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SECTIONONE Introduction

1.1 LOCATION

The F.E. Warren Air Force Base Former Atlas “D” Missile Site 4 (Site 4) is located in Laramie
County, Wyoming, approximately 2 miles south of Interstate 80 and approximately 18 miles
west of the City of Cheyenne (Figure 1-1). The missile site covers approximately 700 acres
owned by the City of Cheyenne and is a small portion of the Belvoir Ranch. Site 4 housed three
Atlas “D” missiles in three Launch and Service Buildings (L&SBs). The one-square-mile area
around the former missile site is the source area for trichloroethene (TCE) contamination (also
known as Area A). Other areas downgradient of Area A have been investigated and identified as
containing contamination. These areas include:

e The Transition Area: a 12-square-mile area that extends eastward from Area A where the
plume transitions from the White River Formation to the Ogallala Formation.

e Area B: a30-square-mile area east of the Cow Camp well and includes the Borie Well Field.
e The Expanded Study Area: an area east and southeast of Area B.

1.2 AUTHORITY

URS Group, Inc. (URS) has been contracted by the United States Army Corps of Engineers
Omaha District under Contract Number (No.) W912DY-16-D-0026, Task Order
W09128F19F0192 to conduct a feasibility study, data gaps investigation, and long-term
monitoring (LTM) at Site 4. These environmental restoration activities are conducted under the
Comprehensive Environmental Response, Compensation, and Liability Act.

1.3 PURPOSE AND SCOPE

A pilot study with two in situ remediation technologies was conducted at the source area

(Area A). In situ treatments via injection of potassium permanganate (KMnQO4) and zero-valent
iron (ZV1) were selected to test remediation of source area contamination at L&SB 1 and L&SB
2, respectively. ZVI was injected at L&SB 2 in two different areas using pneumatic injection
(pilot study area 2A and at IP0O5 and IP06 at pilot study area 2B) and hydraulic injection (at IPO4
only in pilot study area 2B) methods to evaluate the effectiveness of each. Pneumatic injection
had the most success and was subsequently used for injection of KMnO4 at L&SB 1 (pilot study
area 1).

This Pilot Study Post-Injection Performance Monitoring Report provides the results of the
baseline and monthly performance monitoring sampling completed within the pilot study areas.
Collection and analysis of performance monitoring data will be used to evaluate injection
effectiveness and the potential need for mitigation injections under a full-scale application of the
in situ remediation to address contaminant rebound. Baseline samples were collected prior to
completing injections, and monthly performance monitoring samples were collected post-
injection for three sampling events.
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SECTIONONE Introduction

The Injection Pilot Study Work Plan (URS 2020) outlined the in situ treatment design,
implementation, performance monitoring, and subsequent data evaluation and reporting.
Sampling and field activities were completed in accordance with the Site Wide Uniform Federal
Policy-Quality Assurance Project Plan (UFP-QAPP) (URS 2020a) and LTM and Performance
Monitoring UFP-QAPP Addendum 1 (URS 2020b), and health and safety procedures outlined in
the Accident Prevention Plan (URS 2020c).
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SECTIONTWO Monitoring Activities

Baseline groundwater samples were collected prior to injection. Post-injection performance
monitoring sampling was completed monthly for three sampling events following injection.
Additional quarterly performance monitoring will follow for the remainder of the performance
period (anticipated to end January 2022). Performance sampling events occurred and will
continue to occur concurrently with LTM sampling activities when possible. Since only one
sample identification can be assigned per sample, the Fall 2020 LTM Event 16 sample
identification was assigned to the first groundwater sample collected after the start of the Fall
2020 LTM Event 16 sampling activities. However, the samples serve a dual purpose to evaluate
the performance monitoring trends and monitor contaminant concentrations and trends through
LTM. A summary of groundwater samples collected during the baseline and subsequent
monthly performance monitoring sampling activities is shown in Table 2-1.

Samples were collected, identified, documented, and handled in accordance with the LTM and
Performance Monitoring UFP-QAPP, Addendum 1 (URS 2020b). Sample collection field sheets
(SCFSs) completed during the pilot study sampling events are included in Appendix A. Daily
Quality Control Reports are included in Appendix B. Samples were shipped in accordance with
Standard Operating Procedure (SOP) 2 (URS 2020a). The groundwater samples were sent to
Agriculture & Priority Pollutants Laboratories, Inc. in Clovis, California.

2.1  KMNO4INJECTIONS AT L&SB 1 - PILOT STUDY AREA1

Post-injection performance monitoring samples within the KMnOQg pilot study area 1
(Figure 2-1) were collected at monitoring wells MW59-74, MW59-125, and MW74-104.
Performance monitoring activities and injections were completed as follows:

e Performance Monitoring Event 1 (Baseline): Baseline samples were collected between May
27 and June 28, 2020 for volatile organic compounds (VOCs) only, during the Spring 2020
LTM Event 15. Baseline samples for target analyte list (TAL) metals and hexavalent
chromium were collected on July 19, 2020. Hexavalent chromium was included in the
analysis for baseline samples; however, samples for hexavalent chromium analysis were only
proposed for the first and last sampling events post-injection (approximately 1 and 18 months
post-injection, respectively).

e KMnOys Injections: KMnOgs injections were complete between August 7 and 21, 2020 at
IP01, IP02, IP03, and IP10 as detailed in the Injection Completion Report (URS 2021a).

e Performance Monitoring Event 2: The first monthly performance monitoring sampling event
was completed concurrent with the Fall 2020 LTM Event 16 sampling event between
September 23 and 28, 2020.

e Performance Monitoring Event 3: The second monthly performance monitoring sampling
event was completed between October 22 and 23, 2020.

e Performance Monitoring Event 4: The third monthly performance monitoring sampling
event was completed between December 2 and 6, 2020.
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SECTIONTWO Monitoring Activities

Samples collected from pilot study area 1 were analyzed for VOCs using United States
Environmental Protection Agency (USEPA) Method 8260C, TAL Metals using USEPA Method
6020B/7470A, and hexavalent chromium using Method 218.7 (baseline only).

2.2 ZVIINJECTIONS AT L&SB 2 - PILOT STUDY AREA 2A

Post-injection performance monitoring samples within the ZVI pilot study area 2A (Figure 2-2)
were collected at monitoring wells MW61-80, MW61-107, and MW75-93. Performance
monitoring activities and injections were completed as follows:

e Performance Monitoring Event 1 (Baseline): Baseline samples were collected between May
30 and June 27, 2020 for VOCs only, during the Spring 2020 LTM Event 15. Baseline
samples for dissolved gasses (methane, ethane, ethene [MEE]) and anion scan (chloride,
sulfate, alkalinity) were collected on July 9, 2020.

e ZVI Injections: ZVI injections were completed between July 14 and 19, 2020 at IP07, IP08,
and IP09 as detailed in the Injection Completion Report (URS 2021a).

e Performance Monitoring Event 2: The first monthly performance monitoring sampling event
was completed between August 20 and 21, 2020.

e Performance Monitoring Event 3: The second monthly performance monitoring sampling
event was completed between September 17 and 18, 2020.

e Performance Monitoring Event 4: The third monthly performance monitoring sampling
event was completed concurrent with the Fall 2020 LTM Event 16 sampling event between
October 20 and 22, 2020.

Samples collected from pilot study area 2A were analyzed for VOCs using USEPA Method
8260C, MEE using Robert S. Kerr Method (RSK)-175, chloride/sulfate using USEPA method
9056A, and alkalinity using USEPA Method 2320B.

2.3 ZVIINJECTIONS AT L&SB 2 - PILOT STUDY AREA 2B

Post-injection performance monitoring samples within the ZVI pilot study area 2B (Figure 2-2)
were collected at monitoring wells MW60-90 and MW60-146. Performance monitoring
activities and injections were completed as follows:

e Performance Monitoring Event 1 (Baseline): Baseline samples were collected on June 28,
2020 for VOCs only, during the Spring 2020 LTM Event 15. Baseline samples for dissolved
gasses (MEE) and anion scan (chloride, sulfate, alkalinity) were collected on July 10, 2020.

e ZVI Injections: ZVI injections were completed between July 23 and August 5, 2020 at IP04,
IPO5, and IP06 as detailed in the Injection Completion Report (URS 2021a).

e Performance Monitoring Event 2: The first monthly performance monitoring sampling event
was completed between September 1 and 2, 2020.
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SECTIONTWO Monitoring Activities

Performance Monitoring Event 3: The second monthly performance monitoring sampling
event was completed concurrent with the Fall 2020 LTM Event 16 sampling event on
October 14, 2020.

Performance Monitoring Event 4: The third monthly performance monitoring sampling
event was completed on November 7, 2020.

Samples collected from pilot study area 2B were analyzed for VOCs using USEPA Method
8260C, MEE using RSK-175, chloride/sulfate using USEPA method 9056A, and alkalinity using
USEPA Method 2320B.

2.4

VARIATIONS FROM THE WORK PLAN

The following variations from the Injection Pilot Study Work Plan (URS 2020) occurred during
completion of the performance monitoring events:

No VOCs were collected at MW59-74 during performance monitoring events on
September 23, October 23, or December 2, 2020 due to the presence of KMnO4. A VOC
sample was collected in a volatile organic analysis (VOA) vial with ascorbic acid to
neutralize the KMnO4, but the water in the VOA remained dark purple. No VOC sample
was submitted to the lab due to the high concentration of KMnOs in the well. Additionally,
the proposed hexavalent chromium sample during the September 23, 2020 performance
monitoring event could not be collected and analyzed due to the presence of KMnQsa.

