOS4 Blow counts (347-348.5'):
1 “Poorly graded SAND with Gravel (SP); 50/Not Recorded.
. dry; dense; 85% medium to coarse sand;
350 15% gravel to 20mm; angular to
rounded. * 11| - Bottom of New 10' connection @
- | Screen 1525.
35 (| fEE
Well graded SAND with Gravel (SW);
- pinkish gray (7.5YR 6/2); moist; loose; - Bentonite Seal
85% sand; 15% gravel to 30mm; angular
| to rounded.
360
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 13 of 16
[}
~ | & @ .
23 5 |8 |3 %)
£ lo € 8988 Material Descripti 9 Well Di Remark
4% 2 g e o9 aterial Description s ell Diagram emarks
o|§ 2 8 |5 )
360 |
Poorly graded SAND with Gravel (SP); New 20' connection @
- light brown (7.5YR 6/3); moist; loose; 1525. Resumed drilling
l 85% fine to very coarse sand; 15% @ 1545.
gravel to 25mm; angular to rounded. SP
5, | | e ] .
Well graded SAND (SW); pinkish gray
(5YR 6/2); dry; loose; 95% sand; 5%
gravel to 15mm; subangular to rounded.
370
Well graded SAND with Gravel (SW);
pinkish gray (5YR 6/2); moist; loose;
85% sand; 15% gravel to 50mm;
subangular to rounded.
375 - Bentonite Seal
Well graded SAND (SW); pinkish gray
(5YR 6/2); moist; loose; 95% sand; 5%
gravel to 15mm; subangular to rounded.
SW
380
Well graded SAND with Gravel (SW); New 20' connection @
pinkish gray (7.5YR 6/2); moist; loose; 1550. Resumed drilling
70% sand; 30% gravel to 20mm; @ 1600.
subangular to rounded.
385
Well graded SAND with Gravel (SW);
dry; dense; 85% sand; 15% gravel to
10mm; angular to rounded.
390
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3
Y Coordinate: 1473288.69

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Drilling Method: Air Rotary Casing Hammer
Page 14 of 16

X Coordinate: 1541336.23 Logged By: Patrick Ostrye
[}
— | & Q .
£ 5 18 |& o
5 g E °a|2 9 Material Description by Well Diagram Remarks
SlE 2 |2 |5 >
390 |? '
7] Poorly graded SAND (SP); light brown
- okl (7.5YR 6/4); moist; dense; 100% SP
] ool _mediumsand. -
1011 Silty SAND (SM); light brown (7.5YR
. = 1--1 6/4); dry; dense; 50% very fine to
| “I1:] medium sand; 5% gravel to 5mm; SM
- }-]>] subrounded to rounded; 35% silt; 10%
= g claynonplastie._______ B
| /2] " Clayey SAND (SC); Tight gray (T0YR
o4 111), moist; dense; 55% very fine to fine | g
sand; 35% clay; 10% silt; low plasticity. Blow counts (397-398.5):
1 X|[sB0055| 0.0 (% _ _ _ _ ] L o
Poorly graded SAND (SPJ; light reddish f%gos'_ﬁ'{,’g".).cggﬂg
1V |sBooss brown (5YR 6/4); dry; dense; 100% fine ' ) |
400 to coarse sand.
Resumed drilling @
. 1650.
405 - i
Same as above (398 ft). Bentonite Seal
. SP
410
Same as above (398 ft).
415
Same as above (398 ft).
420
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3
Y Coordinate: 1473288.69

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Drilling Method: Air Rotary Casing Hammer
Page 15 of 16

X Coordinate:

1541336.23

Logged By: Patrick Ostrye

Sample Type
Number

» Depth (ft)

4

Headspace
PID

Material Description

Lithologic
Log

U.S.C.S.

Well Diagram

Remarks

425

430

435

440

Silty SAND (SM); brown (7.5YR 5/4);
moist; medium dense; 60% very fine to
medium sand; 40% silt.

Silty SAND (SM); brown (7.5YR 5/4);
moist; loose; 60% very fine to medium
sand; 40% silt.

Silty SAND (SM); brown (7.5YR 5/4);
moist; loose; 60% very fine to medium
sand; trace gravel to 40mm; 25% silt;
15% clay; nonplastic.

Poorly graded SAND (SP); light reddish
brown (5YR 6/3); moist; loose; 95% very
fine to medium sand; trace gravel to
30mm; 5% silt.

Same as above (435 ft).

Poorly graded SAND (SP); light reddish
brown (5YR 6/3); moist; loose; 100%
very fine to medium sand.

SB0057

0.0 |

Poorly graded SAND (SP); pinkish gray

450

(7.5YR 6/2); moist; dense; 100% fine to
medium sand.

SM

SP

- Bentonite Seal

" - Top of Filter
1 Pack

f|-Top of 3"

| Schedule 80
-1{ PVC0.050
~1:| Slot Screen

New 20' connection @
1655.

End of 3/2/11. Resumed
drilling @ 0755 on
3/3/11.

Blow count (447-448.5"):
50/45.
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Client: US Army Corps of Engineers

Project Location: KAFB, Albuquerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 3/1/2011
Date TD Reached: 3/3/2011
Date Completed: 3/4/2011

Ground Elevation AMSL (ft): 5341.3

Borehole ID: KAFB-106111

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type: Flush mount

Groundwater Levels BGS (ft):
Y. At Time of Drilling: N/A
Y At End of Drilling: N/A
Y After Drilling: N/A

Drillling Contractor: WDC Dirilling

Y Coordinate: 1473288.69 Drilling Method: Air Rotary Casing Hammer
X Coordinate: 1541336.23 Logged By: Patrick Ostrye Page 16 of 16
[}
—~ | & D .
23 5 |8 |5 %)
£ le £ 29158 Material Description 9 Well Diagram Remark
%Ejgﬂ-g_l aterial Descriptio s ell Diagra emarks
o|f Z |2 |3 >
450 |
Poorly graded SAND (SP); pinkish gray %1 - Bottom of New 10’ connection @
. (7.5YR 6/2); moist; dense; 100% fine to ;-] Screen 0810. Resumed drilling
1 medium sand. @ 0815.
] SP |-
455 N
Same as above (450 ft). |- Bottom of
T Filter Pack
4 | besled __ - Native Backfill
Well graded SAND (SW); brown (7.5YR
. 4/3); moist; medium dense; 100% sand. | SW
460
Total depth = 460 ft.
8 Reached @ 0820 on
i 3/3/111.
i Water added during
] drilling (gallons) = 0
465
i Water added during
8 construction (gallons) =
i 320
470
475
480




