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Section 1

Introduction

This Pre-Design Investigation (PDI) Report has been prepared by CDM Smith for the Cessna
Aircraft Company (Cessna) GA1 facility located in Columbus, GA. The Georgia Environmental
Protection Division (EPD) accepted this site into the Voluntary Remediation Program (VRP)
(EPD, September 27, 2016) and approved the VRP Application. The site is identified as
VRP1460391735 and is not currently listed on the Hazardous Site Inventory.

A focused feasibility study was completed by CDM Smith in May 2017 that recommended a
biobarrier in the Remediation Plan to treat groundwater (CDM Smith, May 24, 2017). EPD
commented on the Remediation Plan (EPD, September 20, 2017) and CDM Smith submitted
an Addendum (CDM Smith, November 16, 2017) to address EPD’s comments. An initial task
identified in the Remediation Plan was to conduct the PDI to provide data necessary to
design, install, and operate an effective biobarrier. This PDI report describes the PDI methods,
results, and conclusions and refines the biobarrier design details.

The design details presented in this PDI report are proposed to achieve the following objectives:

= Obtain EPD Response and Remediation Program approval to implement the biobarrier
groundwater remedy;

=  Prepare an Underground Injection Control (UIC) Permit Application; and
= Obtain a UIC permit from EPD’s UIC Program.

Details of the previous investigations are provided in the background documents identified
above. Brief descriptions of the site, environmental conditions, and the groundwater remedy
objectives are provided in the remainder of this report section below. Section 2 discusses the
PDI methods and results. The design criteria for the biobarrier are presented in Section 3 and
the final Biobarrier design is in Section 4. References are provided in Section 5.

1.1 Site Description

GAT1 is a former Cessna facility that was used to fabricate and assemble aviation parts. The
site is located at 4800 Cargo Drive in Columbus, Georgia (Figure 1-1). The facility is currently
leased to Heatcraft Worldwide Refrigeration (Heatcraft) and used as a warehouse.

The site and surrounding properties are zoned for light industrial and manufacturing. The site
is bordered by Cargo Drive to the west and a Norfolk Southern Corporation (NS) railroad to
the immediate south. Beyond the NS railroad to the south is Kemira Chemicals, Inc. (Kemira).
McCauley Propeller Systems is north of the site.

The former manufacturing building housed a vapor degreaser that is concluded to be the
source of volatile organic compound (VOC) releases (Figure 1-2). The vapor degreaser used
trichloroethene (TCE) and was decommissioned in 2010 and backfilled with concrete.
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1.2 Hydrogeology

Three zones of hydrogeologic interest have been identified for the site, as summarized below.

Unit A - Unconsolidated Coastal Plain Sediments and Recent Alluvium. This unit is present
beneath the building and extends off site to the south. The upper 20-25 feet consists of
interbedded sand, silty sand, and silty clay. The lower portion of Unit A is permeable sand and
permeable sand and gravel to a depth of approximately 30-35 feet below land surface (bls).
The water table is at a depth of approximately 17-20 feet bls near the warehouse and from 5-7
feet bls downgradient and on the railroad property because the land surface elevation drops
from approximately 312 feet down to 300 feet, as shown on Figure 2-1.

Unit B - Piedmont Saprolite. Unit B is below Unit A and encountered at depths ranging from
approximately 30-35 feet bls and ranges from less than 1 foot up to 15 feet thick. Although
water bearing, Unit B is primarily silt and has a lower permeability than Unit A. An upward
hydraulic gradient exists from Unit B into Unit A.

Unit C - Piedmont Biotite Gneiss Bedrock. The bedrock depth ranges from approximately 30
feet to 45 feet bls. One monitoring well has been completed into bedrock, and the rock was
dense biotite gneiss with few fractures.

1.3 Conceptual Site Model

Figure 1-3 provides the conceptual site model (CSM) previously developed for the site. The
VOCs released from the former vapor degreaser entered the earthen fill underlying the
building and the former vapor degreaser. The fill is silty sand. Soil beneath the fill is
undisturbed stratified silty clayey sand to silty sandy clay with interbedded permeable sand
lenses.

The liquid VOCs released from the former vapor degreaser to soil migrated downward and
spread laterally. It is also possible that the VOCs migrated further as vapors resulting in a
radial distribution. VOC migration in the vadose zone is currently controlled by a soil vapor
extraction (SVE) system, and the vadose zone VOC mass is decreasing.

Because the former vapor degreaser pit is covered by the warehouse concrete floor, the soil
has not been subjected to leaching from rainfall infiltration. Although leaching has not
occurred, the VOCs have reached groundwater in Unit A and maintain a similar distribution in
groundwater as in soil beneath the warehouse. Unit B contains lower VOC concentrations
than Unit A. Unit C bedrock groundwater appears to be in poor communication with Unit A.
TCE was detected in Unit C in February 2017 but has not been detected in following sampling
events. Some natural TCE degradation could be occurring, but the natural TCE degradation
potential appears to be low.

The highest potential for exposure exists for vapor intrusion in the warehouse. However, this

exposure potential is currently controlled by the SVE system. Direct contact with soil beneath
the warehouse is improbable, and beyond the footprint of the warehouse VOCs in soil are not
encountered until a depth of 10-feet bls. Groundwater is not used on site or in the immediate

site vicinity. CDM Smith postulates that low levels of TCE may discharge into the offsite
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tributary to Bull Creek on the Kemira property. However, this has not been verified because of
the lack of access to Kemira property.

1.4 Biobarrier Objectives

As detailed in the Remediation Plan and Addendum, Risk Reduction Standards (RRSs) have
been developed for groundwater (Table 1-1). VOCs may exceed the RRSs on the Kemira
property. Because access to the Kemira property cannot be obtained, direct groundwater
remediation on this property cannot be attempted. However, the VOCs on the Kemira property
are expected to attenuate if an effective onsite groundwater remedy is implemented. The
primary onsite groundwater remediation objective is to reduce VOC concentrations onsite to
reduce the vapor intrusion potential and to mitigate offsite VOC migration in groundwater. This
remediation is expected to result in groundwater onsite and offsite complying with the
applicable RRSs.

1.5 Biobarrier Conceptual Design

The biobarrier will use in-situ biological treatment that involves injecting nutrients and
microorganisms to promote microbial degradation of VOCs. Injection into injection wells will
create a vertical "biobarrier” that treats groundwater as it passes through the barrier.
Conventional small diameter wells are used for the injections. In addition to the vertical barrier,
the treatment zone will extend downgradient to some extent as the dissolved bioremediation
agent migrates with groundwater. The bioremediation agent will be injected into Unit A and
Unit B, but it may also migrate into Unit C. However, the final design must ensure that the
bioremediation agent does not migrate into the offsite tributary.

CDM 2018-0801-VRP1460391735-Cessna-Final PDI Report.docx
. 1-3




Section 2

Pre-Design Investigation

Data were collected during the PDI to support the biobarrier final design. The critical data
requirements included aquifer hydraulic conductivity (K), transmissivity (T), effective porosity
(Be), and dosing requirements for groundwater pH control. Groundwater tracer testing,
groundwater sampling, formation sampling, and laboratory analyses were completed to fill the
data gaps. An additional offsite well, MW-7A, was also installed to provide additional
delineation data at EPD’s request. The investigation locations are shown on Figure 2-1.

2.1 Well Installation

One groundwater monitoring well, two pilot test injection wells, and two pilot test monitor
points were installed during the PDI. The two pilot test injection wells are intended to be
incorporated into the future biobarrier. All wells were installed using hollow-stem augers and
continuous soil core samples were collected. The boring logs and well construction data are
included in Appendix A.

All wells were constructed using 2-inch diameter polyvinyl chloride (PVC) screen and casing
and conventional annular backfill materials. Monitor well MW-7A was completed at a total
depth of 16 feet bls and is screened exclusively in Unit A. The pilot test injection wells and
monitor points were drilled to the depth of soil core refusal and the screen intervals were
selected to intersect Unit A and Unit B with the injection well screens being approximately 2.5
feet below the water table surface.

All wells were developed following installation and were surveyed for location and elevation.
Investigation-derived waste (IDW) consisting of soil cuttings and well development water was
drummed and characterized for offsite disposal. The IDW was determined to be non-
hazardous waste and was shipped offsite for disposal.

2.2 Groundwater Sampling

The pilot test injection wells and new well MW-7A were sampled and analyzed for VOCs
following installation and development. The laboratory results for these analyses and the most
recent results for the remainder of the monitor well network are summarized in Table 2-1. The
laboratory reports and well purge records for samples collected during the PDI are in
Appendix B.

EPD requested that CDM Smith consider potential mobilization of metals from soil during the
groundwater remedy implementation. CDM Smith provided an evaluation in the Remediation
Plan Addendum that recommended analyses and proposed RRSs for arsenic, barium, total
chromium, lead, and manganese. During the PDI, monitor wells MW-3A, MW-3B, MW-4A,
MW-4B, and MW-5A/B were sampled and analyzed for metals to provide the pre-remediation
concentrations. These results are also summarized in Table 2-1 along with the associated
field turbidity measurements. None of the metals exceeded the RRSs.
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Groundwater samples were collected from MW-3A and MW-5A and analyzed for
microorganisms and functional genes that are associated with chlorinated VOC
biodegradation. This testing was completed to determine whether the necessary
microorganisms for biodegradation were present in groundwater at the site or whether
bioaugmentation would be necessary. All DHC results were below the laboratory detection
limits and the laboratory report is provided in Appendix C.

2.3 Groundwater Tracer Tests

Two groundwater tracer tests were completed to provide data necessary to estimate design
aquifer parameters (i.e., K, T, 6¢). The tracer tests consisted of injecting sodium chloride
(NaCl) into the injection wells and injecting potable water to drive the NaCl tracer while water
levels and groundwater specific conductivity were monitored. A UIC Program Pilot Test
Notification form was submitted to EPD 30 days prior to the tracer tests (Appendix D).

The INJ-11 and INJ-13 tracer tests were performed on April 23 and 24™, respectively. The
tracer tests used 20 pounds of non-iodized, NaCl salt per well. The salt was introduced as a
slug with gravity-driven potable water injection used to drive the NaCl tracer. Each tracer test
was conducted separately. Water levels and specific conductance were recorded from the
pilot test injection well, monitor wells, and temporary monitoring points using automated data
loggers.

The tracer test injection system consisted of a water reservoir with a potable water supply
controlled by a float valve. The float valve maintains the reservoir and injection well water level
at a fixed elevation if the potable water supply rate is set higher than the rate at which the
formation can accept the water under the pressure of gravity. In this case, the test is
conducted as a constant-head test with a variable injection rate. The potable water flow rates
were determined using a totalizing flow meter. The tracer test layout is shown on Figure 2-2
along with the stratigraphy and the well screen intervals.

If the formation accepts the water a higher rate than furnished by the potable supply, then the
test is conducted as a constant-injection rate test with a variable hydraulic head. Conventional
methods are established to interpret the results from both the constant-head test and the
constant-rate test.

2.3.1 INJ-11 Tracer Test

The INJ-11 test was initiated at 11:00 AM on April 23, 2018 and endured for 19 hours and 15
minutes. The average injection rate was 9.1 gallons per minute GPM and this test was
completed as a constant-rate test. Hydrographs of the injection water levels and groundwater
specific conductivity during the test are shown on Figure 2-3. The INJ-11 tracer test events
are summarized below.

= (0 Minutes: Begin potable water injection
= 67 Minutes: Inject NaCl

= 360 Minutes: First NaCl arrival at MP-1
= 720 Minutes: Maximum peak at MP-1

= 1,155 Minutes: Stop injection

CDM 2018-0801-VRP1460391735-Cessna-Final PDI Report.docx
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The INJ-11 potentiometric surface increased by approximately 20.3 feet and equilibrated at
this level. The NaCl had migrated beyond INJ-11 within approximately 10 minutes of injection.
The MP-1 potentiometric surface increased by approximately 3 feet and equilibrated. Useable
conductivity data were not recorded by the MW-3A data logger because the conductivity
sensor was inadvertently submerged in silt in the bottom of the well. The MW-3A water level
increased by approximately 2.5 feet.