The VOC sample (sample ID: FEW4-MW&60-90-PS2B-2) for MW60-90 during the second
performance sampling event on September 2, 2020 was inadvertently not collected or sent to
the laboratory.
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SUMMARY OF SAMPLES COLLECTED DURING PERFORMANCE MONITORING

TABLE 2-1

FORMER ATLAS "D" MISSILE SITE 4
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o R ESegs 5
o [ =] N [%) < I3 =
Q X o I 8 T g o S5
) W' 2 8 =8 £ Q& 35
e Lo s 5 ¢ 82 g &
88 wiE3 3283522 ¢
Injection Area Well Identification SampleIdentification1 Sample Date Well Type g o uﬁj :—(Y ,‘E § T a = E El Duplicate Sample Identification
FEW4-MW59-74-15 5/27/2020 Monitoring (P) X X
FEW4-MW59-74-PS1-1 7/19/2020 Monitoring (P) X X | X
MW59-74 FEW4-MW59-74-16 9/23/2020 Monitoring (P) X X X
FEW4-MW59-74-PS1-3 10/23/2020 Monitoring (P) X | X X
FEW4-MW59-74-PS1-4 12/2/2020 Monitoring (P) X X X
FEW4-MW59-125-15 6/28/2020 Monitoring (P) | X
FEW4-MW59-125-PS1-1 7/19/2020 Monitoring (P) X X X
KMnO, Performance Area 1 MW59-125 FEW4-MW59-125-16 9/28/2020 Monitoring (P) | X X X | X
FEW4-MW59-125-PS1-3 10/23/2020 Monitoring (P) | X X X
FEW4-MW59-125-PS1-4 12/6/2020 Monitoring (P) | X X | X
FEW4-MW?74-104-15 6/26/2020 Monitoring (P) | X
FEW4-MW74-104-PS1-1 7/19/2020 Monitoring (P) X X | X
MW?74-104 FEW4-MW?74-104-16 9/24/2020 Monitoring (P) | X X X X
FEW4-MW?74-104-PS1-3 10/22/2020 Monitoring (P) | X X | X
FEW4-MW?74-104-PS1-4 12/5/2020 Monitoring (P) | X X X X
FEW4-MW61-80-15 6/27/2020 Monitoring (P) | X
FEW4-MW61-80-PS2A-1 7/9/2020 Monitoring (P) X X X X X FEW4-MW61-80-PS2A-1-B
MW61-80 FEW4-MW61-80-PS2A-2 8/20/2020 Monitoring (P) | X X X | X
FEW4-MW61-80-PS2A-3 9/17/2020 Monitoring (P) | X X X X
FEW4-MW61-80-16 10/20/2020 Monitoring (P) | X X X | X
FEW4-MW61-107-15 6/27/2020 Monitoring (P) | X
FEW4-MW61-107-PS2A-1 7/9/2020 Monitoring (P) X X X
ZV1 Performance Area 2A MW61-107 FEW4-MW61-107-PS2A-2 8/20/2020 Monitoring (P) | X X X | X
FEW4-MW61-107-PS2A-3 9/17/2020 Monitoring (P) | X X X | X
FEW4-MW61-107-16 10/22/2020 Monitoring (P) | X X X X
FEW4-MW75-93-15 5/30/2020 Monitoring (P) | X
FEW4-MW?75-93-PS2A-1 7/9/2020 Monitoring (P) | X X X X
MW?75-93 FEW4-MW?75-93-PS2A-2 8/21/2020 Monitoring (P) | X X X | X
FEW4-MW?75-93-PS2A-3 9/18/2020 Monitoring (P) | X X X X
FEW4-MW75-93-16 10/22/2020 Monitoring (P) | X X X X
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TABLE 2-1
SUMMARY OF SAMPLES COLLECTED DURING PERFORMANCE MONITORING

FORMER ATLAS "D" MISSILE SITE 4
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Injection Area Well Identification Sampleldentification1 Sample Date Well Type g DS j < ,‘E § f 0 =2 ¢ El Duplicate Sample Identification
FEW4-MW60-90-15 6/28/2020 Monitoring (P) | X
FEW4-MW60-90-PS2B-1 7/10/2020 Monitoring (P) X X | X
MW60-90 FEW4-MW60-90-PS2B-2 9/2/2020 Monitoring (P) X X X
FEW4-MW60-90-16 10/14/2020 Monitoring (P) | X X X | X
FEW4-MW60-90-PS2B-4 11/7/2020 Monitoring (P) | X X X X
ZVI Performance Area 28 FEW4-MW60-146-15 6/28/2020 Monitoring (P) ~ X
FEW4-MW60-146-PS2B-1 7/10/2020 Monitoring (P) X X X
MW60-146 FEW4-MW60-146-PS2B-2 9/1/2020 Monitoring (P) | X X X | X X
FEW4-MW60-146-16 10/14/2020 Monitoring (P) | X X X X
FEW4-MW60-146-PS2B-4 11/7/2020 Monitoring (P) | X X X | X

Notes:

1Satmple identification uses the following naming scheme: site identification-well/location identification-sample event.

KMnO, = potassium permanganate

MS/MSD = matrix spike/matrix spike duplicate

MEE = methane, ethane, ethene
P = performance

PSOD = permanganante soil oxidant demand

TAL = target analyte list
VOC = volatile organic compound

Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas "D" Missile Site 4
F.E. Warren Air Force Base, Wyoming

W912DY-16-D-0026, TO W9128F19F0192 Page 2 of 2



MW03
560
IPO1
®
MW74 P10
104: 1300 @
263: ND L&SB# 1
359: 0.57J
IPOZ—
® MW59
o S NGB g g g = 74:00:00 NS
8 125: 2700
IPO3
P @ 183 89
Injection Area 1 MW80
e 128: 35000
223: 8000
284: 86
20000
10000
Locator Map Legend ug/L = micrograms per liter
$ J = estimated Horizontal Datum:
Monitoring Well = i :
9 Eg/lsnBO 4 |az(;t?s ?rj‘:jn Slf;(i\r/ti“ggnbguz?lr(\j?;e NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
® KMnO, Injection Point LTM —_Lon ~Term Monitorin 9 . .
— Groundwater Flow Direction ND =_non dgetect 9 Service Layer Credits: Source: Esri, Maxar, GeoEye, KMnO,4 InJ eqt| on A_re?-
o NS = led Earthstar Geographics, CNES/Airbus DS, USDA, USGS, Launch and Service Building #1
- E Injection Area = not sample AeroGRID, IGN, and the GIS User Community
[ iso Concentration Line TCE = trichloroethene 2N Fall 2020 LTM Event 16
\ot Former Atlas "D" Missile Site 4
otes: .
1) Results shown are TCE concentrations (ug/L) from Fall 2020 60 30 0 60 F.E. Warren Air Force Base, WY
LTM/performance monitoring event. P Feet Drawn By: Date:
2) Isoconcentrations are based on vertical and horizontal interpretations. ee DPG 5/21/2021 Project No: )
Contours may show higher interpreted concentrations than well analytical results Checked By: Revision: 60613342 Figure 2-1
if higher concentrations are interpreted to pass over or below the screen interval. IBK 0




5
10
20
80
60
100
500
MW04 _—
1000 670
Injection Area 2a———pp»-
IP0O4 a £
® MW61
IPO9 80: 270
Injection Area 2b——» MW75 @ 107: 1400
93: 3900
221: 700
308: ND
IPO5 .
@ L&SB# 2 377: _ND
MW60
5 90: 19000J
000 .
MWw81 ¥ 146: 870] P06
100: 190 233 47
207: 1900
279: ND
20000
Locator Map Legend
$ Monitoring Well ‘Lligzll_e:tirr?qlgtrggrams per liter Horizontal Datum: _
@  2VI Injection Point L&SB = launch and service building NAD_1983_StatePlane_Wyoming_East_FIPS_4901_Feet
—» Groundwater Flow Direction II:]LM::HIE)?]”(?;:;{” Monitoring Service Layer Credits: Source: Esri, Maxar, GeoEye, ZVl1 Injection Areas
D' - — tri Earthstar Geographics, CNES/Airbus DS, USDA, USGS, Launch and Service Building #2
- njection Area TCE = trichloroethene AeroGRID, IGN, and the GIS User Community
|:| isc Concentration Line ZVI = zero valent iron Fall 2020 LTM E_V€_nt 1(_5
Notes: Former Atlas "D" Missile Site 4
1) Results shown are TCE concentrations (ug/L) from Fall 2020 60 30 0 60 F.E. Warren Air Force Base, WY
LTM/performance monitoring event. P Drawn By: Eyv.
2) Isoconcentrations are based on vertical and horizontal interpretations. Feet DPG 6/8/2021 Project No: )
Contours may show higher interpreted concentrations than well analytical results Checked By Revision: 60613342 Figure 2-2
if higher concentrations are interpreted to pass over or below the screen interval. IBK 0




SECTIONTHREE Monitoring Results

This section includes groundwater analytical results for the baseline and performance monitoring
activities completed between May 27 and December 6, 2020 at pilot study areas 1, 2A, and 2B.
A total of 40 investigative samples were collected from 8 monitoring wells. Additionally, one
field duplicate and two matrix spike/matrix spike duplicates were collected. Table 2-1 presents
a summary of samples collected during performance monitoring activities, including the analyses
and sample dates for each well. Table 3-1 and Table 3-2 summarize the analytical detections
from the KMnOys injections and ZV1 injections, respectively. Sampling locations and results are
shown on Figure 2-1 and Figure 2-2 for pilot study areas 1 and 2A/2B, respectively. SCFSs are
included in Appendix A.

All results above the maximum contaminant level (MCL) or regional screening level (RSL), if
no MCL is available, are shaded in the tables. Site-specific chemicals of concern are bold in the
tables. Laboratory results including laboratory data packages, data verifications, and data
qualifier summaries are provided in the Fall 2020 Long-Term Monitoring Event 16 Report
(URS 2021b).