PROJECT NUMBER WELL NUMBER
KAFB-10628 SHEET 1 OF 1

@ CH2Z2IVIHILL
- WELL COMPLETION DIAGRAM

PROJECT : KAFB Bulk Fuels Facility, LOCATION : USS Bullhead Park
DRILLING CONTRACTOR : WDC Exploration & Wells COORDINATES : TBD
DRILLING METHOD AND EQUIPMENT USED : Air Rotary Casing Hammer, Speedstar 30K ’ DRILLER: Lee Alymer
WATER LEVEL : 496 START : 5/4/2010 END : 5/16/2010 LOGGER : W.Conway and M.Brislen
o2 1- Ground elevation at well TBD
. 2a 1
// 2- Top of casing elevation Surface elevation
a) vent hole? no
50'
* 3- Wellhead protection cover type ~ Surface completion
1 a) weep hole? no
90’ b) concrete pad dimensions 4'x 4'
140'
J 4- Dia./type of well casing 4" schedule 80 PVC
20" 160" 5- Type/slot size of screen Stainless Steel 0.010" slot
6- Type screen filter 10-20 Colorado Silica Sand
80’ a) thickness installed
240
1 7- Transition sand 20-40 Colorado Silica Sand
a) thickness installed
20 260'
8- Type of seal Hydrated bentonite chips
4 a) thickness installed
8 80' 340"
9- Cement
516' f a) Cement mix used portland cement grout
10 20' 3&30' b) thickness installed 50" (from ground surface to 50' bgs)
f 10- Dia./type of vapor wells 3/4" PVC vapor wells to be installed with
8 80' 440' 2.5' of 0.050" slot PVC screen and 8-16
‘ * Colorado Silica Sand filter pack. Installed
at 450" bgs, 350' bgs, 250" bgs, and
10 20' 460" 150" bgs. Vapor wells will be spaced in
well vault at ground surface with at least
8 T 481" 1" of clearance between vapor well
15' groundwater monitoring well.
WDC indicated building a metal plate to
7 i ; 2' transition sand 483" aid well spacing in the vault. .
3' filter pack above top of screen
4
10' Development method None expected
5 Estimated purge volume
I T I _____1___4_961___Developmenttime
25
Comments: Borehole drilled to 520" bgs.
15' All depths below ground surface.
l Well vault will need to be of suffiecient size for access to all wells
5' Sump

_—

0- 260 ft bgs
260 - 520 ft bgs

Not to scale
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Project Name:
Project Number:

SVE Pilot Testing Page of

Observation Wells

KAFB BFF Staff:

140705 Date:

Well ID

Depth Time Vacuum (inWC) Comments




SVE Pilot Testing Page of
Test Well

Project Name: KAFB BFF Staff:

Project Number: 140705 Date:

Well ID | Screened | Time | Vacuum | Differential | Flow Temp. | Relative | Total HC Co, | CO 0, H,S | LEL | Comments
Interval (inWC) | Pressure Rate (°F) Humidity | (ppm) (%) | (%) | (%) | (%) | (%)
(ft bgs) (inWC) (scfm) (%)

ft bgs = feet below ground surface  inWC = inches of water column  scfm = standard cubic feet per minute  °F = degrees Fahrenheit

ppm = parts per million

HC = hydrocarbons

LEL = lower explosive limit

% = percent
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Calculation Title: SVE Expansion Vacuum Pipe Friction Loss

Calculation Number: 140705-M-0002-00

Project Name/Number: Bulk Fuel Facility (BFF) Kirtland AFB, Albuquerque, New Mexico
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1. Problem Statement

The objective of this calculation is to determine the frictional losses for the quick and long-term tests to the soil-vapor
extraction (SVE) system at the Bulk Fuel Facilities (BFF), Kirtland AFB, Albuquerque, New Mexico. Pneulog wells KAFB-
106149 and KAFB-106154 will be combined to the existing vacuum pipeline which feeds the downstream treatment system.

2. References

2.1 Design Flow Solutions Software. Version 4, ABZ, Incorporated

SVE Expansion Vacuum Pipe Friction Loss Calculation — BFF Kirtland AFB



3. Calculation Methodology

Design Flow Solutions (DFS), a pipeline modeling software program is used to calculate the velocities and pressures within
the vacuum pipeline. The piping system is built by creating individual branches or pipelines. The model is created to show
temporary pipelines from well KAFB-106149 and well KAFB-106154 to the main treatment system. Additionally, wells KAFB-
106160 and KAFB-106161 are shown in the model, but are closed to prevent flow during the test. The temporary and existing
piping was evaluated at 150 Standard Cubic Feet per Minute (SCFM) from each well to determine the pressure loss across
the connection.

3.1 Pipeline

Each extraction well KAFB-106149 and KAFB-160154 contains a well head with drop pipe to the well and a dilution
air entry port at the well head. Flows are input for the well vapor and ambient dilution air. Individual pipelines are
modeled from each well with pipe components from the well heads to a common header. The common header is
modeled to the inlet of the vacuum blower system. A pressure from the vacuum blower curve is input at the end of
the pipeline closest to the blower system.

With given fluid conditions, piping materials, piping lengths, preliminary pipe diameters are input. An output of velocity and
pressure are calculated. Pipe diameters are adjusted for each pipeline to produce a minimal friction loss within the piping.

4. Input and Assumptions

4.1 Well Head Piping

Each well head for extraction wells KAFB-160149 and KAFB-160154 is identically modeled. Properties and
components of each modeled pipeline are shown below. The components of all piping within the wellhead are
estimated for the temporary setup. All data output is detailed within the calculation outputs (Attachment A).

411 Material

Piping material within the well head piping is Polyvinylchloride (PVC), schedule 80 with a rubberized hose to connect
to the outgoing pipeline to the treatment system.

41.2 Valves & Fittings

The well head is modeled with the following components:
e  3-inch pipe to each of the 3 screened casings at each Pneulog well
e B-inch ball valve (from well)
e B-inch ball valve (from dilution air)
o Enlarger/Reducer for pipe schedule and pipe size change

41.3 Lengths and Elevations

Piping at the well head includes 5 feet of 6-inch PVC pipe. A 100 foot section of 4-inch diameter rubberized hose
connects the well head at KAFB-106149 piping and a 40 foot section from KAFB-106154 to the HDPE pipeline
leaving the wellhead.

SVE Expansion Vacuum Pipe Friction Loss Calculation — BFF Kirtland AFB



4.2

4.21

4.2.2

4.2.3

4.3

The pipeline contains mostly air from the well with little water vapor. Elevation changes do not significantly affect
frictional losses within air pipelines, so no elevation changes were entered in the model.
Existing Vacuum Pipeline

The branch lines from each well head to the common header were modeled. A common header was then modeled
to the treatment system.

Material

Piping material within the vacuum pipeline header is High Density Polyethylene (HDPE), SDR-17

Valves & Fittings

The existing vacuum pipeline from the temporary connections to the SVE system is modeled with the following
components:

o Five (8) 90-degree elbows (from KAFB-160149 well head to common header)

e Two (2) Branch Tees, at road crossings (from KAFB-160149 well head to common header)

o Enlargers/Reducers for pipe schedule and pipe size change

Lengths and Elevations

Piping from well KAFB-160149 temporary connection to the common header includes 200 feet of 6-inch pipe. Piping
from well KAFB-106154 to the common header includes 25 feet of 6-inch pipe. When the two separate lines join to
the common header an 8-inch section of pipe, 100 feet long, extends to the treatment system.

Elevation changes do not significantly affect frictional losses within air pipelines, so no elevation changes were
entered in the model.