2.3.2INJ-13 Tracer Test

The INJ-13 test was initiated at 7:15 AM on April 24, 2018 and endured for 26 hours and 15
minutes. The average injection rate was 4.6 GPM and test was completed as a constant-rate
test. Hydrographs of the injection water levels and groundwater specific conductivity during
the test are shown on Figure 2-4. The INJ-13 tracer test events are summarized below.

= (0 Minutes: Begin potable water injection

= 67 Minutes: Inject NaCl

= 170 Minutes: First NaCl arrival at MP-2

= 330 Minutes: Maximum peak at MP-2

= 915 Minutes: First NaCl arrival at MW-4A
= 1,575 Minutes: Stop injection

= 1,600 Minutes: Possible peak at MW-4A

The INJ-13 potentiometric surface increased by approximately 18 feet and equilibrated at this
level. The tracer had migrated beyond INJ-13 within approximately 20 minutes of injection.
The MP-2 potentiometric surface increased by 1.7 feet and equilibrated. The data show that
the NaCl reached MW-4A and the conductivity breakthrough curve was depressed, indicating
diffuse arrival at MW-4A. The MW-4A water level increased by approximately 1.7 feet.

2.3.3 Water Level Monitoring

Water levels were monitored during tracer testing to assess background potentiometric
surface fluctuations and changes in response to injection. Rainfall data were also collected for
the test period from the Columbus Airport located approximately 3 miles northwest of the site.
These data are summarized in Table 2-2. Rainfall occurred prior to and during the tracer tests
and it is probable that this resulted in some degree of recharge and increased groundwater
levels. The amount of water level increase cannot be determined from the available data.

It is apparent that the injections affected the Unit A and Unit B water levels in all wells
monitored out to 156 feet at MW-7A/B and MW-7A. This is a qualitative indication that Unit A
and Unit B are under confined or semi-confined conditions, which likely minimized the effects
of rainfall during the test relative to the effects of injection. Figure 2-5 shows the
potentiometric surface prior to injection and during the INJ-11 tracer test. Figure 2-6 shows
the potentiometric surface prior to injection and during the INJ-13 tracer test.

2.3.4 Tracer Test Solutions

The tracer test results were used to calculate T, K, and 6.. Aquifer hydraulic parameter
estimates were previously reported in the Remediation Plan and are summarized below.
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Upper Unit A - Silty Sand
= Average Saturated Thickness = 9 feet
= K = 3 feet/day (ft/d)
= T=27ft%d

Lower Unit A - Sand and Gravel
= Average Saturated Thickness = 7 feet
= K=25ft/d
= T=175ft’d

Unit B - Saprolite
= Average Saturated Thickness = 6 feet
= K=1ft/d
= T=6ft?d

Unit A and B - Combined
= Average Saturated Thickness = 22 feet
= K=9ft/d
= T =198 ft?/d

Additional aquifer hydraulic parameters were estimated from the tracer test results and the
Hydraulic analyses are shown in Appendix E on Figure E-1 through Figure E-4. T and
storativity (S) were estimated from the aquifer response to injection using the Theis solution
(Theis, 1935) for MP-1, MP-2, MW-3A, and MW-4A and the results are listed below.

= MP-1: T =209 ft?/d, K= 10 ft/d, and S = 0.007
= MP-2: T =282 ft?/d, K= 15 ft/d, and S = 0.01
= MW-3A: T =139 ft’/d, K= 7 ft/d, and S =0.01
= MW-4A: T=211ft?/d, K= 12 ft/d, and S = 0.002
= Average: T =210ft¥d, K= 11 ft/d, and S = 0.007

T was also estimated from the aquifer recovery data from the INJ-13 test using the Theis
Recovery solution (Theis, 1935) for INJ-13, MP-2, and MW-4A. Recovery data were not
collected following the INJ-11 test. These results are shown in Appendix E on Figure E-5
through Figure E-7.

= INJ-13: T =210 ft¥d

= MP-2: T =230 ft?/d

= MW-4A: T = 130 ft?/d
= Average: T = 190 ft?/d

A good correlation exists between T and K from the Remediation Plan, the aquifer response to
injection, and the recovery data. NaCl tracer data and the following formula were used to
calculate 6. from Darcy’s Law.

Velocity (V in ft/d) = K x hydraulic gradient (i in ft/ft)
Be
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The calculations and results are shown in Appendix F for MP-1, MP-2, and MW-4A. The
average values for T, S, and aquifer thickness for each pilot injection area were used for the
calculations in Appendix F. The B values calculated using the raw data were all too high to
represent the actual aquifer conditions and this was because the observed water levels in the
injection wells were artificially high because of well efficiency loss. The actual water levels in
the aquifer adjacent to the borehole wall were lower than recorded in the well and therefore,
the values of j used to calculate 8. were too high. This is a common condition in this type of
tracer test because well efficiency loss is nearly inevitable. It should be recognized that well
efficiency does not affect the aquifer hydraulic solutions derived in Appendix E. These
hydraulic solutions can be used to calculate representative water levels in response to
injection for calculating the actual i in the aquifer.

The tables in Appendix F show the 8. results determined using simulated water levels in the
injection wells and the derived values were 0.32, 0.18, and 0.07. These values generally fall
within the range for 6. reported in literature of 0.1 to 0.35. It is apparent that the 6. is highly
variable at the site and this must be considered in selecting appropriate values for final design
purposes.

2.4 pH Testing

Groundwater pH in the area proposed for the biobarrier has historically been too low to
support dehaloccoides spp. (DHC) growth and pH control measures have been anticipated.
MW-3A has had pH as low as approximately 4.5 standard units (S.U.) while the MW-3B pH
was 6 S.U. The low pH problem appears to be associated with Unit A and not Unit B. As a
result, pH testing of soil and groundwater with sodium bicarbonate was conducted to assess
sodium bicarbonate dosing requirements for design purposes. A groundwater sample from
MW-3A and two formation samples were collected. The formation samples were composite
samples from INJ-11 and INJ-13. One sample was representative of the sandy clay/clayey
sand zone in Unit A and one sample was representative of the sand and gravel zone in Unit A.
The testing was completed by the CDM Smith Denver Treatability Laboratory. The test
procedures are summarized below.

The soil samples were placed in stainless steel drying pans and allowed to air dry for 24-
hours. The sandy clay sample was disaggregated using a disposable plastic knife to allow
mixing and drying. Each soil sample was then mixed using a stainless-steel spoon and
passed through a riffle splitter multiple times and 50-grams (g) were retained for testing.
Gravel larger than Y inch was removed prior to splitting.

Sodium bicarbonate buffering of groundwater and groundwater mixed with soil was tested.
Fisher, certified ACS crystalline sodium bicarbonate powder was used. Solution pH was
measured using a calibrated Oakton 700 pH meter. All pH measurements were performed in a
250-milliliter (mL) flask. The solution was continuously mixed using a magnetic stir bar and
plate. After each addition of sodium bicarbonate, the mixtures were allowed to equilibrate for a
minimum of 5-minutes prior to measurement of pH. Testing of groundwater alone was
performed on 100 mL. Testing of groundwater and soil mixtures used 100 mL of groundwater
and 50 g of soil. One duplicate test was performed.
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The pH testing results are in Table 2-3. The initial pH values prior to sodium bicarbonate
addition were consistent with the historic groundwater pH measurements for MW-3A and the
addition of soil to the groundwater further reduced the pH, meaning that the Unit A soil is likely
the leading cause for the low pH groundwater. The highest sodium bicarbonate average
demand was for the sandy clay soil at 331 mg sodium bicarbonate per S.U. pH. For all soil
tests, the demand was the highest in raising the pH from approximately 6.1 S.U. to 6.3 S.U.
and the demand was lower for further raising the pH up to 7 or more S.U. This indicates that
the soil’s acidification capacity may be neutralized by sodium bicarbonate at a pH greater than
approximately 6.3 S.U.
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Section 3

Design Criteria

CDM Smith proposes using offsite wells MW-5A/B, MW-6, MW-7A/B, and MW-7A as points of
compliance (POCs) and the compliance concentrations are the offsite RRSs. Maintaining the
POCs below the offsite RRSs constitutes the success of the groundwater remedy. Onsite
groundwater VOC concentrations will be reduced, but an extended time is anticipated to
achieve the onsite RRSs. Future mass loading from the vadose zone soil is possible, but the
SVE system is accomplishing VOC mass removal from the vadose zone. Back diffusion from
the clayey soil layers beneath the water table could also contribute to VOC mass loading to
groundwater.

3.1 Treatment Area

The estimated area having VOCs above the RRSs is shown on Figure 3-1 and includes all
locations that have historically reported VOCs above the RRSs. The most recent TCE results
are posted on Figure 3-1. The biobarrier location will be selected to treat groundwater in Unit
A and Unit B in the source area and immediately downgradient along the access road. The
land slope is too steep to install injection wells further than the access road to the southeast.
In addition, installation/operation of injection wells on NS property would present safety and
logistical challenges because the railroad is an active and heavily used line. The previously
determined biobarrier length of 145 feet remains an effective length and groundwater
treatment should include the saturated thickness of Unit A and Unit B.

3.2 Aquifer Properties

Approximate average aquifer properties from the INJ-11 and the INJ-13 areas are
recommended for the final design, as listed below.

= T = Rounded to one significant digit, 200 ft*/d;

= S = Rounded to one significant digit, 0.007;

= Aquifer thickness = Unit A 14 feet and Unit B 11 feet;

= K= Unit A estimated 12 ft/d and Unit B estimated 3 ft/d;

= j=0.01;

= B = 0.1 to estimate injection radius in Unit A;

= Q. = 0.2 to estimate aquifer volume and EVO requirements; and

= B, = 0.35 to estimate aquifer volume and sodium bicarbonate requirements.

3.3 VOC Concentrations and Degradation

The TCE concentrations in groundwater within the source area where the biobarrier will be
installed reported from the site investigations were typically in mg/L range. However, nine
wells have multiple sampling events over time and TCE appears to be decreasing (Table 3-1).
Decreasing TCE in groundwater could be associated with the decommissioning of the vapor
degreaser in 2010 and decreased VOC mass loading to groundwater from VOC mass
removal by the SVE system beginning in February 2017. The TCE design criteria for the
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biobarrier is 3,000 pg/L, which is the average source area TCE groundwater from the current
and historic data.

The proposed biological treatment is reductive dechlorination, an anaerobic process that
utilizes DHC bacteria. This treatment sequentially degrades TCE into cis-1,2-dichloroethene
(DCE), vinyl chloride, and ultimately ethene. Determination of the site-specific degradation
rates was beyond the scope of the PDI. However, literature data and data from CDM Smith’s
experience on similar sites are sufficient for design purposes. The biodegradation rates for
these compounds were researched and summarized by the Air Force Center for
Environmental Excellence Technology for inclusion in the U.S. Environmental Protection
Agency’s BIOCHLOR model for evaluating natural attenuation (Air Force, 2002). These rates
are summarized below as half-life values and as rate constants.

Rate Constant (1/years) Half-Life (years)
Average 75th Average 75th
Percentile Percentile
TCE 1.5 2.4 0.46 0.29
cis-1,2-DCE 3.5 2.2 0.2 0.32
Vinyl 3.6 4.9 0.19 0.14

Chloride

The degradation rates listed above are from natural attenuation sites that had coincidental
carbon sources as electron donor such as petroleum contamination. The biobarrier design will
result in carbon source concentrations that will exceed the coincidental carbon source
concentrations observed at the natural attenuation sites.