3.1 KMNO4INJECTIONS AT L&SB 1 - PILOT STUDY AREA 1
3.1.1 Presence of KMnO4

KMnOs was evident in monitoring well MW59-74 during the September, October, and
December 2020 post-injection sampling events. The presence of KMnO4 at MW59-74 indicates
a radius of influence of 15 to 30 feet was achieved during injection. KMnO4 was present during
the last sampling event at MW59-74 indicating the amendment is persisting within the aquifer
and has not been exhausted by the natural soil oxidant demand.

3.1.2  Volatile Organic Compounds

Only TCE was detected above its MCL for VOCs in pilot study area 1. TCE trend charts are
included in Table 3-3. Due to the presence of KMnOg, only a baseline VOC sample has been
collected at MW59-74. The concentration of KMnO4 was higher than what could be neutralized
by ascorbic acid and samples could not be collected to evaluate TCE reductions. However, the
continued presence of KMnOys indicates TCE concentrations continue to be reduced. TCE
concentrations at MW59-125 were reduced from 3000 micrograms per liter (ug/L) (Baseline) to
2,100 pg/L (October 2020) following injection, with a current concentration of 2,700 pg/L
(December 2020). TCE concentrations at MW74-104 have increased from 1,100 pg/L
(Baseline) to 1,300 pg/L (December 2020) following injection.

3.1.3 Metals

Baseline metals concentrations were all below their respective MCL or RSL screening values for
each of the performance monitoring wells. Increasing metals concentrations is evident in
MWA59-74 due to the presence of KMnOs. However, no significant increase above MCL/RSL
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SECTIONTHREE Monitoring Results

screening values was observed at MW59-125, and only a slight increase was noted during the
first monthly sampling event at MW74-104.

3.1.4  Dissolved Oxygen/Oxygen Reduction Potential

KMnQyg injections create an aerobic environment or oxidizing conditions within the treatment
area. Dissolved oxygen (DO) concentrations greater than 1 milligram per liter (mg/L) indicate
aerobic conditions are present. Additionally, positive oxygen-reduction potential (ORP) values
indicate oxidizing conditions are present within the aquifer. In general, ORP values measured
prior to sample collection have positive values. DO and ORP measurements collected during
baseline and performance monitoring events are included in Table 3-4.

3.2  ZVIINJECTIONS AT L&SB 2 — PILOT STUDY AREA 2A/2B
3.2.1 Presence of ZVI

ZV1 was observed in purge water from MW60-146 on September 1, 2020, MW61-80 on August
20, 2020, and MW61-221 on October 27, 2020 during the Fall 2020 LTM Event 16 sampling.
MW61-221 is not a performance monitoring well as it is screened below the targeted injection
interval. However, ZVI was observed in purge water during the Fall 2020 LTM Event 16.
During pneumatic injection completed at Pilot Study Area 2A, pressures between 5 and 23 psi
were noted at MW61-107 during injection at IP08 indicating connection between injections
operations and the borehole for the MW®61 cluster. Pressures of 5 to 23 psi are not enough to
crack or damage the monitoring well casing. However, it was noted during injections that the
monitoring wells are constructed with a threaded joint and were not air-tight. ZVI may have
entered the MW61-221 casing at these joints and traveled down to the screened area. There is a
possibility that during injection the ZVI1 traveled down the borehole between the bentonite seal
and the boring wall or casing for MW61-221. The well construction log for the MW61 cluster
indicates a 95-foot bentonite seal between the filter pack for MW61-107 and MW61-221. There
is a possibility for gaps within the seal, but this scenario does not seem likely. Additionally,
there is a possibility for pneumatic fractures to have reached down to this level during injection.
Generally, pneumatic fractures tend to go laterally or towards ground surface, and take the path
of least resistance. The ZVI would have a tendency to sink within the formation.

3.22  Volatile Organic Compounds

A reduction in TCE concentrations is expected within the treatment areas where pilot study ZVI
injections were implemented. Baseline sample results indicated TCE concentrations ranged from
1,300 to 25,000 pg/L in each of the five performance monitoring wells. Changes in TCE
concentrations between the Baseline sampling event and the October/November 2020 sampling
event completed following injection were as follows:

e MWS61-80: reduced from 1,300 pg/L to 270 pg/L
e MWSG61-107: reduced from 6,100 pg/L to 1,400 ug/L
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SECTIONTHREE Monitoring Results

e MW?75-93: steady to increasing with concentrations from 3,500 pg/L (Baseline) to 5,300
pg/L (August 2020), current concentration is 3,900 pg/L

e MWSG60-90: reduced from 25,000J pg/L to 19,000 pg/L

e MWA60-146: variable with concentrations fluctuating from 2,100 pg/L (Baseline), to
4,900 pg/L (September 2020), to 870 ug/L (October 2020), and 7,500 pg/L (November
2020)

In addition, daughter products of cis-1,2-dichloroethene and vinyl chloride were also detected
above their MCLs in all performance monitoring wells except MW75-93. This indicates
reductive dechlorination is proceeding.

3.2.3  pH and Oxidation-Reduction Potential

An alkaline pH (pH increase) and negative ORP within the ZV1 injection area are indicators that
reducing conditions exist in the groundwater. In general, post-injection measurements from
monitoring wells within the ZVI treatment area have been steady to increasing for pH levels.
ORP measurements were negative during the last performance monitoring event for each well
except at MW75-93. pH and ORP measurements collected during baseline and performance
monitoring events are included in Table 3-4.

3.24  Dissolved Oxygen

Low DO (less than 1 mg/L) facilitates reductive treatment in groundwater in the ZV1 injection
area. DO levels at performance monitoring wells in the ZVI injection area have decreased since
injections were completed. However, most performance monitoring wells have DO
concentrations greater than 1 mg/L in all but one monitoring well (MW61-107). DO
measurements collected during baseline and performance monitoring events are included in
Table 3-4.

3.25 Dissolved Gases

The final degradation products of TCE and its daughter products are the dissolved gases MEE.
Therefore, gas generation within the ZV1 injection area indicates reactivity with injected ZVI and
effective degradation of the chlorinated VOCs. MEE concentrations have slightly increased
above baseline concentrations. MEE concentrations are presented in Table 3-2.

3.2.6 Chloride

An increase in chloride concentration within the ZV1 injection area is expected as a result of
dechlorination of TCE and its daughter products. In general, chloride concentrations increased
from baseline concentrations following injection. This initial increase in chloride concentrations
indicated chlorinated VOCs were being reduced. Chloride concentrations are presented in
Table 3-2.
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SECTIONTHREE Monitoring Results

3.27  Alkalinity and Sulfate

Reductions in alkalinity and sulfate concentrations are expected within the ZVI injection area,
indicating highly reducing conditions exist in groundwater. In general, alkalinity concentrations
have remained steady between baseline and post-injection samples. Sulfate concentrations have
decreased in post-injection samples. Alkalinity and sulfate concentrations are presented in
Table 3-2.
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TABLE 3-1

PILOT STUDY AREA 1 BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW59-74 MW59-74 MW59-74 MW59-74
FIELD IDENTIFICATION! FEW4-MW59-74-15 FEW4-MW59-74-PS1-1 FEW4-MW59-74-16 FEW4-MW59-74-PS1-3
DATE COLLECTED 27-May-20 19-Jul-20 25-Sep-20 23-Oct-20