Fluid Conditions

Fluid references are to air, and entering the piping at the wellhead at 50 degrees Fahrenheit. Atmospheric conditions
of 12.04 psia and 50 degrees Fahrenheit are modeled at the treatment system.

Flow conditions are 150 SCFM at each well head, 75 SCFM from two of the three well casings.
A vacuum of 11 in Hg at from the blower or 183 inches water column (in WC) vacuum at elevation is input at the
treatment system.

SVE Expansion Vacuum Pipe Friction Loss Calculation — BFF Kirtland AFB



5. Calculations

51 Frictional Head Loss

Design Flow Solutions (DFS) is a computerized software tool implementing macroscopic fluid flow calculations to solve
networks of branches and pipelines. Using the inputs from section 4, velocities and pressures are determined through a
compressible flow calculation. Consecutive iterations are conducted changing the pipe diameter until ideal velocities and
pressures are reached.

6. Results and Conclusions

The frictional head loss within the vacuum pipeline is detailed in the table below.

Piping Vacuum Loss [in WC]
Pipeline 150 SCFM per Well
KAFB-160149 183.0 (SVE) - 186.7 (wellhead) = 3.7 in WC vacuum loss
KAFB-160154 183.0 (SVE) — 185.0 (wellhead) = 2 in WC vacuum loss

The vacuum loss in each pipeline and temporary connection is a maximum of 3.7 in WC and is acceptable for losses
throughout the piping for the tests.

7. Attachments

Attachment A includes the following information for each case:

Branch Numbers
Pressure

Volumetric Flow Rate
Velocity

Pipe Inside Diameter
Branch Summaries

SVE Expansion Vacuum Pipe Friction Loss Calculation — BFF Kirtland AFB



Attachment A
Design Flow Solutions Software Output

SVE Expansion Vacuum Pipe Friction Loss Calculation — BFF Kirtland AFB
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DF DesigNet,

Version 4

-1- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 1

FLUID DESCRIPTION

Outlet Fluid Conditions

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000
Temperature: 50.00
Pressure: 183.02
Density: 0.03
Specific Volume: 28.608
Abs. Viscosity: 0.017
Kin. Viscosity: 31.063

HARDWARE
Number of Components: 7
Branch Inlet Diameter: 7.0611
Branch Outlet Diameter: 7.0611
Branch Elevational Change: 0.0
Branch K Factor: 5.18

Fahrenheit

in water (68F) abs = 6.60 PSIA
1b/cu ft

cu ft/1lb

centipoise

centistokes

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 1,374.2
Std Vol. Flow Rate: 300.000
Inlet Vol. Flow Rate: 4,884.3
Inlet Velocity: 34.4
Inlet Mach No.: 0.031
Outlet Vol. Flow Rate: 4,901.5
Outlet Velocity: 34.6
Outlet Mach No.: 0.031
Differential Pressure: 0.02

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

PSID

2013



DF DesigNet, Version 4 —-2- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: [2] Tee, 8" Thru Branch
Din: 7.611 Dout: 7.611 Area: 45.496 dz: 0.00
Re: 65506 f: 0.014210 EL: 60.00 K: 0.85
Pin: 183.67 Pout: 183.45 DP: 0.01 HL:
D: 0.035 mu : 0.017
W: 1374.23 Q: 4884 .26 Vin: 34.44 Vout: 34.48
Component Name: Pipe, NPS 8, sched 17.0, 100.00 feet
Din: 7.611 Dout: 7.611 Area: 45.496 dz: 0.00
Re: 65506 f: 0.011237 EL: 157.67 K: 1.77
Pin: 183.45 Pout: 183.23 DP: 0.01 HL:
D: 0.035 mu : 0.017
W: 1374.23 Q: 4889.92 Vin: 34.48 Vout: 34.52
Component Name: [4] Elbow, 8" 90 Thr/SW
Din: 7.0611 Dout: 7.611 Area: 45.496 dz: 0.00
Re: 65506 f: 0.014210 EL: 30.00 K: 0.43
Pin: 183.23 Pout: 183.02 DP: 0.01 HL:
D: 0.035 mu : 0.017

W: 1374.23 Q: 4895.82 Vin: 34.52 Vout: 34.56



DF DesigNet, Version 4

-3 Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 2

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 2
Branch Inlet Diameter: 5.845
Branch Outlet Diameter: 7.0611
Branch Elevational Change: 0.0
Branch K Factor: 0.77

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 687.1
Std Vol. Flow Rate: 150.000
Inlet Vol. Flow Rate: 2,440.7
Inlet Velocity: 29.2
Inlet Mach No.: 0.026
Outlet Vol. Flow Rate: 2,440.9
Outlet Velocity: 17.2
Outlet Mach No.: 0.016

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

4.024E-05 PSID

2013



DF DesigNet,

Version 4

—4 —

HARDWARE DESCRIPTION

Symbols and Units:

Mon Oct 07

- TABLE 1

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 17.0, 25.00 feet
Din: 5.845 Dout: 5.845 Area: 26.832 dz:
Re: 420647 f: 0.011803 EL: 51.33 K:
Pin: 183.78 Pout: 183.73 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 687.12 Q: 2440.71 Vin: 29.18 Vout:
Component Name: Enlarger, 6 X 8" sud
Din: 5.845 Dout: 7.611 Area: 26.832 dz:
Re: 32749 f: 0.015020 EL: 11.20 K:
Pin: 183.73 Pout: 183.78 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 687.12 Q: 2441 .43 Vin: 29.19 Vout:

17:59:50 2013

0.00
0.61

29.19

0.00
0.17

17.21



DF DesigNet, Version 4

-5- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 5

FLUID DESCRIPTION

Compressible - Location Not Specified

Spec. Heat Ratio (Cp/Cv): 1.400

Molecular Weight: 28.96

Specific Gravity: 1.000

HARDWARE DESCRIPTION

Number of Components: 2

Branch Inlet Diameter: 5.709 inches
Branch Outlet Diameter: 5.709 inches
Branch Elevational Change: 0.0 feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet Mach No.: 0.000

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet, Version 4 —-6—

Mon Oct 07 17:59:50

HARDWARE DESCRIPTION - TABLE 1
Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 5.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: f: EL: K:
Pin: Pout: DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Ball wvalve
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: f: 0.015096 EL: 3.00 K: 1.0E+24
Pin: Pout: 184.76 DP: HL:
D: mu :
W 0.00 Q: Vin: Vout: 0.00

2013



DF DesigNet, Version 4

Branch Number:

-7- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

FLUID DESCRIPTION

Compressible - Location Not Specified
Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

Number of Components:
Branch Inlet Diameter:

Branch Outlet Diameter:

HARDWARE DESCRIPTION

12
5.845 inches
7.611 inches

Branch Elevational Change: 0.0 feet

Branch K Factor:

Mass Flow Rate:

Std Vol. Flow Rate:
Inlet Vol. Flow Rate:
Inlet Velocity:

Inlet Mach No.:

Outlet Vol. Flow Rate:
Outlet Velocity:
Outlet Mach No.:

Differential Pressure:

10.42

FLOW DESCRIPTION

687.1 1b/hr
150.000 SCFM
2,429.1 US gal/min

29.0 ft/sec (FPS)

0.026

2,440.7 US gal/min
17.2 ft/sec (FPS)
0.01l6

0.03 PSID

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION -

Symbols and Units:

—-8—

TABLE

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 17.0, 200.00
Din: 5.845 Dout: 5.845 Area: 26.832
Re: 42647 f: 0.011803 EL: 410.61
Pin: 184.66 Pout: 184.23 DP: 0.02
D: 0.035 mu : 0.017
W: 687.12 Q: 2429.09 Vin: 29.04
Component Name: [8] Elbow, 6" Thr/SW
Din: 5.845 Dout: 5.845 Area: 26.832
Re: 420647 f: 0.015020 EL: 30.00
Pin: 184.23 Pout: 183.91 DP: 0.01
D: 0.035 mu : 0.017
W: 687.12 Q: 2434.79 Vin: 29.11
Component Name: [2] Tee, 6" Thru Branch
Din: 5.845 Dout: 5.845 Area: 26.832
Re: 420647 f: 0.015020 EL: 60.00
Pin: 183.91 Pout: 183.75 DP: 0.01
D: 0.035 mu : 0.017
W: 687.12 Q: 2439.06 Vin: 29.16
Component Name: Enlarger, 6 X sud
Din: 5.845 Dout: 7.611 Area: 26.832
Re: 32749 f: 0.015020 EL: 11.20
Pin: 183.75 Pout: 183.80 DP: 0.00
D: 0.035 mu : 0.017
W: 687.12 Q: 2441 .20 Vin: 29.19

Mon Oct 07 17:59:50 2013

1

feet

dz: 0.00
K: 4.85
HL:

Vout: 29.11
dz: 0.00
K: 0.45
HL:

Vout: 29.16
dz: 0.00
K: 0.90
HL:

Vout: 29.19
dz: 0.00
K: 0.17
HL:

Vout: 17.21



DF DesigNet, Version 4

—-9— Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 6

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 12
Branch Inlet Diameter: 5.709
Branch Outlet Diameter: 5.845
Branch Elevational Change: 0.0
Branch K Factor: 12.41

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Inlet Vol. Flow Rate: 0.0
Inlet Velocity: 0.0
Inlet Mach No.: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0
Outlet Mach No.: 0.000
Differential Pressure: 0.00

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

PSID

2013



DF DesigNet, Version 4 -10- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout - Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W - Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Reducer, 6 X 4" sud
Din: 5.709 Dout: 4.000 Area: 25.598 dz: 0.00
Re: 0 f: 0.0150%96 EL: 69.98 K: 1.06
Pin: 184.76 Pout: 184.76 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 0.00 Q: 0.00 Vin: 0.00 Vout: 0.00
Component Name: Pipe, NPS 4, 5.00 feet
Din: 4.000 Dout: 4.000 Area: 12.566 dz: 0.00
Re: 0 f: 0.012695 EL: 15.00 K: 0.19
Pin: 184.76 Pout: 184.76 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 0.00 Q: 0.00 Vin: 0.00 Vout: 0.00
Component Name: Enlarger, 4 X 6" sud
Din: 4.000 Dout: 5.845 Area: 12.566 dz: 0.00
Re: 0 f: 0.016311 EL: 17.33 K: 0.28
Pin: 184.76 Pout: 184.76 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 0.00 Q: 0.00 Vin: 0.00 Vout: 0.00
Component Name: Pipe, NPS 6, sched 17.0, 240.00 feet
Din: 5.845 Dout: 5.845 Area: 26.832 dz: 0.00
Re: 0 f: 0.011803 EL: 492.73 K: 5.82
Pin: 184.76 Pout: 184.76 DP: 0.00 HL:
D: 0.035 mu : 0.017

W 0.00 Q: 0.00 Vin: 0.00 Vout: 0.00



DF DesigNet,

Component Name:

Din: 5.845
Re: 0
Pin: 184.76
D: 0.035
W: 0.00

Component Name:

Din: 5.845
Re: 0
Pin: 184.76
D: 0.035
W: 0.00

Version

(6]

Dout:

f:

Pout:

mu :

Q:

[21]

Dout:

Pout:

4 -11- Mon Oct
Elbow, 6" 90 Thr/SW
5.845 Area: 26.832 dz:
0.015020 EL: 30.00 K:
184.76 DP: 0.00 HL:
0.017
0.00 Vin: 0.00 Vout:
Tee, 6" Thru Branch
5.845 Area: 26.832 dz:
0.015020 EL: 60.00 K:
184.76 DP: 0.00 HL:
0.017
0.00 Vin: 0.00 Vout:

07 17:

59:50 2013

.00
.45

.00

.00
.90

.00



DF DesigNet, Version 4

-12- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 7

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 1
Branch Inlet Diameter: 5.845
Branch Outlet Diameter: 5.845
Branch Elevational Change: 0.0
Branch K Factor: 4.85

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Inlet Vol. Flow Rate: 0.0
Inlet Velocity: 0.0
Inlet Mach No.: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0
Outlet Mach No.: 0.000
Differential Pressure: 0.00

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

PSID

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION -

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 17.0, 200.00
Din: 5.845 Dout: 5.845 Area: 26.832
Re: 0 f: 0.011803 EL: 410.061
Pin: 183.88 Pout: 183.88 DP: 0.00
D: 0.035 mu : 0.017
W: 0.00 Q: 0.00 Vin: 0.00

TABLE 1

Mon Oct 07 17:59:50

feet
dz: 0.00
K: 4.85
HL:
Vout: 0.00

2013



DF DesigNet, Version 4

Branch Number:

-14- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

FLUID DESCRIPTION

Compressible - Location Not Specified
Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

Number of Components:
Branch Inlet Diameter:

Branch Outlet Diameter:

HARDWARE DESCRIPTION

3
5.709 inches
5.845 inches

Branch Elevational Change: 0.0 feet

Branch K Factor:

Mass Flow Rate:

Std Vol. Flow Rate:
Inlet Vol. Flow Rate:
Inlet Velocity:

Inlet Mach No.:

Outlet Vol. Flow Rate:
Outlet Velocity:
Outlet Mach No.:

Differential Pressure:

11.10

FLOW DESCRIPTION

687.1 1lb/hr
150.000 SCFM
2,426.6 US gal/min

30.4 ft/sec (FPS)

0.027

2,439.6 US gal/min
29.2 ft/sec (FPS)
0.026

0.04 PSID

2013



DF DesigNet, Version 4 -15- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Reducer, 5.709 X 4" sud
Din: 5.709 Dout: 3.970 Area: 25.598 dz: 0.00
Re: 43663 f: 0.0150%96 EL: 73.15 K: 1.10
Pin: 184.85 Pout: 184.42 DP: 0.02 HL:
D: 0.035 mu : 0.017
W: 687.12 Q: 2426.58 Vin: 30.41 Vout: 63.01
Component Name: Pipe, NPS 4, 50.00 feet
Din: 4.000 Dout: 4.000 Area: 12.566 dz: 0.00
Re: 62345 f: 0.014066 EL: 150.00 K: 2.11
Pin: 184.42 Pout: 183.56 DP: 0.03 HL:
D: 0.035 mu : 0.017
W 687.12 Q: 2431.02 Vin: 62.07 Vout: 62.36
Component Name: Enlarger, 4 X 6" sud
Din: 3.970 Dout: 5.845 Area: 12.379 dz: 0.00
Re: 42647 f: 0.016338 EL: 17.76 K: 0.29
Pin: 183.56 Pout: 183.86 DP: -0.01 HL:
D: 0.035 mu : 0.017