CDM Smith has current experience with degradation rates at a similar chlorinated VOC site.
The source at this site was a former vapor degreaser that used TCE and the VOC source area
was beneath a manufacturing building. The hydrogeology was similar with a surficial sandy
clay/silt layer underlain by permeable sand and gravel. The groundwater depth was
approximately 20 feet bls, the treatment depth was approximately 35 feet bls, and the
treatment used emulsified vegetable oil (EVO). The average observed half-life value for TCE
at this site is based on six source area wells and was approximately 0.3 years and the rate
constant was 2.3/year.

Based on the range of literature values and CDM Smith’s experience under similar site
conditions, rate constants at the 75™ percentile of the literature values are selected for use for
the biobarrier design and these are considered conservative design criteria.

The molecular weight (MW) of TCE is 131.39, the cis-1,2-DCE MW is 96.94, and vinyl chloride
is 62.5. The VOC breakdown concentrations and RRS comparisons are provided below.

= TCE at 3,000 yg/L — cis-1,2-DCE at 2,213 pg/L — Vinyl Chloride at 1,427 ug/L
= TCE at 95 pg/L — cis-1,2-DCE offsite RRS of 70 ug/L

= TCE at 4.2 ug/L — Vinyl Chloride offsite RRS of 2 ug/L

= cis-1,2-DCE at 3.1 ug/L — Vinyl Chloride offsite RRS of 2 ug/L
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Based on these reactions and the VOC degradation rates, TCE will require approximately 3
years to achieve 4.2 ug/L and no longer produce vinyl chloride above the offsite RRS of 2
Mg/L. cis-1,2-DCE will also require approximately 3 years to achieve 3.1 ug/L and no longer
produce vinyl chloride above the offsite RRS of 2 ug/L. Vinyl chloride will require
approximately 1 to 2 years to achieve the 2 pg/L RRS. Full breakdown is sequential, and the
reactions do occur simultaneously. The overall lag time is expected to be less than one year.

Microorganism testing showed that DHC is not present in groundwater at the site at detectable
concentrations. The bioaugmentation design criteria is recommended to add sufficient
bacteria culture and promote growth to levels of 1E+06 cells/mL or more of DHC. The
selected bioaugmentation product should supply a culture that has been demonstrated to
efficiently degrade TCE down to ethene.

3.4 VOC Transport

The VOC migration rates in groundwater need to be considered to assess the treatment
performance requirements to achieve the remediation objective of maintaining the offsite
POCs below the offsite RRSs. A Domenico model (Domenico and Schwartz, 1990) was used
to assess the VOC migration rates. It should be recognized by EPD that the use of this model
is for design purposes only and it is not intended for compliance purposes. The currently
planned compliance demonstration will be made through groundwater monitoring. As a result,
CDM Smith is not requesting that EPD approve or disapprove of the model or the results.

The model is analytical and assumes a continuous source under steady-state conditions. The
model incorporates the effects of advective transport, dispersion, adsorption, and first-order
degradation using rate constants. Assuming a continuous source is a conservative
assumption and allows an estimation of the long-term source area VOC concentrations that
could result in RRS exceedances offsite. Additional model parameters are discussed below.

= Source Characteristics - A continuous source was assumed. The source area VOC
concentrations used to calibrate the model are the maximum observed TCE
concentrations. The source area VOC concentrations used to calculate the POC
concentrations assume an average source area concentration of 3,000 ug/L TCE.

= Aquifer Properties - The aquifer properties used in the model are those
recommended in Section 3.2 above.

= Degradation Rate Constants — The rate constants used for model calibration were
the minimum values reported in the referenced literature. For future results under
the biobarrier scenario, the 75™ percentile of the literature values were used.

= Calibration Wells — Model calibration used the historic highest TCE concentrations
starting with SB-4 as the source location at 16,600 pg/L leading down to SB-46 at
540 pg/L.

= Dispersivity — The dispersivity values are derived from well-recognized published
sources that are referenced in model results.
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=  Soil-Water Partitioning Coefficients — EPA default values derived from the current
Regional Screening Levels Users Guide were used.

= Fraction Organic Carbon (FOC) — FOC was initially set at the EPA default of 0.002
and adjusted during calibration to 0.02 to match the monitoring results to model
results. While an FOC of 0.02 is on the high end of the range reported in literature, a
high FOC provides a reasonable explanation as to why the soil/groundwater pH is
low.

3.4.1 Model Calibration Results

The model calibration results are shown in Table 3-2. The calibration assumes a source
concentration of 16,600 pug/L TCE with a width of 20 feet, which is approximately twice that of
the former vapor degreaser and the approximate distance from SB-16 to the former vapor
degreaser. The modeled TCE concentration at the POC, MW-5A/B, equals the observed
maximum concentration of 1,900 ug/L. The model TCE concentrations upgradient of the POC
from SB-15 to SB-30 are slightly higher than the observed concentrations by 10 percent and
the model TCE concentration at SB-36 is higher by 3 percent. The overall model results are
higher by seven percent and this is considered acceptable to remain conservative.

3.4.2 Biobarrier Model Results

The biobarrier model results are shown in Table 3-3. This model assumes an average source
concentration of 3,000 ug/L TCE with the source width being the TCE plume width of 105 feet.
The degradation rates were increased from the calibration model to the 75™ percentile of the
literature values to account for the treatment effects of the biobarrier.

The modeled VOC concentrations at the nearest POC, MW-5A/B, are all below the offsite
RRSs. However, the TCE and vinyl chloride biobarrier model results are only slightly below
the offsite RRSs. The narrow gap between the model results and the offsite RRSs may not be
overly problematic because the source TCE concentration of 3,000 ug/L would have to be
maintained for over 20 years, but the design of the biobarrier needs to ensure that the
degradation rates in the source area are maximized and the treatment area coverage is
complete.

For the reason stated above, the final design for injection well locations, pH dosing, and
carbon source dosing should be conservative to ensure that the degradation rates in the
source area are maximized and the treatment area coverage is complete.

3.5 pH Dosing

To determine the pH dosing rate, the pH testing results were converted to the formation dry
bulk density of 1.8 grams/cubic centimeter (g/cm?®) and the estimated water volume for a 35
percent porosity. These calculations are shown in Table 3-4. The design criteria
recommended for the beginning aquifer pH prior to sodium bicarbonate addition is 4.3 S.U.
CDM Smith recommends that the sodium bicarbonate dosing rate be the maximum observed
from the titration test of 2.75 g of sodium bicarbonate per kg of groundwater to raise the
groundwater pH by 1 S.U.
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CDM Smith recommends that the pH dosing design criteria be selected to achieve a pH of 6.5
S.U. based on the pH testing results, which will carry the groundwater pH through the highest
sodium bicarbonate demand range. This pH could potentially neutralize the aquifer’s
acidification capacity using sodium bicarbonate and could limit the need for future pH control.
As a result, the design criteria for sodium bicarbonate dosing is recommended to be sufficient
to raise the pH by 2.2 S.U.
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Section 4

Biobarrier Design

The conceptual design presented in Remediation Plan and Addendum is updated in this
section to incorporate the design criteria recommended in Section 3. Following EPD approval
of this updated biobarrier design, the UIC permit application will be submitted to obtain a UIC
permit and implement the groundwater remedy. The UIC permit application will include this
report and will address all information required for a complete UIC permit application. The
complete UIC permit application will be submitted to both the EPD Response and
Remediation Program and the UIC Program offices. The completed draft UIC application is
provided in Appendix G.

The overall conceptual design reported in the Remediation Plan remains sound and no
insurmountable concerns were identified from the PDI. However, several of the PDI
conclusions and the resulting recommended design criteria must be addressed. The PDI
found the aquifer properties to be consistent with the conceptual design assumption but the
PDI did indicate that the aquifer is inhomogeneous with regards to 6.. The design criteria also
concluded that injection well locations, pH dosing, and carbon source dosing should be
conservative to ensure that the degradation rates in the source area are maximized and the
treatment area coverage is complete. Because of the inhomogeneous aquifer conditions and
the need to ensure optimum degradation rates, the number of proposed injection wells has
been increased by three to increase the coverage of the groundwater treatment area and into
the area of the highest historic groundwater TCE concentrations (Figure 4-1). The injection
well locations on the interior of the warehouse may be adjusted slightly in the field to
accommodate warehouse operations.

4.1 Design Overview

The biobarrier will consist of 16 wells as shown on Figure 4-1. The final locations for wells in
the warehouse may be shifted to accommodate operations. Injection wells INJ-1, -2, and -3
are additions from the Remediation Plan and these additional wells are intended proactively
reduce the VOC mass beneath the warehouse to reduce the VOC mass passing through the
barrier formed by the remainder of the injection wells. Each injection well will fully penetrate
Unit A and Unit B to a maximum anticipated depth of 45 feet bls. CDM Smith estimates that
over 95% of the injected solutions will migrate through Unit A and the characteristics of Unit A
are used for most design calculations for this reason. Some direct treatment will occur in Unit
B, but VOC attenuation and migration into Unit A will be the primary mechanisms for VOC
reduction in Unit B. The highest current TCE concentration in Unit B is approximately 25 p/L in
the source area at MW-3B. VOCs reported in MW-5A/B and MW-7A/B are believed to be
present primarily from migration in Unit A.

As bioremediation is initiated, VOC concentrations may briefly increase as the biological
activity can desorb VOCs from soil into groundwater where they can be treated. The
production of cis-1,2-DCE is be the first indication that bioremediation is occurring. However,
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vinyl chloride production followed by ethene production is necessary to treat TCE to the
desired end product.

4.2 Injection Well Installation

A typical well construction diagram is shown in Appendix G (Figure 1). Prior to injection well
installation, continuous soil cores will be collecting using direct-push techniques for final well
depth determination. The injection wells will be installed using conventional hollow-stem auger
techniques. The screens and casings will be 2-inch diameter PVC. The injection wells will be
installed to the depth of bedrock refusal, estimated to be from 35 to 45 feet bls, and completed
with approximate 20-foot screens. Final injection well design will be determined in the field
based on the boring logs and depth to water measurements from existing wells adjacent to the
well location.

= Well screens will be supplied in 10-, 5-, and 2.5-foot lengths to allow for variable
depths to bedrock and water table depths.

= Screen bottoms will be placed 1 foot above the bottom of the borehole.
= Screen tops will be a minimum of 3 feet below the estimated water table.

= Silica sand filter pack will be installed to a level of one to two feet above the screen
slots.

= Two-foot thick bentonite seals will be placed on top of the sand pack and below the
water table.

Sand pack will be installed throughout the screen interval to a depth corresponding to 1 to 2
feet above the screen. All wells will have a 2-foot thick bentonite seal emplaced on top of the
sand pack. The bentonite seal shall be placed below the water table to ensure it remains
hydrated. The boreholes will be grouted to land surface using neat cement.

The wells will be completed with flush-mount, bolt-down protective covers set in concrete
pads. The top of the injection well casings will be fitted with PVC 2-inch diameter female NPT
pipe threads attached using a solvent weld for future injection purposes. The well plug and
casing shall terminate at a level that will allow the bolt-down cover to be removed and
reinstalled without interference.

The injection wells will be developed after the grout has been allowed to set for a minimum of
24 hours. Development will consist of pumping approximately 1.5 gallons per linear foot of
screen. Development will continue should the development water remain excessively turbid. A
groundwater sample will be collected from each injection well following development and
analyzed for VOCs.

A short-term injection test will be performed on each injection well. This test will consist of

injecting potable water under the pressure of gravity for a period of approximately 30 minutes
at a rate not to exceed 5 gpm to determine whether the well can support the design flow rates
and pressures. If the flow rate is lower than the design rate, or the injection pressure exceeds
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the design pressure, it will need to be determined whether a contingency well(s) is required or
whether revised injection volumes may be necessary based on injection performance.

Drums will be used for the collection of soil cuttings and the development water. The soil
cuttings and development water will be characterized for disposal purposes and transported to
an appropriate offsite disposal facility.

4.3 Injection System

The biobarrier injection system will consist of a potable water supply, a portable tank for
sodium bicarbonate addition and mixing, an inline chemical feed pump, the electron donor
tank, a well injection manifold, injection distribution hoses, and injection wellheads. The
injection system will be constructed to be watertight with solvent welds for PVC fittings and
thread sealant on all threaded connections.