Maximum Frequency mcL® RsL” | Result  Flag DL/MDL LOD  LOQ DF| Result  Flag |[DL/MDL LOD LOQ DF| Result Flag DL/MDL LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ |DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 147 2/9 5 -- 2500 U 1000 2500 5000 500 NS NS NS
1,2-Dichloroethane 0.39J 1/9 5 - 1500 U 700 1500 | 5000 500 NS NS NS
2-Butanone (MEK) 157 2/9 -- 5,600 | 10000 U 3000 10000 50000 500 NS NS NS
2-Hexanone 131 1/9 -- 38 10000 U 4600 10000 50000 500 NS NS NS
Acetone 12 1/9 -- 14,000 | 10000 U 4750 10000 50000 500 NS NS NS
Chloroform 0.58J 1/9 80° -- 1500 U 350 1500 | 5000 500 NS NS NS
cis-1,2-Dichloroethene 26 8/9 70 -- 1500 U 750 1500 @ 5000 500 NS NS NS
Methylene chloride 1517 1/9 5 -- 5000 U 1750 5000 25000 500 NS NS NS
trans-1,2-Dichloroethene 11 1/9 100 -- 1500 U 750 1500 @ 5000 500 NS NS NS
Trichloroethene (TCE) 190,000 9/9 5 -- 190000 750 1500 | 5000 500 NS NS NS
METALS (ug/L)
Aluminum 41,900 12/12 -- 20,000 NS 3770 5.00 10.0 | 20.0 1 | 22600 5.00 10.0 | 200 1 | 4900 5.00 100 | 200 1
Antimony 61 12/12 6 -- NS 0.540 J 0.350 100 6.00 1 1.00 U 0.350 100  6.00 1 1.00 0.350 100 6.00 1
Arsenic 8.1 12/12 10 -- NS 2.70 J 0.310 1.00 | 500 1 5.00 U 0.310 1.00 | 500 1 | 0.360 J 0.310 1.00 | 500 1
Barium 7,830 12/12 2,000 -- NS 190 0.250 0.800 | 3.00 1 7830 0.250 0.800 | 3.00 1 7250 0.250 0.800 | 3.00 1
Beryllium 2.6 12/12 4 -- NS 0.200 U 0.0800 | 0.200 1.00 | 1 | 0.940 J 0.0800 | 0.200 1.00 | 1 | 0.620 J 0.0800 | 0.200 1.00 1
Cadmium 11 12/12 5 -- NS 0.0650 J 0.0500 | 0.100 | 1.00 | 1 1.00 U 0.0500 0.100 1.00 1 | 0.140 J 0.0500 | 0.100 | 1.00 | 1
Calcium 1,120,000 12/12 -- -- NS 65200 60.0 150 200 | 1 |1120000 60.0 150 200 @ 1 | 622000 60.0 150 200 1
Chromium 142 12/12 100 -- NS 21.4 0.450 150 100 1 142 0.450 150 100 1 30.4 0.450 150 100 1
Cobalt 7.9 12/12 -- 6 NS 0.970 J 0.130 0400 | 100 1 3.10 0.130 0400 100 1 | 0.400 U 0.130 0400 | 1.00 1
Copper 20.6 12/12 1,300 -- NS 3.40 0.550 150 200 1 10.0 0.550 150 | 200 | 1 | 0.710 J 0.550 150 200 1
Iron 23700 12/12 -- 14,000 NS 2700 13.6 30.0 | 40.0 1 | 10700 13.6 30.0 400 1 183 13.6 30.0 400 1
Lead 194 12/12 15 -- NS 1.80 J 0.190 0.400 | 3.00 1 3.80 0.190 0.400  3.00 1 | 0.400 U 0.190 0.400 | 3.00 1
Magnesium 167,000 12/12 -- -- NS 10600 6.10 20.0  40.0 1 | 167000 6.10 20.0 | 40.0 1 | 92000 6.10 20.0 | 400 1
Manganese 4,570,000 12/12 -- 430 NS 43.8 0.300 0.800 | 3.50 | 1 [4570000 0.300 0.800 | 3.50 | 1 (2080000 0.3 0.8 35 |63
Nickel 26.8 12/12 -- 390 NS 135 0.300 | 0.800 | 3.00 1 7.10 0.300 | 0.800 | 3.00 1 1.90 J 0.300 | 0.800 | 3.00 1
Potassium 1,490,000 12/12 -- -- NS 3050 20.0 40.0 50.0 ' 1 |1490000 20.0 40.0 500 1 | 621000 20.0 400 500 |1
Selenium 51 12/12 50 -- NS 0.690 J 0.500 200 | 500 1 5.00 U 0.500 200 | 500 1 1.10 J 0.500 200 | 500 1
Silver 11 12/12 -- 94 NS 0.100 U 0.0300 | 0.100 | 1.00 | 1 1.00 U 0.0300 0.100 1.00 1 | 0.130 J 0.0300 | 0.100 | 1.00 | 1
Sodium 35,300 12/12 -- -- NS 9300 25.0 50.0 | 100 @1 | 35300 J 25.0 50.0 | 100 1 | 28800 25.0 50.0 @ 100 1
Thallium 221 12/12 2 -- NS 0.110 J 0.100 0.200 | 1.00 1 1.00 U 0.100 0.200 | 1.00 1 | 0.130 J 0.100 0.200 | 1.00 1
Vanadium 110 12/12 -- 86 NS 14.4 0.450 1.00 | 6.00 1 6.00 U 0.450 1.00 | 6.00 1 1.00 0.450 1.00 | 6.00 1
Zinc 86.5 12/12 -- 6,000 NS 9.30 J 7.50 150 200 1 40.8 7.50 150 200 1 194 J 7.50 150 200 1
Mercury 11 12/12 2 -- NS 0.150 U 0.0600 | 0.150 0.200 1 1.00 0.0600 | 0.150 0.200 | 1 | 0.720 0.0600 | 0.150 0.200 1
Chromium, Hexavalent 0.2 UJ 5/5 -- 0.035 NS 0.200 N 0.0900 | 0.200 | 0.500 | 1 NS NS

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSL.
Bold analytes are site chemicals of concern.

'Field Identification uses the following naming scheme: site identification-well identification-sample

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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-- = No MCL or RSL designated
ng/L = micrograms per liter

DF = dilution factor

J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

NS = not sampled

Qual = qualifier

RSL = regional screening level
U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency

VOC = volatile organic compound
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TABLE 3-1

PILOT STUDY AREA 1 BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW59-74 MW59-125 MW59-125 MW59-125
FIELD IDENTIFICATION! FEW4-MW59-74-PS1-4 FEW4-MW59-125-15 FEW4-MW59-125-PS1-1 FEW4-MW59-125-16
DATE COLLECTED 02-Dec-20 28-Jun-20 19-Jul-20 28-Sep-20

Maximum Frequency mcL® RsL” | Result  Flag DL/MDL LOD  LOQ DF| Result  Flag |[DL/MDL LOD LOQ DF| Result Flag DL/MDL LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ |DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 147 2/9 5 -- NS 1.00 U 0.400 100 200 2 NS 1.40 J 0.400 100 200 2
1,2-Dichloroethane 0.39J 1/9 5 -- NS 0.600 U 0.280 | 0.600 | 2.00 2 NS 0.390 J 0.280 | 0.600 | 2.00 2
2-Butanone (MEK) 157 2/9 -- 5,600 NS 4.00 U 1.20 400 200 | 2 NS 2.60 J 1.20 400 200 | 2
2-Hexanone 131 1/9 -- 38 NS 4.00 U 1.84 400 200 | 2 NS 13.0 J 1.84 400 200 | 2
Acetone 12 1/9 -- 14,000 NS 4.00 U 1.90 400 200 | 2 NS 4.00 U 1.90 400 200 | 2
Chloroform 0.58J 1/9 80° -- NS 0.600 U 0.140 | 0.600 | 2.00 2 NS 0.580 J 0.140 0.600 | 2.00 2
cis-1,2-Dichloroethene 26 8/9 70 -- NS 24.0 0.300 0.600 | 2.00 | 2 NS 25.0 0.300 0.600 | 2.00 | 2
Methylene chloride 1517 1/9 5 -- NS 2.00 U 0.700 200 | 100 2 NS 2.00 U 0.700 200 | 100 2
trans-1,2-Dichloroethene 11 1/9 100 -- NS 0.600 U 0.300 0.600 | 2.00 | 2 NS 0.600 U 0.300 0.600 | 2.00 | 2
Trichloroethene (TCE) 190,000 9/9 5 -- NS 3000 7.50 15.0 | 50.0 50 NS 2900 15.0 30.0 | 100 100
METALS (ug/L)
Aluminum 41,900 12/12 -- 20,000 [ 41900 5.00 100 | 200 1 NS 80.0 5.00 100 | 200 1 272 5.00 100 | 200 1
Antimony 61 12/12 6 -- 1.00 U 0.350 100  6.00 1 NS 0.690 J 0.350 100  6.00 1 1.00 0.350 100 6.00 1
Arsenic 8.1 12/12 10 -- 5.30 0.310 1.00 | 500 1 NS 1.90 J 0.310 1.00 | 500 1 2.8 J 0.310 1.00 | 500 1
Barium 7,830 12/12 2,000 -- 6640 0.250 0.800 | 3.00 1 NS 123 0.250 0.800 | 3.00 1 158 0.250 0.800 | 3.00 1
Beryllium 2.6 12/12 4 -- 1.60 0.0800 | 0.200 1.00 1 NS 0.200 U 0.0800 | 0.200 1.00 | 1 | 0.200 U 0.0800 | 0.200 1.00 1
Cadmium 11 12/12 5 -- 0.280 J 0.0500 | 0.100 | 1.00 | 1 NS 0.100 U 0.0500 0.100 1.00 1 | 0.100 U 0.0500 | 0.100 | 1.00 | 1
Calcium 1,120,000 12/12 -- -- 442000 60.0 150 200 1 NS 48300 60.0 150 200 | 1 | 52200 60.0 150 200 1
Chromium 142 12/12 100 -- 134 0.450 150 100 1 NS 1.90 J 0.450 150 100 1 2.30 J 0.450 150 100 1
Cobalt 7.9 12/12 -- 6 6.30 0.130 0400 | 100 1 NS 0.400 U 0.130 0400 100 1 | 0.320 J 0.130 | 0.400 | 100 1
Copper 20.6 12/12 1,300 -- 20.6 0.550 150 200 1 NS 0.600 J 0.550 150 200 1 1.2 J 0.550 150 200 1
Iron 23700 12/12 -- 14,000 [ 23700 13.6 30.0 400 1 NS 79.9 13.6 30.0 400 1 190 13.6 30.0 400 1
Lead 194 12/12 15 -- 17.3 0.190 0.400 | 3.00 1 NS 0.400 U 0.190 0.400 | 3.00 1 0.9 J 0.190 0.400 | 3.00 1
Magnesium 167,000 12/12 -- -- 66500 6.10 200 | 400 1 NS 7870 6.10 20.0 | 400 1 8580 6.10 200 | 400 1
Manganese 4,570,000 12/12 -- 430 1090000 60.0 160 700 |200 NS 28.6 0.300 0.800 | 350 | 1 79.3 0.300 0.800 | 350 | 1
Nickel 26.8 12/12 -- 390 13.2 0.300 | 0.800 | 3.00 1 NS 1.40 J 0.300 | 0.800 | 3.00 1 1.60 J 0.300 | 0.800 | 3.00 1
Potassium 1,490,000 12/12 -- -- 301000 20.0 400 500 |1 NS 3690 20.0 400 500 |1 4150 20.0 400 500 |1
Selenium 51 12/12 50 -- 4.80 J 0.500 200 | 500 1 NS 0.980 J 0.500 200 | 500 1 2.00 0.500 200 | 500 1
Silver 11 12/12 -- 94 0.630 J 0.0300 | 0.100 | 1.00 | 1 NS 0.100 U 0.0300 0.100 1.00 1| 0.064 J 0.0300 | 0.100 | 1.00 | 1
Sodium 35,300 12/12 -- -- 24500 25.0 50.0 @ 100 1 NS 10300 25.0 50.0 | 100 1 | 10900 25.0 50.0 @ 100 1
Thallium 221 12/12 2 -- 0.510 J 0.100 0.200 | 1.00 1 NS 0.200 U 0.100 0.200 | 1.00 1 1.20 0.100 0.200 | 1.00 1
Vanadium 110 12/12 -- 86 110 0.450 1.00 | 6.00 1 NS 5.40 J 0.450 1.00 | 6.00 1 7.90 0.450 1.00 | 6.00 1
Zinc 86.5 12/12 -- 6,000 86.5 7.50 150 200 1 NS 15.0 U 7.50 150 200 1 15.0 U 7.50 150 200 1
Mercury 11 12/12 2 -- 0.570 0.0600 | 0.150 0.200 1 NS 0.150 U 0.0600 | 0.150 0.200 | 1 | 0.150 U 0.0600 | 0.150 0.200 1
Chromium, Hexavalent 0.2 UJ 5/5 -- 0.035 NS NS 0.200 N 0.0900 0.200 0.500 1 | 0.170 J 0.0900 | 0.200 | 0.500 | 1