W: 687.12 Q: 2442 .44 Vin: 63.30 Vout: 29.17



DF DesigNet, Version 4

-16- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

Branch Number: 9

File Name: 3 inch well head

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 3
Branch Inlet Diameter: 2.864
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 1.47

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 343.6
Std Vol. Flow Rate: 75.000
Inlet Vol. Flow Rate: 1,211.7
Inlet Velocity: 60.3
Inlet Mach No.: 0.055
Outlet Vol. Flow Rate: 1,212.4
Outlet Velocity: 15.2
Outlet Mach No.: 0.014

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

8.821E-05 PSID

2013



DF DesigNet, Version 4 -17- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.013567 EL: 62.85 K: 0.85
Pin: 185.01 Pout: 184.68 DP: 0.01 HL:
D: 0.035 mu : 0.017
W: 343.56 OQ: 1211.69 Vin: 60.34 Vout: 60.45
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.017591 EL: 3.00 K: 0.05
Pin: 184.68 Pout: 184.66 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 343.56 OQ: 1213.85 Vin: 60.45 Vout: 60.46
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 21830 f: 0.017591 EL: 31.84 K: 0.56
Pin: 184.66 Pout: 185.01 DP: -0.01 HL:
D: 0.035 mu : 0.017

W: 343.56 Q: 1213.99 Vin: 60.46 Vout: 15.20



DF DesigNet, Version 4
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ONE-PAGE SUMMARY

10
3 inch well head

Branch Number:

File Name:

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 3
Branch Inlet Diameter: 2.864
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 1.47

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 343.6
Std Vol. Flow Rate: 75.000
Inlet Vol. Flow Rate: 1,211.7
Inlet Velocity: 60.3
Inlet Mach No.: 0.055
Outlet Vol. Flow Rate: 1,212.4
Outlet Velocity: 15.2
Outlet Mach No.: 0.014

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

8.822E-05 PSID

2013



DF DesigNet, Version 4 -19- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.013567 EL: 62.85 K: 0.85
Pin: 185.00 Pout: 184.67 DP: 0.01 HL:
D: 0.035 mu : 0.017
W: 343.56 Q: 1211.74 Vin: 60.35 Vout: 60.45
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.017591 EL: 3.00 K: 0.05
Pin: 184.67 Pout: 184.65 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 343.56 OQ: 1213.90 Vin: 60.45 Vout: 60.46
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 21830 f: 0.017591 EL: 31.84 K: 0.56
Pin: 184.65 Pout: 185.00 DP: -0.01 HL:
D: 0.035 mu : 0.017

W: 343.56 Q: 1214.04 Vin: 60.46 Vout: 15.20



DF DesigNet,

Branch

File Name:

Compressible -

Spec.

Number
Branch

Branch

Version 4
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ONE-PAGE SUMMARY

11
3 inch well head

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 3
Inlet Diameter: 2.864
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet, Version 4 -21- Mon Oct 07 17:59:50

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: f: EL: K:
Pin: Pout: DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: f: 0.017591 EL: 3.00 K: 1.0E+24
Pin: Pout: 185.01 DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 0 f: 0.017591 EL: 31.84 K: 0.56
Pin: 185.01 Pout: 185.01 DP: 0.00 HL:
D: mu :
W 0.00 Q: Vin: Vout: 0.00

2013



DF DesigNet, Version 4

22— Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

12
Well Head

Branch Number:

File Name:

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 2
Branch Inlet Diameter: 5.709
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 0.17

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 687.1
Std Vol. Flow Rate: 150.000
Inlet Vol. Flow Rate: 2,426.0
Inlet Velocity: 30.4
Inlet Mach No.: 0.027
Outlet Vol. Flow Rate: 2,426.2
Outlet Velocity: 30.4
Outlet Mach No.: 0.027

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

0.0005992 PSID

2013



DF DesigNet, Version 4 23— Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 5.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: 43663 f: 0.011856 EL: 10.51 K: 0.12
Pin: 184.90 Pout: 184.88 DP: 0.00 HL:
D: 0.035 mu : 0.017
W: 687.12 Q: 2425.98 Vin: 30.41 Vout: 30.41
Component Name: Ball wvalve
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: 43663 f: 0.0150%96 EL: 3.00 K: 0.05
Pin: 184.88 Pout: 184.88 DP: 0.00 HL:
D: 0.035 mu : 0.017

W: 687.12 Q: 2426.14 Vin: 30.41 Vout: 30.41



DF DesigNet,

Branch

File Name:

Compressible -

Spec.

Number
Branch

Branch

Version 4
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ONE-PAGE SUMMARY

13

Dilution Air

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 4
Inlet Diameter: 5.709
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din -

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 3.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: EL:

Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: [2] Elbow, 6" Thr/SW

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 30.00
Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: Ball valve

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 3.00
Pin: Pout: 184.96 DP:

D: mu :

W: 0.00 Q: Vin:

Inlet Diameter -

Dout — Outlet Diameter -

inches

inches

Mon Oct 07 17:59:50

dz: 0.00
K:

HL:

Vout:

dz: 0.00
K: 0.45
HL:

Vout:

dz: 0.00
K: 1.0E+24
HL:

Vout: 0.00

2013



DF DesigNet,

Branch

File Name:

Compressible -

Spec.

Number
Branch

Branch

Version 4

—-26— Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

14

Dilution Air

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 4
Inlet Diameter: 5.709
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din -

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 3.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: EL:

Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: [2] Elbow, 6" Thr/SW

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 30.00
Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: Ball valve

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 3.00
Pin: Pout: 184.76 DP:

D: mu :

W: 0.00 Q: Vin:

Inlet Diameter -

Dout — Outlet Diameter -

inches

inches

Mon Oct 07 17:59:50

dz: 0.00
K:

HL:

Vout:

dz: 0.00
K: 0.45
HL:

Vout:

dz: 0.00
K: 1.0E+24
HL:

Vout: 0.00

2013



DF DesigNet,

Branch

File Name:

Compressible -

Spec.