Potable water will be supplied via a potable water line with water meter to be installed in the
treatment area. Temporary piping and hoses will be used to transfer the potable water from
the supply to a portable 21,000-gallon tank. The water in the tank will be mixed with sodium
bicarbonate for pH control. Batch process mixing will be completed by recirculating the
solution through the tank using a high-volume pump. A submersible pump will be placed into
the tank to supply the sodium bicarbonate solution to the electron donor addition system.

The electron donor mixing system will be portable and staged at the center of the biobarrier.
The electron donor mixing system will consist of a 275-gallon electron donor reservoir and a
chemical feed pump. Pressure gauges will be located upstream and downstream of the
chemical feed pump. The chemical feed pump will be set to deliver the electron donor at the
predetermined volumetric target donor product percentages.

A pressure reducing valve (PRV) will be located between the chemical feed pump and the
injection well manifold. The injection solution will enter the injection well manifold downstream
of the PRV. A totalizing flow meter, flow control valve, and pressure gauge will be supplied for
each injection well connection on the manifold.

The injection solution will be piped from the injection manifold to the injection wellheads using
5/8-inch diameter hose. During injection, the flow control valve will be used to adjust the
individual well injection rates. Injection pressures will be monitored at the manifold and at the
wellhead with the flow rates and the PRV adjusted to ensure that the design injection
pressures are not exceeded at the injection wellheads.

The injection wellhead assembly will consist of a connection for the delivery hose, a pressure
gauge for monitoring injection pressure, and an air vent valve. The vent valve is open as
injection is initiated, and once the wellhead assembly is full of solution, the valve is closed. Air
in the headspace of the wellhead assembly can stop the flow of fluids into the injection well.

4.4 Injection Design

The injection design described in this section is based on CDM Smith’s experience with
bioremediation, best professional judgement, and the design criteria from the PDI. The design
is focused on preventing the downgradient migration of the injection solution to prevent
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discharge to offsite tributary. The sequence of events to initiate and maintain treatment within
the biobarrier is listed below.

1. Initial full-scale EVO and sodium bicarbonate bioremediation injection.
2. Establish reducing conditions over 2 months.
3. Perform DHC analyses. If sufficient DHC is reported, proceed to step 6.

4. Inject sodium ascorbate solution and Terra Systems TSI DC® Bioaugmentation
Culture.

5. Follow-up 50% of full-scale EVO and sodium bicarbonate injection.

6. Repeat full-scale EVO and sodium bicarbonate injections, typically at 2- to 5-year
intervals, as required for O&M.

Product information sheets and safety data sheets for the proposed injection products are
provided in Appendix H. The bioremediation solution formulations and injection design
calculations are in Table 4-1. The final design volumes listed below are rounded from Table 4-
1 to accommodate the packaging and shipping volumes of the various materials.

The initial injection in step 1 is intended to prime the groundwater geochemical conditions for
bioaugmentation, if necessary. This injection will utilize Terra Systems 60% SRS®-FRL Large
Droplet EVO and sodium bicarbonate will be injected to buffer pH along with potable water.
The injection design is summarized below.

Full-Scale EVO Injection Design
= Total Volume: 4,160 gallons per well, 66,560 gallons total
=  60% SRS®-FRL: 198 gallons per well, 3,168 gallons total (12 IBC totes), 4.76
percent by volume
= Sodium Bicarbonate: 17,500 pounds total (7 pallets), ~3.3 percent by weight

All injections will be followed by a clean water flush for approximately five screen pack
volumes to prevent well fouling. The water flush will consist of approximately 100 gallons of
potable water per well.

After allowing reducing conditions to be established over a period of approximately two
months, select wells will be tested for pH to determine if the pH is appropriate for DHC growth.
If so, groundwater samples will be collected from MW-3A, INJ-5, and INJ-11 for DHC
analyses. Based on the results of the DHC analyses, a determination will be made as to
whether bioaugmentation is necessary.

Sodium ascorbate will be used to prepare the bioaugmentation flush solution. This flush
solution is necessary to ensure that the water used to flush the bioaugmentation culture into
the formation is not toxic to the culture. Terra Systems dechlorinating bioaugmentation culture
(TSI DC®) will be used as the bioaugmentation culture. The bioaugmentation injection design
is summarized below.
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Bioaugmentation Injection Design

= TSI DC®: 3 liters per well containing over 1E+11 cells per liter
= Flush Solution: 25 gallons of water per well, 450 gallons total

= 60% SRS®-FRL: 5 gallons total

= Sodium Ascorbate: 500 grams total

Following bioaugmentation, a reduced-scale EVO injection will be completed that will utilize 50
percent of the full-scale EVO injection design. This first EVO injection will also require use of
110 pounds of sodium ascorbate solution to protect the bioaugmentation culture. This injection
will utilize a slow release electron donor, 60% SRS®-FRL EVO formulation. Sodium
bicarbonate will be injected to buffer pH along with the 60% SRS®-FRL and potable water.

CDM Smith estimates that injection pressure should remain well below 10 pounds per square
inch (psi) to prevent soil rupturing. To be conservative, a limit of 7.5 psi at the injection well
head will be used as the maximum injection pressure. All injections will be performed under
direct supervision of the field staff and monitoring for injection surfacing near the well heads
and along the slope leading down to the railroad tracks will be completed at 30-minute
intervals. CDM Smith calculated that minimal pressure will develop at the planned injection
flow rate of approximately 5 gpm per well, as shown in Table 4-1.

4.5 Injection Procedures

The water supply lines, the injection system, and injection wells will be monitored during the
all injections for leaks. Appropriate corrective measures will be taken if leaks or injection
solution surfacing are discovered. Data collection during the injections will be recorded
regularly. The injection data that will be recorded to document the injections includes, but is
not limited to, daily volume for the total system, daily volume for each individual well, volume
and pressure at each individual well at approximate 1-hour intervals, volume of flush water
following injection completion at each individual well, volume of electron donor reservoir at
approximate 2-hour intervals, and pressure at the PRV and chemical feed pressure gauges.

4.6 O&M

Maintenance injections using EVO and sodium bicarbonate are expected to be required at
approximately two- to five-year intervals. The design for the maintenance injections is
summarized below.

O&M EVO Injection Design
= Total Volume: 4,160 gallons per well, 66,560 gallons total
=  60% SRS®-FRL: 198 gallons per well, 3,168 gallons total (12 IBC totes), 4.76
percent by volume
= Sodium Bicarbonate: 17,500 pounds total (7 pallets), ~3.3 percent by weight
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Biofouling of the injection wells may also occur, and if sufficient injection rates cannot be
sustained, maintenance will be required. Biofouling can typically be corrected by redeveloping
the wells using surging and pumping. Under extreme circumstances, a bleach product may be
required to loosen bacterial growth followed by development. Because the bleach will be
removed by development and is routinely used in this manner for water wells, this product
does not need to be included in the UIC permit.

4.7 Groundwater Monitoring and Reporting

Site-wide groundwater monitoring and reporting will be completed, as currently required under
the VRP program. Additional monitoring will be completed to assess the biobarrier
performance. This performance monitoring will use groundwater wells MW-3A, -3B, -4A, -4B, -
5A/B, -7A, and -7A/B. Quarterly sampling will be completed during the first year of the
biobarrier operation and semi-annually thereafter. During each sampling event, the following
additional data collection and analyses will be completed for these seven wells.

In Situ Hach Analyses Laboratory Analyses
Measurements

-Redox potential -Nitrate -Ethene, Ethane, Methane
-Dissolved oxygen -Sulfate -Chemical oxygen demand
-Turbidity -Ferrous iron -Volatile organic compounds
-Specific -Total iron -Arsenic, Barium, Total Chromium,
conductance Lead, and Manganese

-pH -Carbon dioxide

-Temperature -Alkalinity

On the first sampling event following bioaugmentation, groundwater samples collected from
select injection wells, MW-3A, and MW-3B will be analyzed for DHC bacteria. Additional DHC
analyses will be completed on as as-needed basis.

4.8 Compliance Status Report

Two years after startup of the biobarrier treatment, a compliance status report (CSR) will be
prepared that conforms to the EPD’s requirements. The CSR will document the site
investigations, update the horizontal and vertical extent of RRS exceedances, and determine
the effectiveness of the remedial actions. The following list of EPD’s checklist items will be
attached to the CSR.

= Concise statement of report findings;

= Property owner verification;

= Qualified groundwater scientist statement;

= Source description;

= Extent of groundwater contamination;

= Description of potential environmental receptors;

= |dentification of affected properties;

= Potentially responsible party contact information; and
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= Description of remediation.

4.9 Schedule

Figure 4-2 includes the proposed schedule for the biobarrier construction at the Cessna GA1
site. Following EPD review and approval of this document, approximately six weeks are
anticipated to receive the UIC permit. Remedial construction cannot begin until the UIC permit
is issued. Remedial construction on the biobarrier and injections are anticipated to occur in
early 2019. Sufficient data to assess the biobarrier effectiveness should be available in 2021,
at which time a Compliance Status Report will be submitted. Biobarrier O&M will continue on
an as-needed basis and semiannual progress reports will continue to be submitted.
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2018 2019 2020 2021
Task Start End 9 (10{11]12 5/]6/ Q3| Q@4 | Q1|1 Q2 |1 Q3 | Q4|1 Q1| Q2| Q3 | @4
EPD Biobarrier Design Approval 7/25/18 | 10/23/18
EPD UIC Permitting 10/23/18 | 12/4/18
Remedial Construction
Biobarrier Installation| 1/7/19 1/21/19
Initial Injection| 1/28/19 | 2/12/19
Groundwater Testing| 4/8/19 5/6/19
Bioaugmentation| 5/27/19 | 6/1/19
Second EVO Injection| 6/3/19 | 6/18/19
Biobarrier Operation & Maintenance As Needed
EPD Compliance Status Report Review 6/17/21 | 9/15/21
Monitoring/Reporting Semi-Annual

Figure 4-2

Groundwater Remediation Schedule

Cessna GA1 Facility
Columbus, Muscogee County, Georgia
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Groundwater RRSs, ug/L
Residential Non-Residential
(off site) (on site)
Substance CAS No. Type 1 Type 2 Type 3 Type 4
Acetone 67641 8,000 46,000
Arsenic 7440382 10 10
Barium 7440393 3,100 20,000
Bromodichloromethane 75274 80 80
Butanone, 2- 78933 2,300 12,000
Carbon Disulfide 75150 4,000 4,000
Chloroform 67663 80 80
Chromium (total) 7440473 100 100
Cumene 98828 210 1,000
Dichloroethane, 1,1- 75343 4,000 4,000
Dichloroethene, 1,1- 75354 100 520
Dichloroethene, 1,2-cis- 156592 70 200
Ethylbenzene 100414 700 700
Lead 7439921 15 15
Manganese 7439965 380 2,500
Naphthalene 91203 20 20
Toluene 108883 1,000 5,200
Trichloroethane, 1,1,1- 71556 2,700 14,000
Trichloroethane, 1,1,2- 79005 5 5
Trichloroethene 79016 5 5.2
Xylenes 1330207 10,000 10,000
Vinyl Chloride 75014 2 3.3
Zinc 7440666 4,700 31,000

RRS - Risk Reduction Standard CAS - Chemical Abstract System

Type 1 - Default based on standard exposure assumptions and defined risk levels for residential properties.
Type 2 - Based on site-specific risk assessment for residential properties.

Type 3 - Default based on standard exposure assumptions and defined risk levels for non-residential properties.

Type 4 - Based on site-specific risk assessment for non-residential properties.
1 - Vinyl chloride has not been previously detected but anticipated during treatment.