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSL-- = No MCL or RSL designated

Bold analytes are site chemicals of concern.

ng/L = micrograms per liter

'Field Identification uses the following naming scheme: site identification-well identification-sample DF = dilution factor

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

Pilot Study Baseline/Monthly Post-Injection PM Report
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J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

Qual = qualifier

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency
VOC = volatile organic compound
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TABLE 3-1

PILOT STUDY AREA 1 BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW59-125 MW59-125 MW?74-104 MW?74-104
FIELD IDENTIFICATION! FEW4-MW59-125-PS1-3 FEW4-MW59-125-PS1-4 FEW4-MW74-104-15 FEW4-MW74-104-PS1-1
DATE COLLECTED 23-Oct-20 06-Dec-20 26-Jun-20 19-Jul-20

Maximum Frequency mcL® RsL” | Result  Flag DL/MDL LOD  LOQ DF| Result  Flag |[DL/MDL LOD LOQ DF| Result Flag DL/MDL LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ |DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 147 2/9 5 -- 0.500 U 0.200 0.500 | 1.00 1 2.00 U 0.800 200 4.00 | 4 1.00 U 0.400 100 200 2 NS
1,2-Dichloroethane 0.39J 1/9 5 -- 0.300 U 0.140 0300 | 1.00 1 1.20 U 0.560 1.20 | 400 4 | 0.600 U 0.280 | 0.600 | 2.00 2 NS
2-Butanone (MEK) 157 2/9 -- 5,600 2.00 U 0.600 200 100 1 8.00 U 2.40 8.00 400 | 4 4.00 U 1.20 400 200 | 2 NS
2-Hexanone 131 1/9 -- 38 2.00 U 0.920 200 100 1 8.00 U 3.68 8.00 | 400 4 4.00 U 1.84 400 200 2 NS
Acetone 12 1/9 -- 14,000 2.00 U 0.950 200 100 1 8.00 U 3.80 8.00 400 | 4 4.00 U 1.90 400 200 | 2 NS
Chloroform 0.58J 1/9 80° -- 0.300 U 0.0700 | 0.300 1.00 1 1.20 U 0.280 1.20 | 400 4 | 0.600 U 0.140 | 0.600 | 2.00 2 NS
cis-1,2-Dichloroethene 26 8/9 70 -- 26.0 0.150 0.300 | 1.00 1 24.0 0.600 120 400 4 10.0 0.300 0.600 | 2.00 | 2 NS
Methylene chloride 1517 1/9 5 -- 1.00 U 0.350 1.00 | 500 1 4.00 U 1.40 400 200 4 2.00 U 0.700 200 100 2 NS
trans-1,2-Dichloroethene 11 1/9 100 -- 1.10 0.150 0.300 | 1.00 1 1.20 U 0.600 120 400 | 4 | 0.600 U 0.300 0.600 | 2.00 | 2 NS
Trichloroethene (TCE) 190,000 9/9 5 -- 2100 J 15.0 30.0 | 100 100] 2700 15.0 30.0 | 100 100] 1100 3.00 6.00 @ 20.0 20 NS
METALS (ug/L)
Aluminum 41,900 12/12 -- 20,000 [ 288 5.00 100 | 200 1 336 5.00 100 | 200 1 NS 102 5.00 100 | 200 1
Antimony 61 12/12 6 -- 1.00 0.350 100  6.00 1 1.00 U 0.350 100  6.00 1 NS 1.00 0.350 100 6.00 1
Arsenic 8.1 12/12 10 -- 2.60 J 0.310 1.00 | 500 1 2.50 J 0.310 1.00 | 500 1 NS 2.70 J 0.310 1.00 | 500 1
Barium 7,830 12/12 2,000 -- 167 0.250 0.800 | 3.00 1 149 0.250 0.800 | 3.00 1 NS 136 0.250 0.800 | 3.00 1
Beryllium 2.6 12/12 4 -- 0.200 U 0.0800 | 0.200 1.00 | 1 | 0.200 U 0.0800 | 0.200 1.00 1 NS 0.200 U 0.0800 | 0.200 1.00 1
Cadmium 11 12/12 5 -- 0.100 U 0.0500 0.100 1.00 1 | 0.100 U 0.0500 | 0.100 | 1.00 | 1 NS 0.100 U 0.0500 | 0.100 | 1.00 | 1
Calcium 1,120,000 12/12 -- -- 56600 60.0 150 200 | 1 | 51900 60.0 150 200 1 NS 58800 60.0 150 200 1
Chromium 142 12/12 100 -- 2.80 J 0.450 150 100 1 3.50 J 0.450 150 100 1 NS 1.60 J 0.450 150 100 1
Cobalt 7.9 12/12 -- 6 0.250 J 0.130 0400 100 1 | 0.290 J 0.130 | 0.400 | 1.00 1 NS 0.270 J 0.130 0400 | 1.00 1
Copper 20.6 12/12 1,300 -- 0.560 J 0.550 150 | 200 | 1 | 0.560 J 0.550 150 200 1 NS 0.710 J 0.550 150 200 1
Iron 23700 12/12 -- 14,000 232 13.6 30,0 400 1 241 J 13.6 300 400 1 NS 91.8 13.6 30.0 400 1
Lead 194 12/12 15 -- 0.400 U 0.190 0.400  3.00 1 | 0.250 J 0.190 0.400 | 3.00 1 NS 0.400 U 0.190 0.400 | 3.00 1
Magnesium 167,000 12/12 -- -- 9840 6.10 200 | 400 1 8920 6.10 20.0 | 400 1 NS 9400 6.10 200 | 400 1
Manganese 4,570,000 12/12 -- 430 60.6 0.300 0.800 | 350 | 1 62.9 0.300 0.800 | 350 | 1 NS 300 0.300 0.800 | 350 | 1
Nickel 26.8 12/12 -- 390 2.20 J 0.300 | 0.800 | 3.00 1 2.20 J 0.300 | 0.800 | 3.00 1 NS 1.20 J 0.300 | 0.800 | 3.00 1
Potassium 1,490,000 12/12 -- -- 4490 20.0 400 500 |1 4180 20.0 400 500 |1 NS 3810 20.0 400 500 |1
Selenium 51 12/12 50 -- 2.00 U 0.500 200 | 500 1| 0.550 J 0.500 200 | 500 1 NS 2.00 U 0.500 200 | 500 1
Silver 11 12/12 -- 94 0.100 U 0.0300 0.100 1.00 1 | 0.100 U 0.0300 | 0.100 | 1.00 | 1 NS 0.100 U 0.0300 | 0.100 | 1.00 | 1
Sodium 35,300 12/12 -- -- 12300 25.0 50.0 | 100 1 | 11600 25.0 50.0 | 100 1 NS 13900 25.0 50.0 @ 100 1
Thallium 221 12/12 2 -- 0.270 J 0.100 0.200 | 1.00 1 | 0.460 J 0.100 0.200 | 1.00 1 NS 0.200 U 0.100 0.200 | 1.00 1
Vanadium 110 12/12 -- 86 9.60 0.450 1.00 | 6.00 1 12.7 J 0.450 1.00 | 6.00 1 NS 3.50 J 0.450 1.00 | 6.00 1
Zinc 86.5 12/12 -- 6,000 15.0 U 7.50 150 200 1 15.0 U 7.50 150 200 1 NS 15.0 U 7.50 150 200 1
Mercury 11 12/12 2 -- 0.150 U 0.0600 | 0.150 0.200 | 1 | 0.150 U 0.0600 | 0.150 0.200 1 NS 0.150 U 0.0600 | 0.150 0.200 1
Chromium, Hexavalent 0.2 UJ 5/5 -- 0.035 NS NS NS 0.200 N 0.0900 | 0.200 | 0.500 | 1

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSL-- = No MCL or RSL designated

Bold analytes are site chemicals of concern.

ng/L = micrograms per liter

'Field Identification uses the following naming scheme: site identification-well identification-sample DF = dilution factor

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

Qual = qualifier

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency
VOC = volatile organic compound
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PILOT STUDY AREA 1 BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS

TABLE 3-1

FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW74-104 MW74-104 MW74-104
FIELD IDENTIFICATION! FEW4-MW?74-104-16 FEW4-MW74-104-PS1-3 FEW4-MW74-104-PS1-4
DATE COLLECTED 24-Sep-20 22-0Oct-20 05-Dec-20