Number
Branch

Branch

Version 4
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ONE-PAGE SUMMARY

15

Dilution Air

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 4
Inlet Diameter: 5.709
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din -

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 3.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: EL:

Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: [2] Elbow, 6" Thr/SW

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 30.00
Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: Ball valve

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 3.00
Pin: Pout: 186.68 DP:

D: mu :

W: 0.00 Q: Vin:

Inlet Diameter -

Dout — Outlet Diameter -

inches

inches

Mon Oct 07 17:59:50

dz: 0.00
K:

HL:

Vout:

dz: 0.00
K: 0.45
HL:

Vout:

dz: 0.00
K: 1.0E+24
HL:

Vout: 0.00

2013



DF DesigNet, Version 4
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ONE-PAGE SUMMARY

16
Well Head

Branch Number:

File Name:

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 2
Branch Inlet Diameter: 5.709
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 0.17

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 687.1
Std Vol. Flow Rate: 150.000
Inlet Vol. Flow Rate: 2,403.6
Inlet Velocity: 30.1
Inlet Mach No.: 0.027
Outlet Vol. Flow Rate: 2,403.8
Outlet Velocity: 30.1
Outlet Mach No.: 0.027

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

0.0005936 PSID

2013



DF DesigNet, Version 4 -31- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 5.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: 43663 f: 0.011856 EL: 10.51 K: 0.12
Pin: 186.62 Pout: 186.60 DP: 0.00 HL:
D: 0.036 mu: 0.017
W: 687.12 Q: 2403.61 Vin: 30.13 Vout: 30.13
Component Name: Ball wvalve
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: 43663 f: 0.0150%96 EL: 3.00 K: 0.05
Pin: 186.60 Pout: 186.60 DP: 0.00 HL:
D: 0.036 mu: 0.017

W: 687.12 Q: 2403.76 Vin: 30.13 Vout: 30.13



DF DesigNet, Version 4

-32- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

17
3 inch well head

Branch Number:

File Name:

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 3
Branch Inlet Diameter: 2.864
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 1.47

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 343.6
Std Vol. Flow Rate: 75.000
Inlet Vol. Flow Rate: 1,200.06
Inlet Velocity: 59.8
Inlet Mach No.: 0.054
Outlet Vol. Flow Rate: 1,201.3
Outlet Velocity: 15.1
Outlet Mach No.: 0.014

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

8.688E-05 PSID

2013



DF DesigNet, Version 4 -33- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43533 f: 0.013567 EL: 62.85 K: 0.85
Pin: 186.72 Pout: 186.40 DP: 0.01 HL:
D: 0.036 mu: 0.017
W: 343.56 OQ: 1200.59 Vin: 59.79 Vout: 59.90
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.017591 EL: 3.00 K: 0.05
Pin: 186.40 Pout: 186.38 DP: 0.00 HL:
D: 0.036 mu: 0.017
W: 343.56 OQ: 1202.69 Vin: 59.90 Vout: 59.90
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 21830 f: 0.017591 EL: 31.84 K: 0.56
Pin: 186.38 Pout: 186.72 DP: -0.01 HL:
D: 0.036 mu: 0.017

W: 343.56 Q: 1202.82 Vin: 59.90 Vout: 15.06



DF DesigNet, Version 4
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ONE-PAGE SUMMARY

18
3 inch well head

Branch Number:

File Name:

FLUID DESCRIPTION

Compressible -

Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
Number of Components: 3
Branch Inlet Diameter: 2.864
Branch Outlet Diameter: 5.709
Branch Elevational Change: 0.0
Branch K Factor: 1.47

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 343.6
Std Vol. Flow Rate: 75.000
Inlet Vol. Flow Rate: 1,200.5
Inlet Velocity: 59.8
Inlet Mach No.: 0.054
Outlet Vol. Flow Rate: 1,201.2
Outlet Velocity: 15.1
Outlet Mach No.: 0.014

Differential Pressure:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

US gal/min
ft/sec (FPS)

8.687E-05 PSID

2013



DF DesigNet, Version 4 -35- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43533 f: 0.013567 EL: 62.85 K: 0.85
Pin: 186.73 Pout: 186.40 DP: 0.01 HL:
D: 0.036 mu: 0.017
W: 343.56 OQ: 1200.54 Vin: 59.79 Vout: 59.89
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: 43534 f: 0.017591 EL: 3.00 K: 0.05
Pin: 186.40 Pout: 186.38 DP: 0.00 HL:
D: 0.036 mu: 0.017
W: 343.56 OQ: 1202.65 Vin: 59.89 Vout: 59.90
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 21830 f: 0.017591 EL: 31.84 K: 0.56
Pin: 186.38 Pout: 186.73 DP: -0.01 HL:
D: 0.036 mu: 0.017

W: 343.56 Q: 1202.78 Vin: 59.90 Vout: 15.06
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File Name:

Compressible -

Spec.

Number
Branch

Branch

Version 4
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ONE-PAGE SUMMARY

19
3 inch well head

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 3
Inlet Diameter: 2.864
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet, Version 4 -37- Mon Oct 07 17:59:50

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 3, sched 80, 15.00 feet
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: f: EL: K:
Pin: Pout: DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Ball wvalve
Din: 2.864 Dout: 2.864 Area: 6.442 dz: 0.00
Re: f: 0.017591 EL: 3.00 K: 1.0E+24
Pin: Pout: 186.73 DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Enlarger, 3 X 6" sud
Din: 2.864 Dout: 5.709 Area: 6.442 dz: 0.00
Re: 0 f: 0.017591 EL: 31.84 K: 0.56
Pin: 186.73 Pout: 186.73 DP: 0.00 HL:
D: mu :
W 0.00 Q: Vin: Vout: 0.00

2013
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Dilution Air

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 4
Inlet Diameter: 5.709
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet,

Version 4

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din -

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 3.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: EL:

Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: [2] Elbow, 6" Thr/SW

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 30.00
Pin: Pout: DP:

D: mu :

W: 0.00 Q: Vin:

Component Name: Ball valve

Din: 5.709 Dout: 5.709 Area: 25.598
Re: f: 0.0150%96 EL: 3.00
Pin: Pout: 183.88 DP:

D: mu :

W: 0.00 Q: Vin:

Inlet Diameter -

Dout — Outlet Diameter -

inches

inches

Mon Oct 07 17:59:50

dz: 0.00
K:

HL:

Vout:

dz: 0.00
K: 0.45
HL:

Vout:

dz: 0.00
K: 1.0E+24
HL:

Vout: 0.00

2013
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Well Head

Number:

FLUID DESCRIPTION

Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

HARDWARE
of Components: 2
Inlet Diameter: 5.709
Outlet Diameter: 5.709
Elevational Change: 0.0

Branch

Location Not Specified

DESCRIPTION

inches

inches

feet

FLOW DESCRIPTION

Mass Flow Rate: 0.0
Std Vol. Flow Rate: 0.000
Outlet Vol. Flow Rate: 0.0
Outlet Velocity: 0.0

Outlet

Mach No.:

lb/hr

SCEFM

US gal/min
ft/sec (FPS)

2013



DF DesigNet, Version 4 -41-

Mon Oct 07 17:59:50

HARDWARE DESCRIPTION - TABLE 1
Symbols and Units:

Din — Inlet Diameter - inches

Dout — Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W — Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Pipe, NPS 6, sched 80, 5.00 feet
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: f: EL: K:
Pin: Pout: DP: HL:
D: mu :
W: 0.00 Q: Vin: Vout:
Component Name: Ball wvalve
Din: 5.709 Dout: 5.709 Area: 25.598 dz: 0.00
Re: f: 0.015096 EL: 3.00 K: 1.0E+24
Pin: Pout: 183.88 DP: HL:
D: mu :
W 0.00 Q: Vin: Vout: 0.00