Table 1-1: Groundwater RRSs
Cessna GA1 Facility

Page 1 of 1 Columbus, Muscogee County, Georgia



Compound| 1,1-DCA 1,1-DCE MEK CD cis-1,2-DCE TCE
On-Site RRS 4,000 520 12,000 4,000 200 5.2
MW-2A 2/27/2018 BRL BRL BRL BRL BRL BRL
MW-3A 2/27/2018 BRL BRL BRL BRL 6.7 220
MW-3B 2/27/2018 BRL BRL BRL BRL BRL 26
MW-3C 2/27/2018 BRL BRL BRL 37 BRL BRL
MW-4A 2/27/2018 BRL BRL BRL BRL BRL BRL
MW-4B 2/27/2018 BRL BRL BRL BRL BRL BRL
INJ-11 3/14/2018 16 11 BRL BRL 11 4,600
INJ-13 3/14/2018 BRL BRL BRL BRL BRL 7.7
Compound]| Arsenic Bariuim Chromium Lead Manganese | Turbidity
On-Site RRS 10 20,000 100 15 2,500 NA
MW-3A 2/27/2018 BRL* 86.1 BRL BRL 48.9 5.2
MW-3B 2/27/2018 BRL* 155 BRL BRL 16.6 8
MW-4A 2/27/2018 BRL* 176 BRL BRL 701 4
MW-4B 2/27/2018 BRL* 655 BRL BRL 224 6.8
Compound] 1,1-DCA 1,1-DCE MEK CD cis-1,2-DCE TCE
Off-Site RRS 4,000 100 2,300 4,000 70 5
MW-6A 2/27/2018 BRL BRL BRL BRL BRL BRL
MW-5A/B | 2/27/2018 BRL BRL BRL BRL 17 1,300
MW-7A 3/14/2018 BRL BRL BRL BRL BRL 340
MW-7A/B | 2/27/2018 BRL BRL BRL BRL BRL 5.7
Compound]| Arsenic Bariuim Chromium Lead Manganese | Turbidity
Off-Site RRS 10 3,100 100 15 380 NA
MW-5A/B | 2/27/2018 BRL* 140 BRL BRL 94.6 7
Concentrations are ug/L RRS - Risk Reduction Standard Shaded values exceed the RRS.
DCA - Dichloroethane MEK - 2-Butanone BRL - Below reporting level
DCE - Dichloroethene CD - Carbon Disulfide TCE - Trichloroethene
* - Reporting level exceeded the RRS. NA - Not applicable

A - Unconsolidated Coastal Plain sediments and recent alluvium
B - Piedmont saprolite C - Piedmont upper bedrock

Table 2-1: Groundwater Analytical Results
Cessna GA1 Facility
Columbus, Muscogee County, Georgia



Code[ INJ-11]INJ-13] MP-1 | MP-2 | MW-3A]MW-3B]MW-3C|MW-4A]MW-4B] MW-5A/B [MW-7A] MW-7A/B
Unitf AB | AB | AB | AB | A B C A B A/B A A/B
Ftto INJ-11] 0 55 | 87 | 62 | 152 | 168 | 112 | 69 65 82 152 156
Ftto INJ-13| 55 0 58 | 75 | 59 62 50 | 14.6 | 10.6 60 124 129
TOC Elev. | 312.14|311.80| 311.98| 312.23| 312.09| 312.32 | 312.32 | 313.17 | 313.11| 299.59 | 297.49| 297.88
9:10 | 18.37 | 18.92 | 18.50 | 19.05 | 18.20 | 17.94 | 67.01 | 19.38 | 19.67 | 653 | 536 | 6.46
AWL | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
o [ 11:00 - - - - - - - - - - -
Q| 1205| ¢ [244 ] 199 [ 245 182 | 282 | 006 | 2.48 | 0.16 — - —
o[ 1405 | § [230 | 172 | 226 | 150 | 251 | 0.07 | 2.29 | 0.34 — - —
<[ 1505 | & [209 [ 1.71 | 229 | 159 | 252 | 006 | 2.34 | 041 — - —
16:03 | — [ 229 | 1.71 | 227 | 160 | 254 | 009 | 2.30 | 0.48 — - —
1700 | & [ 235 | 1.78 | 233 | 164 | 254 | 002 | 235 | 051 | 220 | 154 | 039
540 | £ [ 246 | 189 | 244 | 176 | 258 | 016 | 2.46 | 194 | 2.31 162 | 1.00
6:21 - - - - - - - - - - -
7:09 | 225 | 057 | 0.80 | 022 | 081 | 053 | 0.14 | -0.19 | 0.88 | 072 | 053 | 1.05
7:30 | - - — - - — — — - — —
o[ 822 | 287 233 | 129 | 185 | 147 | 016 | 127 | 0.89 - - -
Q[ 930 | 283 175 | 132 | 1.75 | 141 | 018 | 132 | 090 | 1.78 - -
|00 279 ] _ [ 175 [ 1.32 [ 177 | 140 [ 016 | 1.33 [ 089 | 181 - -
S| 130|275 | § [ 173 [ 132 | 1.73 | 141 | 045 | 1.32 | 0.91 1.79 - -
1230 | 274 | § [ 175 | 134 | 1.74 | 143 | 019 | 1.35 | 093 | 1.80 - -
1430 | 267 | £ [ 169 | 131 | 1.71 | 140 | 016 | 130 | 095 | 1.75 - -
15:30 | 263 | < [ 173 | 128 | 1.71 | 140 | 021 | 1.30 | 095 | 1.78 - -
1700 | 262 | 2 [ 171 | 131 | 174 | 140 | 022 | 132 | 095 | 175 | 126 | 1.14

| 710|245 T [966 | 119 | 164 | 1.36 | 028 | 125 | 1.06 | 173 | 124 | 122
=| 830 | 246 165 | 125 | 167 | 134 | 029 | 1.26 | 1.02 — - —
Sl 915 | 248 168 | 123 | 167 | 133 | 032 | 124 | 083 | 173 | 123 | 1.23
ol e30 | - - - - - - - - - - -
10:25 | 1.61 053 | 047 | 065 | 0256 | 0.33 | -0.39 | 097 | 050 | 036 | 122

A WL - Relative change in static water level in feet from pre-test level (4/23/2018 @ 9:10 AM TOC - Top of casing

Values in RED are increases from the previous measurement. A - Unconsolidated Coastal Plain sediments and recent alluvium
B - Piedmont saprolite

C - Piedmont upper bedrock

Values in BLUE are decreases from the previous measurement.
Values in BLACK are the same as the previous measurement.

Columbus Airport Rainfall Data
Date 24-Hour Rainfall (In.) Cumulative
4/17/2018 0 0
4/18/2018 0 0
4/19/2018 0 0
4/20/2018 0 0
4/21/2018 0 0
4/22/2018 1.02 1.02
4/23/2018 0.75 1.77
4/24/2018 0.14 1.91
4/25/2018 0 1.91
Table 2-2: Tracer Test Water Levels
Cessna GA1 Facility
Page 1 of 1 Columbus, Muscogee County, Georgia



Sample Type: MW-3A Groundwater Only

Groundwater Volume

0
41
83

127
191
215

Total NaHCO; Demand (mg/S.U.)

100 ml
Total NaHCO; addition (mg) pH (S.U.)

4.71
5.52
5.92
6.39
6.98
7.21

mg/S.U.

51
69
76
84
86
86

800 400

700 350 }3
g 600 300 g
o« 500 250 g )
8 400 200 %
T 300 150 8 =
2 200 100 T

100 50 2

0

4 5 6 7 8

pH, S.U.

Sample Type: Groundwater + Sand and Gravel

GW Volume 100 ml

Soil Mass 50¢g
Total NaHCO; addition (mg) pH (S.U.)

0 4.61

81 526

161 5.89

201 6.05

291 6.35

363 6.88

Total NaHCO; Demand (mg/S.U.)

GW Volume 100 ml
Soil Mass 50 ¢
Total NaHCO; addition (mg) pH (S.U.)
0 4.44
79 5
165 542
352 6.24
526 6.58
725 7.22

Total NaHCO; Demand (mg/S.U.)

mg/S.U.

125
126
140
167
160
160

mg/S.U.

141
168
196
246
261
261

800 400
700 350 5
2 600 300 &
€ S
o 500 250 & 5
Q 400 200 2 @
£ 300 150 Q &
© O
2 200 100 T
©
Z

100
0

0

800 400
700 350
o C
600 300 ®
S =
o 500 X 250 & 5
O 400 200 Q&
(@) X =)
T 300 X 150 O 2
2 200 100 T
100 50 2
4 5 6 7 8

g
4 5 6 7 8

pH, S.U.

Sample Type: Groundwater + Sandy Clay

pH, S.U.

Sample Type: Groundwater + Sandy Clay Duplicate

GW Volume 100 ml
Soil Mass 50¢g
Total NaHCO; addition (mg) pH (S.U.)
0 4.46
83 49
186 5.39
299 6.12
504 6.38
702  7.01

Total NaHCO; Demand (mg/S.U.)

mg/S.U.

189
200
180
263
275

275

800 400
700 350 ©
2 600 300 @
S X =
o« 500 250 83
%)
8 400 X X 200 , @
T 300 150 8 =
2 200 100 T
100 50 2
0 0
4 5 6 7 8

—@— NaHCO3 Addition

pH, S.U.

50

X NaHCO3 Demand

Table 2-3: Ph Testing Results
Cessna GA1 Facility
Columbus, Muscogee County, Georgia



Compound| 1,1-DCA 1,1-DCE MEK CD cis-1,2-DCE TCE

On-Site RRS| 4,000 520 12,000 4,000 200 5.2
8/4/2014 BRL BRL BRL BRL BRL BRL
Duplicate BRL BRL BRL BRL BRL BRL
1/19/2016 BRL BRL BRL BRL BRL BRL

MW-2A | 2/1/2017 BRL BRL BRL BRL BRL BRL
Duplicate BRL BRL BRL BRL BRL BRL
8/15/2017 BRL BRL BRL BRL BRL BRL
2/27/2018 BRL BRL BRL BRL BRL BRL
8/4/2014 BRL BRL BRL BRL BRL 160
1/20/2016 8.6 BRL BRL BRL 12 1,000

MW-3A | 2/1/2017 6.6 BRL BRL BRL 16 1,300
8/15/2017 5.1 BRL BRL BRL 11 710
2/27/2018 BRL BRL BRL BRL 6.7 220
8/4/2014 BRL BRL BRL BRL BRL 71
1/20/2016 BRL BRL BRL BRL BRL 11
2/1/2017 BRL BRL BRL BRL BRL 23

MW-3B 552017 BRL BRL BRL BRL BRL 25
Duplicate BRL BRL BRL BRL BRL 24
2/27/2018 BRL BRL BRL BRL BRL 26
1/20/2016 BRL BRL BRL BRL BRL BRL
2/1/2017 BRL BRL BRL 18 BRL 12

MW-3C 8/15/2017 BRL BRL BRL 63 BRL BRL
2/27/2018 BRL BRL BRL 37 BRL BRL
8/4/2014 BRL BRL BRL BRL BRL BRL
1/20/2016 BRL BRL BRL BRL BRL BRL

MW-4A | 2/1/2017 BRL BRL BRL BRL BRL BRL
8/15/2017 BRL BRL BRL BRL BRL BRL
2/27/2018 BRL BRL BRL BRL BRL BRL
8/4/2014 BRL BRL BRL 6.8 BRL BRL
1/20/2016 BRL BRL BRL BRL BRL BRL

MW-4B | 2/1/2017 BRL BRL BRL BRL BRL BRL
8/15/2017 BRL BRL BRL BRL BRL BRL
2/27/2018 BRL BRL BRL BRL BRL BRL
Compound| 1,1-DCA 1,1-DCE MEK CD cis-1,2-DCE TCE

Off-Site RRS| 4,000 100 2,300 4,000 70 5
1/19/2016 BRL BRL BRL BRL BRL BRL
2/1/2017 BRL BRL BRL BRL BRL BRL

MW-6A  rei152017 BRL BRL BRL BRL BRL BRL
2/27/2018 BRL BRL BRL BRL BRL BRL
1/19/2016 10 6.9 BRL BRL 30 1,900
2/1/2017 6 5.7 BRL BRL 18 1,500
MW-5A/B 1517572017 5.1 BRL BRL BRL 24 1,400
2/27/2018 BRL BRL BRL BRL 17 1,300
1/19/2016 BRL BRL 190 BRL 49 100
Duplicate BRL BRL 110 BRL 34 120

MW-7A/B | 2/1/2017 BRL BRL BRL BRL 8 17
8/15/2017 BRL BRL BRL BRL BRL 8.2
2/27/2018 BRL BRL BRL BRL BRL 5.7

Shaded values exceed the RRS.