Maximum Frequency mcL® RsLP | Result Flag DL/MDL | LOD | LOQ |DF| Result Flag DL/MDL| LOD  LOQ DF| Result Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 147 2/9 5 -- 1.10 J 0.400 1.00 | 200 | 2 | 0.500 U 0.200 0.500 100 1 1.00 U 0.400 1.00 | 200 | 2
1,2-Dichloroethane 0.39J 1/9 5 -- 0.600 U 0.280 0.600 2.00 | 2 | 0.300 U 0.140 0.300 1.00 | 1 | 0.600 U 0.280 | 0.600  2.00 2
2-Butanone (MEK) 157 2/9 -- 5,600 15.0 J 1.20 400 200 2 2.00 U 0.600 200 100 1 4.00 U 1.20 400 200 2
2-Hexanone 131 1/9 -- 38 4.00 U 1.84 400 200 2 2.00 U 0.920 200 100 1 4.00 U 1.84 400 200 2
Acetone 12 1/9 -- 14,000 12.0 J 1.90 400 200 2 2.00 U 0.950 200 100 1 4.00 U 1.90 400 200 2
Chloroform 0.58J 1/9 80° -- 0.600 U 0.140 0.600 2.00 | 2 | 0.300 U 0.0700 | 0.300 1.00 | 1 | 0.600 U 0.140 | 0.600 | 2.00 2
cis-1,2-Dichloroethene 26 8/9 70 -- 11.0 0.300 0.600 200 2 14.0 0.150 0.300 100 | 1 14.0 0.300 0.600 200 2
Methylene chloride 1517 1/9 5 -- 2.00 U 0.700 200 | 100 2 1.50 J 0.350 1.00 500 1 2.00 U 0.700 200 | 100 2
trans-1,2-Dichloroethene 11 1/9 100 -- 0.600 U 0.300 0.600 2.00 2 | 0.300 U 0.150 0.300 100 1 | 0.600 U 0.300 0.600 200 2
Trichloroethene (TCE) 190,000 9/9 5 -- 1000 3.00 6.00 | 20.0 20| 1100 J 3.00 6.00 | 20.0 20| 1300 7.50 150 50.0 50
METALS (ug/L)
Aluminum 41,900 12/12 -- 20,000 | 36700 5.00 10.0  20.0 | 1 | 10400 5.00 100 200 1 463 5.00 100 200 1
Antimony 61 12/12 6 -- 6.00 U 0.350 1.00 | 6.00 | 1 1.00 U 0.350 1.00 | 6.00 | 1 1.00 U 0.350 1.00 | 6.00 | 1
Arsenic 8.1 12/12 10 -- 8.10 0.310 1.00 500 1 5.60 0.310 1.00 500 1 3.10 J 0.310 1.00 500 1
Barium 7,830 12/12 2,000 -- 393 0.250 0.800  3.00 | 1 269 0.250 0.800 3.00 1 156 0.250 0.800 3.00 1
Beryllium 2.6 12/12 4 -- 2.60 0.0800 | 0.200 1.00 | 1 | 0.940 J 0.0800 | 0.200 1.00 | 1 | 0.200 U 0.0800 | 0.200 | 1.00 1
Cadmium 11 12/12 5 -- 1.00 U 0.0500 | 0.100 1.00 1 | 0.0680 J 0.0500 | 0.100 1.00 1 | 0.100 U 0.0500 | 0.100 1.00 1
Calcium 1,120,000 12/12 -- -- 85600 60.0 150 200 1 | 76400 60.0 150 200 1 | 57000 60.0 150 200 | 1
Chromium 142 12/12 100 -- 38.6 0.450 150 | 100 | 1 6.50 J 0.450 150 | 10.0 | 1 | 0.630 J 0.450 150 | 100 | 1
Cobalt 7.9 12/12 -- 6 7.90 0.130 0.400 100 | 1 3.60 0.130  0.400 100 | 1 | 0.540 J 0.130 0.400 100 | 1
Copper 20.6 12/12 1,300 -- 12.7 0.550 150 | 200 | 1 6.40 0.550 150 | 200 | 1 | 0.990 J 0.550 150 | 200 | 1
Iron 23700 12/12 -- 14,000 [ 16500 13.6 30.0 | 400 1| 6370 13.6 300 400 1 302 J 13.6 30.0 400 1
Lead 194 12/12 15 -- 194 0.190 0.400  3.00 | 1 7.80 0.190 0.400 3.00 1 | 0.260 J 0.190 0.400  3.00 | 1
Magnesium 167,000 12/12 -- -- 23300 6.10 20.0 # 40.0 1 | 15300 6.10 20.0 | 400 1 9270 6.10 20.0 | 400 1
Manganese 4,570,000 12/12 -- 430 1230 0.300 0.800  3.50 | 1 593 0.300 0.800 350 1 381 0.300 0.800 350 1
Nickel 26.8 12/12 -- 390 26.8 0.300 0.800 3.00 1 5.00 0.300 0.800 3.00 | 1 | 0.710 J 0.300 0.800 3.00 1
Potassium 1,490,000 12/12 -- -- 8960 20.0 400 500 1 5970 20.0 400 500 1 3960 20.0 400 500 1
Selenium 51 12/12 50 -- 5.00 U 0.500 200 | 5.00 | 1 2.00 U 0.500 200 | 5.00 1 2.00 U 0.500 200 | 5.00 1
Silver 11 12/12 -- 94 1.00 U 0.0300 | 0.100 1.00 1 | 0.0310 J 0.0300 0.100 1.00 1 | 0.100 U 0.0300 # 0.100 1.00 1
Sodium 35,300 12/12 -- -- 18200 J 25.0 50.0 = 100 1 | 16900 25.0 50.0 100 1 | 16700 25.0 50.0 | 100 | 1
Thallium 2.2 12/12 2 -- 2.20 J 0.100 0.200 100 1 | 0.120 J 0.100 0.200 100 1 | 0.140 J 0.100 0.200 100 | 1
Vanadium 110 12/12 -- 86 47.1 0.450 1.00  6.00 1 18.3 0.450 1.00  6.00 1 9.60 J 0.450 1.00  6.00 1
Zinc 86.5 12/12 -- 6,000 68.4 7.50 15.0 | 200 | 1 30.8 7.50 15.0 | 200 | 1 69.4 7.50 15.0 | 200 | 1
Mercury 11 12/12 2 -- 0.150 0.0600 | 0.150 0.200 | 1 | 0.150 U 0.0600 | 0.150 0.200 | 1 | 0.150 U 0.0600 | 0.150 | 0.200 1
Chromium, Hexavalent 0.2 UJ 5/5 -- 0.035 | 0.100 J 0.0900 | 0.200 0.500 | 1 NS NS

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI--
Bold analytes are site chemicals of concern.

= No MCL or RSL designated

ng/L = micrograms per liter

'Field Identification uses the following naming scheme: site identification-well identification-sample DF = dilution factor

event. J = estimated

® Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018) LOD = limit of detection

P Based on the USEPA Regional Screening Table for Tap Water (May 2021); LOQ = limit of quantitation
Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes MDL = method detection limit

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4
F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

MCL = maximum contaminant level

Qual = qualifier

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency
VOC = volatile organic compound
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TABLE 3-2

PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW61-80 MW61-80 MW61-80 MW61-80
FIELD IDENTIFICATION! FEW4-MWG61-80-15 FEW4-MW61-80-PS2A-1 FEW4-MW61-80-PS2A-2 FEW4-MWG61-80-PS2A-3
DATE COLLECTED 27-Jun-20 09-Jul-20 20-Aug-20 17-Sep-20

Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 0.500 U 0.200 0.500 | 1.00 1 NS 0.290 J 0.200 0.500 100 1 | 0.400 J 0.400 1.00 200 2
1,1-Dichloroethene 5.5 2/19 7 -- 0.500 U 0.250 0500 | 1.00 1 NS 0.500 ulJ 0.250 0500 | 1.00 1 1.00 ulJ 0.500 1.00 | 200 @2
2-Butanone (MEK) 3517 6/19 -- 5600 2.00 U 0.600 200 100 1 NS 26.0 J 0.600 200 100 1 28.0 1.20 400 200 | 2
2-Hexanone 5.9 1/19 -- 38 2.00 U 0.920 200 100 1 NS 2.00 ulJ 0.920 200 100 1 4.00 U 1.84 400 200 2
Acetone 1300 6/19 -- 14000 2.00 U 0.950 200 100 1 NS 130 J 0.950 200 100 1 11.0 J 1.90 400 200 | 2
Benzene 0.691J 2/19 5 -- 0.300 U 0.150 | 0.300 | 1.00 1 NS 0.690 J 0.150 0.300  1.00 1 | 0.600 U 0.300 | 0.600 | 2.00 2
Carbon disulfide 0.96J 1/19 -- 810 0.500 U 0.200 0.500 | 1.00 1 NS 0.500 N 0.200 0.500 | 1.00 1 1.00 U 0.400 100 200 2
Chloroform 211 5/19 80° -- 0.300 U 0.0700 | 0.300 1.00 1 NS 0.300 ulJ 0.0700 | 0.300 1.00 | 1 | 0.600 U 0.140 | 0.600 | 2.00 2
Chloromethane 121 1/19 -- 190 0.500 U 0.250 0.500 | 1.00 1 NS 0.500 N 0.250 0.500 | 1.00 1 1.00 U 0.500 100 200 2
cis-1,2-Dichloroethene 3000 18/19 70 -- 4.30 0.150 | 0.300 | 1.00 1 NS 3.70 J 0.150 | 0.300 | 1.00 1 120 0.300 | 0.600 | 2.00 2
Toluene 0.451) 2/19 1000 -- 0.300 U 0.150 0.300 | 1.00 1 NS 0.450 J 0.150 0.300 | 1.00 1 | 0.600 U 0.300 0.600 | 2.00 | 2
trans-1,2-Dichloroethene 491 2/19 100 -- 0.300 U 0.150 | 0.300 | 1.00 1 NS 0.230 J 0.150 0.300  1.00 1 | 0.600 U 0.300 | 0.600 | 2.00 2
Trichloroethene (TCE) 250001 19/19 5 -- 1300 3.00 6.00 @ 20.0 20 NS 250 J 1.50 3.00 10.0 10 320 1.50 3.00 10.0 10
Vinyl chloride 7.8 4/19 2 -- 0.300 U 0.150 | 0.300 | 1.00 1 NS 0.300 ulJ 0.150 | 0.300 | 1.00 1 1.00 J 0.300 | 0.600 | 2.00 2
DISSOLVED GAS (pg/L)
Ethane 160 12/20 -- -- NS 1.70 U 0.510 170 500 1 16.0 0.510 170 500 1 32.0 0.510 170 500 1
Ethene 11 81/20 -- -- NS 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1 8.80 0.470 180 500 1
Methane 480 11/20 -- -- NS 1.00 U 0.250 1.00 | 500 1 9.50 0.250 1.00 | 500 1 49.0 0.250 1.00 | 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- NS 2.70 0.0800 | 0.200 1.00 1 32.2 0.0800 | 0.200 1.00 1 9.00 0.0800 | 0.200 1.00 1
Sulfate 10.7 20/ 20 -- -- NS 9.00 0.0900 | 0.198 | 1.00 | 1 3.50 0.0900 | 0.198 | 1.00 1 3.60 0.0900 | 0.198 | 1.00 | 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/20 -- -- NS 165 0.850 170 200 1 346 0.850 170 200 1 197 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- NS 1.70 U 0.850 170 | 200 1 1.70 U 0.850 170 | 200 1 1.70 U 0.850 170 | 200 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- NS 165 0.850 170 200 1 346 0.850 170 200 1 197 0.850 170 200 1

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSL.