2013



DF DesigNet, Version 4

Branch Number:

—-42- Mon Oct 07 17:59:50

ONE-PAGE SUMMARY

FLUID DESCRIPTION

Compressible - Location Not Specified
Spec. Heat Ratio (Cp/Cv): 1.400
Molecular Weight: 28.96
Specific Gravity: 1.000

Number of Components:
Branch Inlet Diameter:

Branch Outlet Diameter:

HARDWARE DESCRIPTION

3
5.709 inches
5.845 inches

Branch Elevational Change: 0.0 feet

Branch K Factor:

Mass Flow Rate:

Std Vol. Flow Rate:
Inlet Vol. Flow Rate:
Inlet Velocity:

Inlet Mach No.:

Outlet Vol. Flow Rate:
Outlet Velocity:
Outlet Mach No.:

Differential Pressure:

19.74

FLOW DESCRIPTION

687.1 1lb/hr
150.000 SCFM
2,404.2 US gal/min

30.1 ft/sec (FPS)

0.027

2,428.0 US gal/min
29.0 ft/sec (FPS)
0.026

0.07 PSID

2013



DF DesigNet, Version 4 -43- Mon Oct 07 17:59:50 2013

HARDWARE DESCRIPTION - TABLE 1

Symbols and Units:

Din — Inlet Diameter - inches

Dout - Outlet Diameter - inches

A - Inlet Area - sg inches

dzZ - Elevational Change - feet

Re — Reynolds Number

EL - Egquivalent Length - Diameters

K —-— K Factor relative to Inlet Diameter

Pin — Inlet Pressure — in water (68F) abs

Pout - Outlet Pressure - in water (68F) abs

DP - Differential Pressure - PSID

HL - Frictional Head Loss - feet

D - Inlet Density - lb/cu ft

mu — Inlet Absolute Viscosity — centipoise

W - Mass Flow Rate - 1lb/hr

Q — Actual Volumetric Flow Rate - US gal/min

Vin - Inlet Velocity - ft/sec (FPS)

Vout — Outlet Velocity - ft/sec (FPS)
Component Name: Reducer, 6 X 4" sud
Din: 5.709 Dout: 4.000 Area: 25.598 dz: 0.00
Re: 43663 f: 0.0150%96 EL: 69.98 K: 1.06
Pin: 186.57 Pout: 186.16 DP: 0.01 HL:
D: 0.036 mu: 0.017
W: 687.12 Q: 2404.20 Vin: 30.13 Vout: 61.49
Component Name: Pipe, NPS 4, 100.00 feet
Din: 4.000 Dout: 4.000 Area: 12.566 dz: 0.00
Re: 62343 f: 0.014066 EL: 300.01 K: 4.22
Pin: 186.16 Pout: 184.45 DP: 0.06 HL:
D: 0.036 mu: 0.017
W: 687.12 Q: 2408.34 Vin: 61.49 Vout: 62.06
Component Name: Enlarger, 4 X 6" sud
Din: 4.000 Dout: 5.845 Area: 12.566 dz: 0.00
Re: 420647 f: 0.016311 EL: 17.33 K: 0.28
Pin: 184.45 Pout: 184.74 DP: -0.01 HL:
D: 0.035 mu : 0.017