RRS - Risk Reduction Standard

DCA - Dichloroethane MEK - 2-Butanone

DCE - Dichloroethene CD - Carbon Disulfide

Concentrations are ug/L
BRL - Below reporting level
TCE - Trichloroethene

Table 3-1: Groundwater VOC Trends

Page 1 of 1
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Columbus, Muscogee County, Georgia



Domenico, P.A. and F.W. Schwartz, 1990
Continuous Source, Steady-State Model with Retardation & First-Order Decay
General Terms Value Source
poc Distance to point of compliance [ft] 145 Site Specific
X max Maximum model distance [ft] 300 Site Specific
X nodes Incremental calculation distances [ft] 5 Site Specific
X Distance downgradient from source [ft] variable Site Specific
y Distance from plume centerline perpendicular to groundwater flow [ft] 0 Site Specific
z = 0, concentration assumed to be at top of water table [ft] 0 Site Specific
tss Time to reach steady state [year] = {Rg X maxt / {v (1+40a,ARg/V)}, GSI, 1997 18.3 Calculated
Y Source width perpendicular to groundwater flow [ft], thickness = &°" 20 Site Specific
Ogw Groundwater mixing zone thickness [ft] 14 Site Specific
ay Longitudinal dispersivity [ft] = 0.83[logso(x )**'*, Xu, M. & Y. Eckstein, 199  variable Calculated
ay Lateral dispersivity [ft] = ax * 0.215, average from Gelhar et al., 1992 variable Calculated
a, Vertical dispersivity [ft] = a, * 0.05, ASTM, 1995 variable Calculated
K Hydraulic conductivity [ft/year] 5,110 Site Specific
i Hydraulic gradient [--] 0.01 Site Specific
CR Effective porosity [--] 0.2 Site Specific
Brs Total porosity [--] 0.35 Site Specific
Pss Soil dry bulk density [grams/cm®] 1.8 Estimate
foc Fraction organic carbon [--] 0.020 Calibration
Chemical-Specific Terms TCE Source
Co Average source area concentration [mg/L] 16.6 Site Specific
Cpoc Point of compliance concentration [ug/L] 1,900 Calculated
A First order decay rate [1/year] 0.3 Site Specific
v Retarded seepage velocity [ft/year] = (Ki)/(Rg 6,) 36 Calculated
R Retardation Factor [--] = 1 + [(Ky pss)/67s] 7.2 Calculated
Kq Soil-water sorption coefficient [cm®/gram] = Ko, foc 1.20 Calculated
Koc Soil-water partitioning coefficient [ml/gram] 60.7 EPA Default
DAF oo POC dilution attenuation factor [--] = Co/C,oe 9 Calculated
100000
10000 S'B"{"‘S-E'ﬁ- ______ B-24 SB30
---------- '_______ MW-5A
TGG N S S - L XY U — SB-36
B e e e e
£ 100
W
E 10
1
0.1
0 50 100 150 200 250 300

CDM

Smith

Distance from source in feet

Table 3-2: Model Calibration
Cessna GA1 Facility
Columbus, Muscogee County, Georgia



Domenico, P.A. and F.W. Schwartz, 1990

Continuous Source, Steady-State Model with Retardation & First-Order Decay

General Terms Value Source

poc Distance to point of compliance [ft] 145 Site Specific |DCE - Dichloroethene

X max Maximum model distance [ft] 300 Site Specific JTCE - Trichloroethene

X nodes Incremental calculation distances [ft] 5 Site Specific

X Distance downgradient from source [ft] variable | Site Specific

y Distance from plume centerline perpendicular to groundwater flow [ft] 0 Site Specific

z = 0, concentration assumed to be at top of water table [ft] 0 Site Specific References

tss Time to reach steady state [year] = {Rg X maxt / {v (1+40,ARs/V)}, GSI, 199] variable Calculated Domenico, P.A. and F. W. Schwartz, 1990, Physical and
Y Source width perpendicular to groundwater flow [ft], thickness = &°" 105 Site Specific Chemical Hydrogeology, Wiley, New York, NY.
Ogw Groundwater mixing zone thickness [ft] 17 Site Specific | Gelhar, LW., C. Welty, and K.R. Rehfeldt, 1992. “A
0 Longitudinal dispersivity [ft] = 0.83[log(x )JZ*'%, Xu, M. & Y. Eckstein, 194 variable | Calculated | Cftical Reviewof Dafqz?feﬁflﬁ‘sca'e Dispersion in
a, Lateral dispersivity [ft] = ax * 0.215, average from Gelhar et al., 1992 variable Calculated J. Water Resources Research, Vol. 28, No. 7.

a, Vertical dispersivity [ft] = a, * 0.05, ASTM, 1995 variable Calculated Nevin, J.P., J.A. Connor, C.J. Newell, GSI, J.B.

K Hydraulic conductivty [fiyear] 4.380 | Site Specific | 2000 e o7 FATE 5: A Natoral Atenuation
I Hydraulic gradient [--] 0.01 Site Specific Calibration Tool for Groundwater Fate and Transport
B Effective porosity [--] 0.2 Site Specific | Modeling, NGWA Petroleum Hydrocarbons Conference.
O+s Total porosity [--] 0.35 Site Specific

peeSoll dry bl densiy [gramslor’]
foc Fraction organic carbon [--] 0.020 Calibration |Between Dispersivity and Scale, J. Ground Water, 33(6).
ChemicaI-Specific_Terms TCE 1,2-DCE V-inyl Chloride Source

Co Average source area concentration [mg/L] 3.0 2.213 1.427 Site Specific

Cpoe Point of exposure concentration [ug/L] 0.5 5.1 04 Calculated

A First order decay rate [1/year] 2.4 2.2 4.9 Calibration

v Retarded seepage velocity [ft/year] = (Ki)/(Rs 6,) 30 43 68 Calculated

R Retardation Factor [--] = 1 + [(Ky pss)/B7s] 7.2 5.0 3.2 Calculated

Ky Soil-water sorption coefficient [cm®/gram] = Ko, foc 1.20 0.79 0.43 Calculated

tss Time to reach steady state [year] = {Rg X naxt / {v (1+40,ARg/V)}, GSI, 199 20 11 5 Calculated

Koc Soil-water partitioning coefficient [ml/gram] 60.7 39.6 21.7 EPA Default

DAF p0e POE dilution attenuation factor [--] = Co/C,0e 6,150 433 3,327 Calculated

Table 3-3: Biobarrier Model
Cessna GA1 Facility
Columbus, Muscogee County, Georgia



(AxX)+(BxY)=(Cx2)

Where
A = Groundwater pH, S.U. X = Groundwater massing
B = Formation pH, S.U. Y = Formation massing

C = Combined pH, S.U.

pH TEST SOLUTIONS

MW-3A Groundwater A= 471 S.U.
Groundwater + Sand & Gravel
(A x X) + (B__x_Y) = (C x (X+Y))
4.71 100 B 50 4.61 150

B= 441 S.U.

Groundwater + Sandy Clay (average)

(A x X) + (B__x_Y) (C x (X+Y)

4.71 100 B 50 4.45 150
B= 393 S.U.

AQUIFER ASSUMPTIONS

Sand & Gravel ~50% and Sandy Clay ~50%
B = 4.17 S.U. for aquifer (average of sand & gravel and sandy clay)

Aquifer Dry Density = ~1.8 g/cm®
At 35% total porosity ~0.63 g groundwater per 1.8 g of aquifer

AQUIFER ESTIMATED pH

(A x X) + (B__x_Y) = (C x (X+Y))
4.71 0.63 417 1.8 C 2.43

C= 431 S.U.

Table 3-4: Aquifer pH Estimates

Cessna GA1 Facility

Columbus, Muscogee County, Georgia



Electron Donor Quantity Estimates Injection Performance Simulation

Treatment Zone Characteristics |Injection Performance Parameters
9,720 Ft Treatment Zone Area 4.25 In Injection Well Sand Pack Radius
19 Ft Top of Treatment Zone 13 Ft Depth to Top of Sand Pack
44 Ft Bottom of Treatment Zone 15 Ft Depth to Groundwater
25 Ft Treatment Zone Thickness (Unit A + Unit B) 8.5 PSI Maximum Injection Pressure (15% contingency)
10% % Treatment Zone Effective Porosity (Unit A velocity) 0.0 PSI Simulated Maximum Injection Pressure
20% % Treatment Zone Effective Porosity (Unit A + Unit B volume) 15 Ft Delivery Radius Under Injection
1.5 Tons / Yo Treatment Zone Dry Bulk Density
13,500 Tons Formation Mass
363,553 Gal Treatment Zone Water Volume Aquifer Characteristics
3,033,999 Lbs. Treatment Zone Water Mass 1,496 GPD/Ft’ Transmissivity
[Electron Donor Requirements 14 Ft/D  Hydraulic Conductivity
3,500 Mg /L Target Active Electron Donor Concentration 15 i Target Injection Radius
0.55% % 0.01 Ft/Ft Ambient Hydraulic Gradient
16,687 Lbs. Target Active Electron Donor Mass 1.43 Ft/D Ambient Groundwater Velocity
8.09 Lbs. / Gal EVO Density 14.0 Ft Aquifer Thickness (Unit A)
64% % Percent Active Electron Donor in Product Potentiometric Surface
26,073 Lbs. EVO Mass Requirements Radius, Feet
3,223 Gal EVO Volume Requirements 45 -30 -20 -10 0 10 20 30
IElectron Donor Solution Formulation
4.7% % Target Donor Product Concentration (mass) 4
554,754 Lbs. Mass of Total Solution 35
66,573 Gal Volume of Total Solution <
63,351 Gal Total Water Addition for Injection Solution ﬁ'; 3
4.8% % Target Donor Product in Solution (volume) E 2.5
finjection Well Delivery Calculations E ) / \
16 Each Number of Injection Points g / \
- ' B 1.5
4,161 Gal Solution Injected Per Point T / \
5 Gal / Min Injection Flow Rate Per Point 1 // \\
13.9 Hrs. Injection Duration Per Point 05 / \
4 Points Well Set Manifold Size Delivery|Radius
4.0 Sets Well Set Quantity 0
55 Hrs. Total Injection Event Duration 60% SRS®-FRL Large Droplet EVO Injection Design

Table 4-1: Full-Scale Injection Design
Cessna GA1 Facility
Page 1 of 2 Columbus, Muscogee County, Georgia



Sodium Bicarbonate Quantity Estimates

IpH Control Zone Physical Characteristics

9,720 Ft pH Control Zone Area
19 Ft Top of pH Control Zone
33 Ft Bottom of pH Control Zone
14 Ft pH Control Zone Thickness
35% % pH Control Zone Total Porosity (volume)
15 Tons / Yd* pH Control Zone Dry Bulk Density
136,080 FT pH Control Zone Volume
356,281 Gal pH Control Zone Water Volume
1,348,671 kg pH Control Zone Water Mass
Sodium Bicarbonate Dosing
2.75 g Sodium Bicarbonate / kg Groundwater / Standard Unit pH Groundwater Sodium Bicarbonate Demand
4.3 Standard Units Initial pH
6.5 Standard Units Target pH
2.2 Standard Units pH Change
6.05 g Sodium Bicarbonate / kg Groundwater Sodium Bicarbonate Dosing Rate
8,199461 9 Sodium Bicarbonate Total Mass
17,988 Lbs.