Bold analytes are site chemicals of concern.

'Field Identification uses the following naming scheme: site identification-well identification-sample

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)

® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

-- = No MCL or RSL designated
ng/L = micrograms per liter

DF = dilution factor

J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency

VOC = volatile organic compound
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TABLE 3-2
PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW61-80 MW61-107 MW&61-107 MW&61-107
FIELD IDENTIFICATION? FEW4-MWG61-80-16 FEW4-MW61-107-15 FEW4-MW61-107-PS2A-1 FEW4-MW61-107-PS2A-2
DATE COLLECTED 20-Oct-20 27-Jun-20 09-Jul-20 20-Aug-20

Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result  Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (ug/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 0.360 J 0.200 0.500 | 1.00 1 125 U 5.00 125 | 25.0 | 25 NS 2.00 N 0.800 200 4.00 4
1,1-Dichloroethene 5.5 2/19 7 -- 0.590 J 0.250 0500 | 1.00 1 125 U 6.25 125 | 25.0 25 NS 2.00 ulJ 1.00 200 | 400 4
2-Butanone (MEK) 3517 6/19 -- 5600 13.0 0.600 200 100 1 50.0 U 15.0 50.0 @ 250 | 25 NS 8.00 N 2.40 8.00 400 | 4
2-Hexanone 591 1/19 -- 38 2.00 U 0.920 200 100 1 50.0 U 23.0 50.0 | 250 @25 NS 8.00 ulJ 3.68 8.00 | 400 4
Acetone 1300 6/19 -- 14000 1.60 J 0.950 200 100 1 50.0 U 23.8 50.0 @ 250 | 25 NS 8.00 N 3.80 8.00 400 | 4
Benzene 0.691J 2/19 5 -- 0.160 J 0.150 0.300 | 1.00 1 7.50 U 3.75 750 | 25.0 25 NS 1.20 uJ 0.600 1.20 | 400 | 4
Carbon disulfide 0.96J 1/19 -- 810 0.960 J 0.200 0.500 | 1.00 1 125 U 5.00 125 | 25.0 | 25 NS 2.00 N 0.800 200 4.00 4
Chloroform 211 5/19 80° -- 0.180 J 0.0700 | 0.300  1.00 1 7.50 U 1.75 750 | 25.0 25 NS 0.830 J 0.280 1.20 | 400 | 4
Chloromethane 121 1/19 -- 190 0.500 U 0.250 0.500 | 1.00 1 125 U 6.25 125 | 25.0 | 25 NS 2.00 N 1.00 200 4.00 4
cis-1,2-Dichloroethene 3000 18/19 70 -- 210 1.50 3.00 100 10| 7.50 U 3.75 750 | 25.0 25 NS 2600 15.0 30.0 | 100 100
Toluene 0.451) 2/19 1000 -- 0.150 J 0.150 0.300 | 1.00 1 7.50 U 3.75 750 | 25.0 25 NS 1.20 N 0.600 120 400 | 4
trans-1,2-Dichloroethene 491 2/19 100 -- 0.300 U 0.150 | 0.300 | 1.00 1 7.50 U 3.75 750 | 25.0 25 NS 4.90 J 0.600 1.20 | 400 | 4
Trichloroethene (TCE) 250001 19/19 5 -- 270 1.50 3.00 10.0 10| 6100 3.75 750 | 25.0 25 NS 1800 15.0 30.0 100 100
Vinyl chloride 7.8 4/19 2 -- 1.40 0.150 | 0.300 | 1.00 1 7.50 U 3.75 750 | 25.0 25 NS 1.20 ulJ 0.600 1.20 | 200 | 4
DISSOLVED GAS (ug/L)
Ethane 160 12/20 -- -- 31.0 0.510 1.70 | 500 1 NS 1.70 U 0.510 1.70 | 500 1 75.0 0.510 1.70 | 500 1
Ethene 11 81/20 -- -- 11.0 0.470 180 500 1 NS 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1
Methane 480 11/20 -- -- 480 0.250 1.00 | 500 1 NS 1.00 U 0.250 1.00 | 500 1 4.40 J 0.250 1.00 | 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- 5.40 0.0800 | 0.200 1.00 1 NS 3.60 0.0800 | 0.200 1.00 1 3.20 0.0800 | 0.200 1.00 1
Sulfate 10.7 20/ 20 -- -- 3.50 0.0900 | 0.198 | 1.00 1 NS 9.40 0.0900 | 0.198 | 1.00 1 1.00 0.0900 | 0.198 | 1.00 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/20 -- -- 210 0.850 170 200 1 NS 181 0.850 170 200 1 278 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- 1.70 U 0.850 170 | 200 1 NS 1.70 U 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- 210 0.850 170 200 1 NS 181 0.850 170 200 1 278 0.850 170 200 1
Notes:
Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI
Bold analytes are site chemicals of concern.
'Field Identification uses the following naming scheme: site identification-well identification-sample
event.
# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);
Cancer Risk = 1E-06, Hazard Quotient = 1.0
¢ As trihalomethanes
-- = No MCL or RSL designated
ng/L = micrograms per liter
DF = dilution factor
J = estimated RSL = regional screening level
LOD = limit of detection U = nondetect
LOQ = limit of quantitation UJ = estimated nondetect
MCL = maximum contaminant level USEPA = United States Environmental Protection Agency
MDL = method detection limit VOC = volatile organic compound

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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TABLE 3-2
PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW&61-107 MW61-107 MW75-93 MW?75-93
FIELD IDENTIFICATION? FEW4-MW61-107-PS2A-3 FEW4-MW61-107-16 FEW4-MW75-93-15 FEW4-MW75-93-PS2A-1
DATE COLLECTED 17-Sep-20 22-Oct-20 30-May-20 09-Jul-20
Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result  Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (ug/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 5.00 U 2.00 5.00 10.0 10| 1.10 J 0.400 100 200 2 2.50 U 1.00 250 5.00 5 NS
1,1-Dichloroethene 5.5 2/19 7 -- 5.00 uJ 2.50 500 | 10.0 10| 5.50 0.500 1.00 | 200 @2 2.50 U 1.25 250 | 5.00 5 NS
2-Butanone (MEK) 3517 6/19 -- 5600 20.0 U 6.00 200 100 10| 4.00 U 1.20 400 200 | 2 10.0 U 3.00 10.0 500 5 NS
2-Hexanone 591 1/19 -- 38 20.0 U 9.20 20.0 | 100 10| 4.00 U 1.84 400 200 2 10.0 U 4.60 10.0 | 50.0 5 NS
Acetone 1300 6/19 -- 14000 | 20.0 U 9.50 200 100 10| 4.00 U 1.90 400 200 | 2 10.0 U 4.75 10.0 500 5 NS
Benzene 0.691J 2/19 5 -- 3.00 U 1.50 3.00 | 10.0 10| 0.600 U 0.300 | 0.600 | 2.00 2 1.50 U 0.750 150 | 500 5 NS
Carbon disulfide 0.96J 1/19 -- 810 5.00 U 2.00 5.00 10.0 10| 1.00 U 0.400 100 200 2 2.50 U 1.00 250 5.00 5 NS
Chloroform 211 5/19 80° -- 3.00 U 0.700 3.00 | 10.0 10| 0.600 U 0.140 | 0.600 | 2.00 2 1.50 U 0.350 150 | 500 5 NS
Chloromethane 121 1/19 -- 190 5.00 U 2.50 5.00 10.0 10| 1.20 J 0.500 100 200 2 2.50 U 1.25 250 5.00 5 NS
cis-1,2-Dichloroethene 3000 18/19 70 -- 2100 15.0 30.0 | 100 100] 3000 30.0 60.0 | 200 200] 14.0 0.750 150 | 500 5 NS
Toluene 0.451) 2/19 1000 -- 3.00 U 1.50 3.00 10.0 10{ 0.600 U 0.300 0.600 | 2.00 | 2 1.50 U 0.750 150 500 5 NS
trans-1,2-Dichloroethene 491 2/19 100 -- 3.00 U 1.50 3.00 | 10.0 10| 0.600 U 0.300 | 0.600 | 2.00 2 1.50 U 0.750 150 | 500 5 NS
Trichloroethene (TCE) 250001 19/19 5 -- 1600 15.0 30.0 100 100 1400 30.0 60.0 = 200 200 3500 J 15.0 30.0 100 100 NS
Vinyl chloride 7.8 4/19 2 -- 7.80 J 1.50 3.00 100 10| 7.60 0.300 | 0.600 | 2.00 2 1.50 U 0.750 150 | 500 5 NS
DISSOLVED GAS (ug/L)
Ethane 160 12/20 -- -- 160 0.510 1.70 | 500 1 81.0 0.510 1.70 | 500 1 NS 1.70 U 0.510 1.70 | 500 1
Ethene 11 81/20 -- -- 11.0 0.470 180 500 1 4.80 J 0.470 180 500 1 NS 1.80 U 0.470 180 500 1
Methane 480 11/20 -- -- 22.0 0.250 1.00 | 500 1 9.60 0.250 1.00 | 500 1 NS 1.00 U 0.250 1.00 | 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- 8.20 0.0800 | 0.200 1.00 1 2.60 0.0800 | 0.200 1.00 1 NS 2.80 0.0800 | 0.200 1.00 1
Sulfate 10.7 20/ 20 -- -- 2.90 0.0900 | 0.198 | 1.00 1 1.90 0.0900 | 0.198 | 1.00 | 1 NS 7.40 0.0900 | 0.198 | 1.00 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/ 20 -- -- 195 0.850 170 200 1 191 0.850 170 200 1 NS 166 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- 1.70 ) 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1 NS 1.70 U 0.850 1.70 | 200 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- 195 0.850 170 200 1 191 0.850 170 200 1 NS 166 0.850 170 200 1
Notes:
Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI
Bold analytes are site chemicals of concern.
'Field Identification uses the following naming scheme: site identification-well identification-sample
event.
# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);
Cancer Risk = 1E-06, Hazard Quotient = 1.0
¢ As trihalomethanes
-- = No MCL or RSL designated
ng/L = micrograms per liter
DF = dilution factor
J = estimated RSL = regional screening level
LOD = limit of detection U = nondetect
LOQ = limit of quantitation UJ = estimated nondetect
MCL = maximum contaminant level USEPA = United States Environmental Protection Agency
MDL = method detection limit VOC = volatile organic compound