W: 687.12 Q: 2430.69 Vin: 62.06 Vout: 29.03



APPENDIX D

THIS PAGE INTENTIONALLY LEFT BLANK

Kirtland AFB BFF October 2013
SVE Expansion WP Part | KAFB-0013-0011c



APPENDIX E

APPENDIX E

Project Schedule

Kirtland AFB BFF October 2013
SVE Expansion WP Part | KAFB-0013-0011c



D Task Name ‘ Duration ‘ Start Finish JAugust Dctober November ecember Danuar February March Ipril IMay Dune Dul IAugust k [October INovember December Danuary [February Mai
a 7128 8/a [8/11]8/18[8/25] 9/1 | 9/8 [9/15]9/22]9/29[10/6 10/1310/2010/2 J 12/1 1218 112/1512/22112/29 1/5 [1/12]1/19]1/26] 2/2 | 2/9 [2116]2/23] 312 | 3/9 [3/16[3/23[3/30/ 4/6 [4/13]4/20[4/27 | 5/4 [511]5/18]5/25] 6/1 | 6/8 [6/15]6/22]6/29] 7/6 [7/13[7/20]7/27] 813 [8/10]8/17]8/124] 8/31| 9/7 |9/14[9/21 [9/28 | 10/5 01 2l10/1910/26] 1172 [11/911/1611/2311/30 12/7 1271412120 2/28 1/4 [1/211/18[2/25 | 2/1 | 218 [2/15[2122] 3/1
1 SVE Expansion Pilot Testing 98 days Tue 8/27/13  Fri 11/29/13
2 SVE Expansion Pilot Test Work Plan 38 days Tue 8/27/13  Wed 10/2/13
3 e Prepare Draft SVE Expansion Pilot Test Work Plan 14 days Tue 8/27/13 Mon 9/9/13
4 W Submit Draft SVE Expansion Pilot Test Work Plan to 0 days Fri 9/13/13 Fri9/13/13
USACE and KAFB for review
5 ~/' USACE and KAFB review of SVE Expansion Pilot Test 1day Fri 9/13/13 Fri 9/13/13
Work Plan
6 ~/' Submit "Look Ahead" SVE Expansion Pilot Test Work Plan 0 days Fri 9/13/13 Fri 9/13/13
to NMED for unofficial review
7 ~/' NMED Review of "Look Ahead" SVE Expansion Pilot Test 18 days Fri9/13/13  Mon 9/30/13|
Work Plan
8 ~/' Prepare Revised "Look Ahead" SVE Expansion Pilot Test 8days Mon 9/30/13  Mon 10/7/13|
Work Plan for NMED unofficial review
9 E USACE and KAFB review of Revised "Look Ahead" SVE lday Mon10/7/13  Mon 10/7/13
Expansion Pilot Test Work Plan
10 NMED Review of Revised "Look Ahead" SVE Expansion 7days  Tue 10/8/13 Mon 10/14/13|
Pilot Test Work Plan
11 iz Prepare Final SVE Expansion Pilot Test Work Plan 4days Mon 10/14/13 Fri 10/18/13|
12 E NIMED Verbal Approval of SVE Expansion Pilot Test Work lday Wed10/2/13 Wed 10/2/13
Plan
13 [=x) Commander Signature for official submittal 2 days Fri 10/18/13  Sun 10/20/13,
14 Submit Final SVE Expansion Pilot Test Work Plan to NMED lday Sun10/20/13 Mon 10/21/13
for review and approval
15 E NMED Review of Final SVE Expansion Pilot Test Work Plan 7 days Mon 10/21/13 Mon 10/28/13|
16 = sIMED Approval of Final SVE Expansion Pilot Test Work lday Mon 10/28/13 Tue 10/29/13 'S
lan
[ 17 | SVE Expansion Pilot Testing 60days  Thu10/3/13  Fri 11/29/13
18 iz SVE System Shutdown (equilibration) 7 days Fri 10/4/13  Thu 10/10/13
19 Mobilization 2days  Thu 10/3/13 Fri 10/4/13
20 [izz) Pilot Testing Quick Tests 5days Mon 10/14/13 Fri 10/18/13|
21 Pilot Testing Long Duration Tests 10days Sat10/19/13 Mon 10/28/13
22 iz Soil Vapor Sampling of 35 Wells 35days Sun 10/27/13 Fri 11/29/13
23 Demobilization 2days Mon 10/28/13 Wed 10/30/13|
24 SVE Expansion Design Plan 233 days Mon 10/28/13 Tue 6/10/14 L Y
[25 | Data Evaluation 30days Mon 10/28/13 Tue 11/26/13
26 Prepare Draft Engineering Design Drawings for Expanded SVE 30days Tue 11/26/13 Wed 12/25/13
System
27 Submit Draft Engineering Design Drawings for Expanded SVE lday Wed 12/25/13 Thu 12/26/13
System to USACE and KAFB for Review
28 USACE and KAFB Review of Draft Engineering Design 30days Thu 12/26/13 Fri 1/24/14
Drawings for Expanded SVE System
29 Submit Draft Engineering Design Drawings for Expanded SVE lday Wed 12/25/13 Thu 12/26/13
System to NMED for unofficial Review
30 NMED Review of Draft Engineering Design Drawings for 30days Thu 12/26/13 Fri 1/24/14
Expanded SVE System
31 NMED Approval of Engineering Design Drawings for Expanded 1day Fri 1/24/14 Sat 1/25/14
SVE System
32 fizz} Prepare Draft SVE Expansion Design Plan 30days Tue 11/26/13 Wed 1/22/14 L
33 Submit Draft SVE Expansion Design Plan for USACE and 30days Wed 1/22/14  Thu 2/20/14
KAFB review
34 [Ed  USACE and KAFB review of SVE Expansion Design Plan 30days  Thu 2/20/14 Fri 3/21/14|
35 E Submit Look Ahead SVE Expansion Design Plan to NMED for 1day Fri 3/21/14 Sat 3/22/14,
unofficial review
36 E NMED review of Look Ahead SVE Expansion Design Plan 30 days Sat 3/22/14  Sun 4/20/14
37 [Ed  Prepare Final SVE Expansion Design Work Plan 7days  Sun4/20/14  Sun 4/27/14)
38 B  Commander Signature for official submittal 14 days  Sun 4/27/14 Sat 5/10/14
39 Submit Final SVE Expansion Design Plan to NMED for review 1day Sat 5/10/14 Sun 5/11/14
and approval
40 NMED Review of Final SVE Expansion Design Plan 30 days Sun 5/11/14 Mon 6/9/14,
41 NMED Approval of Final SVE Expansion Design Plan 1day Mon 6/9/14 Tue 6/10/14| [}
42 Construction of Expanded SVE System 200.25days Tue 10/29/13 Sat 5/10/14| -
43 Piping of SVEW-01 thru SVEW-09 and three pneulog wells 22days Tue10/29/13 Tue 11/19/13 ¢ P
into existing SVE treatment system
44 Mobilization 2days Tue 10/29/13 Thu 10/31/13|
45 Construction of piping 15days Thu 10/31/13 Thu 11/14/13
46 System Optimization Testing 5days Thu11/14/13 Tue 11/19/13
47 Procurement of new SVE equipment 30 days Fri 1/24/14 Sat 2/22/14,
48 Shipment of SVE equipment 30 days Sat 2/22/14  Sun 3/23/14]
49 [Ed  Concrete pad construction 24 days Fri 1/24/14  Sun 2/16/14|
50 Eletrical 31days Fri 1/24/14  Sun 2/23/14|
51 iz Ground loop, trenching, and piping 21 days Fri 1/24/14  Thu 2/13/14
52 iz Eletrical pull, terminations, and test 9 days Fri 1/24/14 Sun 2/2/14|
53 [izz) Panel for heat trace 7 days Fri 1/24/14 Fri 1/31/14|
54 Compressor 1day Sat 2/22/14 Sun 2/23/14|
55 Natural Gas 17 days Fri 1/24/14 Sun 2/9/14|
56 [izz) Pot holing for utilities 1day Fri 1/24/14 Sat 1/25/14
57 [=x) Trenching and pipe installation 3 days Sat 1/25/14 Tue 1/28/14|
58 =] Main line tie-in/shutdown 3days Tue 1/28/14 Fri 1/31/14,
59 iz Connections and line testing 10 days Fri 1/31/14 Sun 2/9/14|
60 Condensate Tank 6 days Sat 2/22/14 Fri 2/28/14]
61 =x] Tank Delivery 1day Sat 2/22/14 Sun 2/23/14
62 iz Connections and testing S5days  Sun2/23/14 Fri 2/28/14
63 [Ed  Fencing installation 5 days Fri 1/24/14  Wed 1/29/14
64 [Ed  HDPE piping and system connections 22 days Fri 1/24/14 Fri 2/14/14
65 [  HPLC programming and system testing 12days  Sun3/23/14 Thu 4/3/14|
66 [Ed  System Shakedown and ROI Testing 38 days Fri 4/4/14 Sat 5/10/14
67 System Operation Begins 0 days Sat 5/10/14 Sat 5/10/14|
68 Air Permit 352 days Sat 1/25/14 Wed 12/31/14
69 [ Prepare Emergency Air Permit 118 days Sat 1/25/14  Mon 5/19/14
70 Submit Emergency Air Permit to AEHD Odays Mon5/19/14  Mon 5/19/14
71 [Ed  AEHD review of Emergency Air Permit 76 days  Mon 5/19/14  Thu 7/31/14
72 [Ed  AEHD approval of Emergency Air Permit Odays  Thu7/31/14  Thu 7/31/14| 7131
73 Prepare Air Permit Modification 211days ~ Tue 6/10/14 Wed 12/31/14) L
74 [izz) KAFB Review of Air Permit Modification 211days  Tue 6/10/14 Wed 12/31/14|
75 [izz) Staffing for Commander Signature 14 days  Wed 8/20/14 Tue 9/2/14
76 Submit Air Permit Mod to AEHD 0 days Tue 9/2/14 Tue 9/2/14 9/2
77 AEHD review of Air Permit Modification 120 days Tue 9/2/14  Sat 12/27/14|
78 AEHD Approval of Air Permit Modification 1day Sat 2/22/14  Sun 2/23/14 EV
Project SVE Schedule 009052012 Task NS Milestone * Project Summary e=======9 External Milestone ¢ Inactive Milestone ¢ Manual Task Clssssa Manual Summary Rollup s Start-only C Progress —
ate: We
Page Number: 1 of 1 Split ceennenons Summary g=—————==9 External Tasks GEa Inactive Task " Inactive Summary U~ Duration-only Manual Summary g========9 Finish-only k| Deadline o
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