Sodium Bicarbonate Injection Solution

7 2,500 Lb. Pallet
: aes Supplied Sodium Bicarbonate Quantity

17,500 Lbs.
63,351 Gal Total Water Addition Volume
239,808 L
33,101 mglt Sodium Bicarbonate Concentration

3.3% % (by weight)

181 Gal Water / 50 Lb. Sack Sodium Bicarbonate Addition Rate

Page 2 of 2
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Appendix A

Soil Boring Logs and
Well Construction Diagrams
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INJ-11 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/12/2018
Project No.: 1727-226789 End Date: 3/12/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab

Well Construction
Total Borehole Depth/Dia.: 44'/8.5" Surface Completion: Flush Mount
Grout Depth/Type: 0'-20'/ Neat Cement Casing +/- Grade Level:
Bentonite Seal Depth/Type: 20'-22'/ 3/8" Bentonite Chips |Sand Pack Depth: 22'-44'
Casing Type/Depth/Dia.: PVC/0-24'/2" Screen Type/Depth/Dia./Slots:  PVC/24'-44'/2"/0.01"
Development Method/Gallons: Submersible Pump / 25 Gal.  |Bottom Backfill Depth/Material: N/A

Additional Information:

Drilling/Sampling Method: 8.25" OD/4.25" ID Hollow-Stem Auger / Macro Core

Depth (feet)

Formation Description

0.5

0-0.25' Asphalt

1

1.5

2

2.5

3

3.5

4

45

5

9.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0.25'- 6" Dry, loose, orange-brown clayey SAND, some silt. Mottled with pieces of gray clay, non-

6'- 11" Dry, tight, orange-brown clayey SAND, some silt, mottled with gray, non-plastic

Plastic
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INJ-11 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/12/2018

Project No.:

1727-226789 End Date: 3/12/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 44

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

10.5

11

11.5

12

12.5

13

13.5

14

14.5

15

6'- 11" Dry, tight, orange-brown clayey SAND, some silt, mottled with gray, non-plastic

11" - 15" Dry, loose, tan silty/clayey SAND, non-plastic

15.5

16

16.5

17

17.5

18

18.5

19

19.5

20

20.5

21

21.5

22

22.5

23

23.5

24

15' - 24" Damp, tight, orange sandy CLAY. Mottled with gray, moderate plasticity

24.5

25

24" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay
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INJ-11 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/12/2018

Project No.:

1727-226789 End Date: 3/12/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 44

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

25.5

26

26.5

27

27.5

28

28.5

29

24" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

27" - 29' - thin layer of fine to medium GRAVEL, mostly quartz, some k feldspar

24" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

29.5

30

30.5

31

31.5

32

32.5

33

33.5

34

34.5

35

35.5

36

36.5

37

37.5

38

38.5

39

39.5

40

31'- 44" SAPROLITE. Moist, tight, dark red-brown silt, some clay. Foliated relic structure
(gneiss/schist), micaceous
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INJ-11 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/12/2018
Project No.: 1727-226789 End Date: 3/12/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab
40.5
41
41.5
12 31'- 44" SAPROLITE. Moist, tight, dark red-brown silt, some clay. Foliated relic structure
(gneiss/schist), micaceous
42.5 BORING TERMINATED AT 44' BGS, MACRO CORE REFUSAL
43
43.5
44

Page 4 of 4



INJ-13 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/13/2018
Project No.: 1727-226789 End Date: 3/13/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab

Well Construction
Total Borehole Depth/Dia.: 44'/8.5" Surface Completion: Flush Mount
Grout Depth/Type: 0'-20'/ Neat Cement Casing +/- Grade Level:
Bentonite Seal Depth/Type: 20'-22'/ 3/8" Bentonite Chips |Sand Pack Depth: 22'-44'
Casing Type/Depth/Dia.: PVC/0-24'/2" Screen Type/Depth/Dia./Slots:  PVC/24'-44'/2"/0.01"
Development Method/Gallons: Submersible Pump / 25 Gal.  |Bottom Backfill Depth/Material: N/A

Additional Information:

Drilling/Sampling Method: 8.25" OD/4.25" ID Hollow-Stem Auger / Macro Core

Depth (feet)

Formation Description

0.5

0-0.25' Asphalt

1

1.5

2

2.5

3

3.5

4

45

5

9.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0.25'- 11" Dry, loose, orange-brown clayey SAND, some silt. Mottled with pieces of gray clay, non

plastic
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INJ-13 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/13/2018

Project No.:

1727-226789 End Date: 3/13/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 44

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

10.5

11

0.25'- 11" Dry, loose, orange-brown clayey SAND, some silt. Mottled with pieces of gray clay, non
plastic

11.5

12

12.5

13

13.5

14

14.5

15

11" - 15" Dry, loose, tan silty/clayey SAND, non-plastic

15.5

16

16.5

17

17.5

18

18.5

19

19.5

20

20.5

21

21.5

22

22.5

23

23.5

24

24.5

25

15" - 27": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity

Thin layer of coarse SAND at 23' bgs

15" - 27": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity
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INJ-13 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/13/2018

Project No.:

1727-226789 End Date: 3/13/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 44

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

25.5

26

26.5

27

15" - 27": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity

27.5

28

28.5

29

29.5

30

30.5

31

31.5

32

32.5

33

27" - 33" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

33.5

34

34.5

35

35.5

36

36.5

37

37.5

38

38.5

39

39.5

40

35' - 44" SAPROLITE. Moist, tight, dark red-brown silt, some clay. Foliated relic structure
(gneiss/schist), micaceous
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INJ-13 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/13/2018
Project No.: 1727-226789 End Date: 3/13/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab
40.5
41
41.5
12 31'- 44" SAPROLITE. Moist, tight, dark req-brown silt. Foliated relic structure (gneiss/schist),
micaceous
42.5 BORING TERMINATED AT 44' BGS, MACRO CORE REFUSAL
43
43.5
44

Page 4 of 4



MP-1 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/12/2018
Project No.: 1727-226789 End Date: 3/12/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 43'
Location: Columbus, GA Driller: Ben Wallace Geo Lab

Well Construction
Total Borehole Depth/Dia. 43'/8.5" Surface Completion: Flush Mount
Grout Depth/Type: 0'-19'/ Neat Cement Casing +/- Grade Level:
Bentonite Seal Depth/Type: 19'-21'/ 3/8" Bentonite Chips [Sand Pack Depth: 21'-43'
Casing Type/Depth/Dia.: PVC/0-23'/2" Screen Type/Depth/Dia./Slots:  PVC/23-43'/2"/0.01"
Development Method/Gallons: Submersible Pump / 25 Gal.  |Bottom Backfill Depth/Material: N/A

Additional Information:

Drilling/Sampling Method: 8.25" OD/4.25" ID Hollow-Stem Auger / Macro Core

Depth (feet)

Formation Description

0.5

0-0.25' Asphalt

1

1.5

2

2.5

3

3.5

4

45

5

9.5

6

6.5

7

7.5

8

8.5

9

9.5

10

plastic

0.25'- 7" Dry, loose, orange-brown clayey SAND, some silt. Mottled with pieces of gray clay, non-

7"- 11" Dry, tight, orange-brown clayey SAND, some silt, mottled with gray, non-plastic
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MP-1 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/12/2018

Project No.:

1727-226789 End Date: 3/12/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 43

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

10.5

11

11.5

12

12.5

13

13.5

14

14.5

15

7"- 11" Dry, tight, orange-brown clayey SAND, some silt, mottled with gray, non-plastic

11" - 15" Dry, loose, tan silty/clayey SAND, non-plastic

15.5

16

16.5

17

17.5

18

18.5

19

19.5

20

20.5

21

21.5

22

22.5

23

15" - 23": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity

23.5

24

24.5

25

23" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay
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MP-1 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/12/2018

Project No.:

1727-226789 End Date: 3/12/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 43

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

25.5

26

26.5

27

27.5

28

28.5

29

24" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

27" - 29' - thin layer of fine to medium GRAVEL, mostly quartz, some k feldspar

24" - 29" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

29.5

30

30.5

31

31.5

32

32.5

33

33.5

34

34.5

35

35.5

36

36.5

37

37.5

38

38.5

39

39.5

40

31'- 43" SAPROLITE. Moist, tight, dark red silt, some clay. Foliated relic structure (gneiss/schist),
micaceous
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MP-1 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/12/2018
Project No.: 1727-226789 End Date: 3/12/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 43
Location: Columbus, GA Driller: Ben Wallace Geo Lab
40.5
41
45 31'- 43" SAPROLITE. Moist, tight, dark red-brown silt, some clay. Foliated relic structure
: (gneiss/schist), micaceous
42 BORING TERMINATED AT 43' BGS, MACRO CORE REFUSAL
42.5
43

Page 4 of 4



MP-2 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/13/2018
Project No.: 1727-226789 End Date: 3/13/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab

Well Construction
Total Borehole Depth/Dia.: 44'/8.5" Surface Completion: Flush Mount
Grout Depth/Type: 0'-20'/ Neat Cement Casing +/- Grade Level:
Bentonite Seal Depth/Type: 20'-22'/ 3/8" Bentonite Chips |Sand Pack Depth: 22'-44'
Casing Type/Depth/Dia.: PVC/0-24'/2" Screen Type/Depth/Dia./Slots:  PVC/24'-44'/2"/0.01"
Development Method/Gallons: Submersible Pump / 25 Gal.  |Bottom Backfill Depth/Material: N/A

Additional Information:

Drilling/Sampling Method: 8.25" OD/4.25" ID Hollow-Stem Auger / Macro Core

Depth (feet)

Formation Description

0.5

0-0.25' Asphalt

1

1.5

2

2.5

3

3.5

4

45

5

9.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0.25'- 10" Dry, loose, orange-brown clayey SAND, some silt. Mottled with pieces of gray clay, non

plastic
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MP-2 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/13/2018

Project No.: 1727-226789 End Date: 3/13/2018

Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'

Location: Columbus, GA Driller; Ben Wallace Geo Lab

10.5

11

11.5

12

10" - 14": Dry, loose, tan clayey SAND, fine grained, non-plastic
12.5

13

13.5

14

14.5

15

15.5

16

16.5

17

17.5

18

18.5 14" - 27" Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity

19

19.5

20

20.5

21

21.5

22

22.5

23 Thin layer of coarse SAND at 23' bgs

23.5

24

14" - 27": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity
24.5

25
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MP-2 Boring/Well Construction Log

Project:

Cessna GA1 Facility Start Date: 3/13/2018

Project No.:

1727-226789 End Date: 3/13/2018

Logged/Checked By:

Daniel Good/Tom Duffey Total Depth: 44

Location:

Columbus, GA Driller; Ben Wallace Geo Lab

25.5

26

26.5

27

14" - 27": Damp, tight, gray sandy CLAY. Mottled with orange, moderate plasticity

27.5

28

28.5

29

29.5

30

30.5

31

31.5

32

32.5

33

27" - 33" Loose, wet, orange-brown coarse SAND, well graded, sub-angular grains, little silt/clay

33.5

34

34.5

35

35.5

36

36.5

37

37.5

38

38.5

39

39.5

40

35' - 44" SAPROLITE. Moist, tight, dark red-brown silt, some clay. Foliated relic structure
(gneiss/schist), micaceous

Page 3 of 4



MP-2 Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/13/2018
Project No.: 1727-226789 End Date: 3/13/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 44'
Location: Columbus, GA Driller: Ben Wallace Geo Lab
40.5
41
41.5
12 35' - 44" SAPROLITE. Moist, tight, dark req-brown silt. Foliated relic structure (gneiss/schist),
micaceous
42.5 BORING TERMINATED AT 44' BGS, MACROCORE REFUSAL
43
43.5
44

Page 4 of 4



MW-7A Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/14/2018
Project No.: 1727-226789 End Date: 3/14/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 16'
Location: Columbus, GA Driller: Ben Wallace Geo Lab
Well Construction
Total Borehole Depth/Dia.: 16'/8.5" Surface Completion: Flush Mount
Grout Depth/Type: 0-4'/ Neat Cement Casing +/- Grade Level:
Bentonite Seal Depth/Type: 2'-4'/ 3/8" Bentonite Chips  [Sand Pack Depth: 4'-16'
Casing Type/Depth/Dia.: PVC/0-6'/2" Screen Type/Depth/Dia./Slots:  PVC/6'-16'/2"/0.01"
Development Method/Gallons: Submersible Pump /25 Gal.  |Bottom Backfill Depth/Material: N/A
Additional Information:
Drilling/Sampling Method: 8.25" OD/4.25" ID Hollow-Stem Auger / Macro Core
Depth (feet) Formation Description
0.5
1
1.5
2
2.5
3
3.5
4 0"-7.5" Damp, tight, gray sandy CLAY. Mottled with orange, low plasticity
4.5
5
9.5
6
6.5
7
[ I
8
8.5
9 7.5-12.5: Wet, loose orange coarse SAND. Well graded
9.5
10
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MW-7A Boring/Well Construction Log

Project: Cessna GA1 Facility Start Date: 3/14/2018
Project No.: 1727-226789 End Date: 3/14/2018
Logged/Checked By: Daniel Good/Tom Duffey Total Depth: 16'
Location: Columbus, GA Driller: Ben Wallace Geo Lab
10.5
11
115 7.5-12.5: Wet, loose orange coarse SAND. Well graded
12
12.5
13
13.5
14 12.5' - 16" Wet, loose, gray/white coarse SAND & GRAVEL, Angular to subangular grains, well
14.5 graded
15 BORING TERMINATED AT 16' BGS
15.5
16
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March 21, 2018

Nicholas Fuller

CDM Smith Inc.

3200 Windy Hill Road

Atlanta GA 30339

RE: Cessna

Dear Nicholas Fuller: Order No:  1803F14
Analytical Environmental Services, Inc. received 4 sampleson  3/15/2018 7:50:00 AM

for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated

Quality Control samples were within EPA and/or AES established limits. Any discrepancies associated with the
analyses contained herein will be noted and submitted in the form of a project Case Narrative.

AES’s accreditations are as follows:

-NELAP/State of Florida Laboratory ID E87582 for analysis of Non-Potable Water, Solid & Chemical
Materials, Air & Emissions Volatile Organics, and Drinking Water Microbiology & Metals, effective
07/01/17-06/30/18.

State of Georgia, Department of Natural Resources ID #800 for analysis of Drinking Water Metals, effective
07/01/17-06/30/18 and Total Coliforms/ E. coli, effective 04/25/17-04/24/20.

-NELAP/Louisiana Agency Interest No. 100818 for or analysis of Non-Potable Water and Solid & Chemical
Materials, effective 07/01/17-06/30/18.

-ATHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Organics, Metals, PCM Asbestos,
Gravimetric), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental Microbiology (Fungal)
Direct Examination, effective until 11/01/19.

These results relate only to the items tested. This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

Sincerely,

EO churaf _

Toana Pacurar

Project Manager
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ANALYTICAL ENVIRONMENTAL SERVICES, INC.
3080 Presidential Drive Atlanta, GA 30340-3704

Phone: (770) 457-8177 / Toll-Free: (800) 972-4889 / Fax: (770) 457-8188

CHAIN OF CUSTODY

Work Order: 1780?>FM
Page Q of ’l

AES Date:
ANY: . ADDRESS:
comPair - on g “ﬁ;\ ! W . d (?[ rl / K d ANALYSIS REQUESTED
M in >/ cl Visit our website
5#@ pl «? W V4 www.aesatlanta.com for
A’f'/c‘mfal U\ A }51"55? 0 downloadable COCsandto |
PHONE: EMAIL: p ] . . g
(,_\J 0%729 ( 3’ % 3 n NM‘M“& é) Cdem%.@( ¢ log in to your AESAccess £
SAMPLED BY: PM@( (1 7‘ SIGNATURE: A/ M m 5 account. §
0 ) 2
4 s SAMPLED: w _ ;;
: ) g = g £
e B S
4 SAMPLE ID 2 I = PRESERVATION (see codes) z
DATE TIME © 2 = § REMARKS
;1 ° —
: mw-14 35| 5o |V 5o |V
’ TN Y lb1g v
3 TN -1 L 720 | — = v
4
- 4
s \ rti? Blan)
6 TCV‘\/D (5! 4 '/} f
7 {
8
9
10
11
12
13
14 g “)
RELINQUISHED BY: DATE/TIME: RECENVEDBY: / . DATE/TIME: PROJECT INFORMATION RECEIPT
, Q750 PROJECT NAME: '
1 RM 3}‘9,‘ 6.% - f / 6//5%6 %D ﬁ%éno\ Total # of Containers
I i
¥ U / ! PROJECT #: Turnaround Time (TAT) Request
> 2 SITE ADDRESS: ﬁstandard S Business Days
3 3, N ["]2 Business Day Rush
! SEND REPORT TO: f\ 6 (wapr @ LAN r) h\‘%‘\;( o in D Next Business Day Rush
SPECIAL INSTRUCTIONS/COMMENTS: SHIPMENT METHOD INVOICE TO: N~ [ ] same-Day Rush {auth req.)
ouT: /) VIA: (IF DIFFERENT FROM ABOVE) [} other
L7 /! VIA: STATE PROGRAM (if any):
die FedEx UPS USmail courier Greyhound {E-mail? D Fax? D
other: QUOTE #: PO#: IDATA PACKAGE: 1O 1O m O vO

Submission of samples to the laboratory constitutes acceptance of AES's Terms & Conditions. Samples received after 3PM or on Saturday are considered as received the following business day. If no TAT is marked on COC, AES will proceed with standard TAT.
Samples are disposed of 30 days after completion of report unless other arangements are made.

Matrix Codes: A=Air GW = Groundwater SE =Sediment SO=Soil ~SW =Surface Water ~WW = Waste Water W = Water (Blanks) DW= Drinking Water (Blanks) O = Other (specify) Page 2 of 17

preservative Codes:  H+l = Hydrochloric acid +ice  I=lceonly N =Nitricacid S+l =Sulfuricacid +ice S/M+i=Sodium Bisulfate/Methanol +ice O = Other {specify) NA=None

White Copy - Original; Yellow Copy - Client




Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc.
Project:  Cessna Case Narrative
LabID: 1803F14

Sample Receiving Non-conformance:

The matrix illustrated on the Chain of Custody is soil, but the samples received were aqueous samples.
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Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc. Client Sample ID: MW-7A
Project Name: Cessna Collection Date: 3/14/2018 2:50:00 PM
Lab ID: 1803F14-001 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,1-Dichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,1-Dichloroethene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2-Dibromoethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2-Dichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,2-Dichloropropane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
2-Butanone BRL 50 ug/L 257622 1 03/19/2018 13:53 NP
2-Hexanone BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
4-Methyl-2-pentanone BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
Acetone BRL 50 ug/L 257622 1 03/19/2018 13:53 NP
Benzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Bromodichloromethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Bromoform BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Bromomethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Carbon disulfide BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Carbon tetrachloride BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Chlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Chloroethane BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
Chloroform BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Chloromethane BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Cyclohexane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Dibromochloromethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Dichlorodifluoromethane BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
Ethylbenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Freon-113 BRL 10 ug/L 257622 1 03/19/2018 13:53 NP
Isopropylbenzene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
m,p-Xylene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Methyl acetate BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Methyl tert-butyl ether BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Methylcyclohexane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Methylene chloride BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
o-Xylene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value

Page 4 of 17

\

Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc. Client Sample ID: MW-7A
Project Name: Cessna Collection Date: 3/14/2018 2:50:00 PM
Lab ID: 1803F14-001 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Tetrachloroethene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Toluene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Trichloroethene 340 50 ug/L 257622 10 03/19/2018 15:05 NP
Trichlorofluoromethane BRL 5.0 ug/L 257622 1 03/19/2018 13:53 NP
Vinyl chloride BRL 2.0 ug/L 257622 1 03/19/2018 13:53 NP
Surr: 4-Bromofluorobenzene 79.9 68-127 %REC 257622 1 03/19/2018 13:53 NP
Surr: 4-Bromofluorobenzene 80.3 68-127 %REC 257622 10 03/19/2018 15:05 NP
Surr: Dibromofluoromethane 107 84.4-122 %REC 257622 1 03/19/2018 13:53 NP
Surr: Dibromofluoromethane 113 84.4-122 %REC 257622 10 03/19/2018 15:05 NP
Surr: Toluene-d8 98.3 80.1-116 %REC 257622 1 03/19/2018 13:53 NP
Surr: Toluene-d8 98.4 80.1-116 %REC 257622 10 03/19/2018 15:05 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc. Client Sample ID: INJ-11
Project Name: Cessna Collection Date: 3/14/2018 4:15:00 PM
Lab ID: 1803F14-002 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,1-Dichloroethane 16 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,1-Dichloroethene 11 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2-Dibromo-3-chloropropane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2-Dibromoethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2-Dichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,2-Dichloropropane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,3-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
1,4-Dichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
2-Butanone BRL 50 ug/L 257622 1 03/19/2018 14:17 NP
2-Hexanone BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
4-Methyl-2-pentanone BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
Acetone BRL 50 ug/L 257622 1 03/19/2018 14:17 NP
Benzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Bromodichloromethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Bromoform BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Bromomethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Carbon disulfide BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Carbon tetrachloride BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Chlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Chloroethane BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
Chloroform BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Chloromethane BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
cis-1,2-Dichloroethene 11 5.0 ug/L 257622 1 03/19/2018 14:17 NP
cis-1,3-Dichloropropene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Cyclohexane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Dibromochloromethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Dichlorodifluoromethane BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
Ethylbenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Freon-113 BRL 10 ug/L 257622 1 03/19/2018 14:17 NP
Isopropylbenzene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
m,p-Xylene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Methyl acetate BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Methyl tert-butyl ether BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Methylcyclohexane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Methylene chloride BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
0-Xylene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc. Client Sample ID: INJ-11
Project Name: Cessna Collection Date: 3/14/2018 4:15:00 PM
Lab ID: 1803F14-002 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
Styrene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Tetrachloroethene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Toluene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
trans-1,3-Dichloropropene BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Trichloroethene 4600 250 ug/L 257622 50  03/19/2018 14:41 NP
Trichlorofluoromethane BRL 5.0 ug/L 257622 1 03/19/2018 14:17 NP
Vinyl chloride BRL 2.0 ug/L 257622 1 03/19/2018 14:17 NP
Surr: 4-Bromofluorobenzene 80.9 68-127 %REC 257622 50  03/19/2018 14:41 NP
Surr: 4-Bromofluorobenzene 78.5 68-127 %REC 257622 1 03/19/2018 14:17 NP
Surr: Dibromofluoromethane 107 84.4-122 %REC 257622 1 03/19/2018 14:17 NP
Surr: Dibromofluoromethane 105 84.4-122 %REC 257622 50  03/19/2018 14:41 NP
Surr: Toluene-d8 98.8 80.1-116 %REC 257622 50  03/19/2018 14:41 NP
Surr: Toluene-d8 98 80.1-116 %REC 257622 1 03/19/2018 14:17 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  21-Mar-18

Client: CDM Smith Inc. Client Sample ID: INJ-13
Project Name: Cessna Collection Date: 3/14/2018 5:20:00 PM
Lab ID: 1803F14-003 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1,1-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 17:06 NP
1,1,2,2-Tetrachloroethane BRL 5.0 ug/L 257622 1 03/19/2018 17:06 NP
1,1,2-Trichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 17:06 NP
1,1-Dichloroethane BRL 5.0 ug/L 257622 1 03/19/2018 17:06 NP
1,1-Dichloroethene BRL 5.0 ug/L 257622 1 03/19/2018 17:06 NP
1,2,4-Trichlorobenzene BRL 5.0 ug/L 257622 1 03/19/2018