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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TABLE 3-2
PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW75-93 MW75-93 MW75-93 MW60-90
FIELD IDENTIFICATION? FEW4-MW75-93-PS2A-2 FEW4-MW75-93-PS2A-3 FEW4-MW75-93-16 FEW4-MWG60-90-15
DATE COLLECTED 21-Aug-20 18-Sep-20 22-Oct-20 28-Jun-20

Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result  Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 2.60 J 0.800 200 4.00 | 4 2.50 U 1.00 250 5.00 5 2.20 0.400 100 200 2 25.0 U 10.0 25.0  50.0 50
1,1-Dichloroethene 5.5 2/19 7 -- 2.00 uJ 1.00 200 | 400 4 2.50 uJ 1.25 250 | 500 5 1.00 U 0.500 1.00 | 200 @2 25.0 U 12.5 25.0 | 50.0 50
2-Butanone (MEK) 3517 6/19 -- 5600 8.00 N 2.40 8.00 400 | 4 35.0 J 3.00 10.0 500 5 10.0 J 1.20 400 200 | 2 100 U 30.0 100 500 |50
2-Hexanone 5.9 1/19 -- 38 8.00 uJ 3.68 8.00 | 400 4 5.90 J 4.60 10.0 | 50.0 5 4.00 U 1.84 400 200 2 100 U 46.0 100 500 | 50
Acetone 1300 6/19 -- 14000 8.00 N 3.80 8.00 400 | 4 16.0 J 4.75 10.0 500 5 4.00 U 1.90 400 200 | 2 100 U 47.5 100 500 |50
Benzene 0.691J 2/19 5 -- 1.20 uJ 0.600 1.20 | 400 | 4 1.50 U 0.750 150 | 5.00 5 | 0.600 U 0.300 | 0.600 | 2.00 2 15.0 U 7.50 15.0 @ 50.0 50
Carbon disulfide 0.96J 1/19 -- 810 2.00 N 0.800 200 4.00 | 4 2.50 U 1.00 250 5.00 5 1.00 U 0.400 100 200 2 25.0 U 10.0 25.0  50.0 50
Chloroform 211 5/19 80° -- 1.30 J 0.280 1.20 | 400 | 4 1.50 U 0.350 150 | 500 5 1.20 J 0.140 | 0.600 | 2.00 2 15.0 U 3.50 15.0 @ 50.0 50
Chloromethane 121 1/19 -- 190 2.00 N 1.00 200 4.00 | 4 2.50 U 1.25 250 5.00 5 1.00 U 0.500 100 200 2 25.0 U 125 25.0  50.0 50
cis-1,2-Dichloroethene 3000 18/19 70 -- 14.0 J 0.600 120 400 | 4 14.0 0.750 150 500 5 14.0 0.300 0.600 | 2.00 @ 2 140 7.50 15.0 @ 50.0 50
Toluene 0.451) 2/19 1000 -- 1.20 N 0.600 120 400 | 4 1.50 U 0.750 150 | 500 | 5 | 0.600 U 0.300 0.600 | 2.00 | 2 15.0 U 7.50 15.0 | 50.0 | 50
trans-1,2-Dichloroethene 497 2/19 100 -- 1.20 uJ 0.600 1.20 | 400 | 4 1.50 U 0.750 150 | 5.00 5 | 0.600 U 0.300 | 0.600 | 2.00 2 15.0 U 7.50 15.0 @ 50.0 50
Trichloroethene (TCE) 250001 19/19 5 -- 5300 15.0 30.0 100 |100| 3700 15.0 30.0 100 100| 3900 15.0 30.0 100 100 25000 J 75.0 150 500 |500
Vinyl chloride 7.8 4/19 2 -- 1.20 uJ 0.600 1.20 | 200 | 4 1.50 U 0.750 150 | 5.00 5 | 0.600 U 0.300 | 0.600 | 2.00 2 15.0 U 7.50 15.0 @ 50.0 50
DISSOLVED GAS (pg/L)
Ethane 160 12/20 -- -- 4.80 J 0.510 170 500 1 1.70 U 0.510 170 500 1 1.70 U 0.510 170 500 1 NS
Ethene 11 81/20 -- -- 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1 NS
Methane 480 11/20 -- -- 1.00 U 0.250 1.00 | 500 1 1.80 J 0.250 1.00 | 500 1 1.00 U 0.250 1.00 | 500 1 NS
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- 0.870 J 0.0800 | 0.200 1.00 1 2.60 J 0.0800 | 0.200 1.00 1 1.70 0.0800 | 0.200 1.00 1 NS
Sulfate 10.7 20/ 20 -- -- 3.00 0.0900 | 0.198 | 1.00 1 7.50 0.0900 | 0.198 | 1.00 | 1 3.90 0.0900 | 0.198 | 1.00 1 NS
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/ 20 -- -- 169 0.850 170 200 1 165 0.850 170 200 1 164 0.850 170 200 1 NS
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- 1.70 U 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1 1.70 U 0.850 170 | 200 1 NS
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- 169 0.850 170 200 1 165 0.850 170 200 1 164 0.850 170 200 1 NS

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI
Bold analytes are site chemicals of concern.

'Field Identification uses the following naming scheme: site identification-well identification-sample
event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)

® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

¢ As trihalomethanes

-- = No MCL or RSL designated

ng/L = micrograms per liter

DF = dilution factor

J = estimated RSL = regional screening level

LOD = limit of detection U = nondetect

LOQ = limit of quantitation UJ = estimated nondetect

MCL = maximum contaminant level USEPA = United States Environmental Protection Agency
MDL = method detection limit VOC = volatile organic compound

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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TABLE 3-2

PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW60-90 MW60-90 MW60-90 MW60-90
FIELD IDENTIFICATION! FEW4-MW60-90-PS2B-1 FEW4-MWG60-90-PS2B-2 FEW4-MWG60-90-16 FEW4-MWG60-90-PS2B-4
DATE COLLECTED 10-Jul-20 02-Sep-20 14-Oct-20 07-Nov-20

Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result  Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- NS NS 500 U 200 500 | 1000 |100| 50.0 U 20.0 50.0 100 100
1,1-Dichloroethene 5.5 2/19 7 -- NS NS 500 U 250 500 | 1000 100{ 50.0 U 25.0 50.0 | 100 100
2-Butanone (MEK) 3517 6/19 -- 5600 NS NS 2000 U 600 2000 10000 100| 200 U 60.0 200 | 1000 | 100
2-Hexanone 5.9 1/19 -- 38 NS NS 2000 U 920 2000 10000 100| 200 U 92.0 200 | 1000 100
Acetone 1300 6/19 -- 14000 NS NS 1300 J 950 2000 10000 100| 200 U 95.0 200 | 1000 | 100
Benzene 0.691J 2/19 5 -- NS NS 300 U 150 300 | 1000 100{ 30.0 U 15.0 30.0 | 100 100
Carbon disulfide 0.96J 1/19 -- 810 NS NS 500 U 200 500 | 1000 |100| 50.0 U 20.0 50.0 100 100
Chloroform 211 5/19 80° -- NS NS 300 U 70.0 300 | 1000 100{ 30.0 U 7.00 30.0 | 100 100
Chloromethane 121 1/19 -- 190 NS NS 500 U 250 500 | 1000 |100| 50.0 U 25.0 50.0 100 100
cis-1,2-Dichloroethene 3000 18/19 70 -- NS NS 1300 J 150 300 | 1000 100 460 15.0 30.0 | 100 100
Toluene 0.451) 2/19 1000 -- NS NS 300 U 150 300 | 1000 |100| 30.0 U 15.0 30.0 100 100
trans-1,2-Dichloroethene 497 2/19 100 -- NS NS 300 U 150 300 | 1000 100{ 30.0 U 15.0 30.0 | 100 100
Trichloroethene (TCE) 250001 19/19 5 -- NS NS 19000 J 150 300 | 1000 100| 19000 150 300 | 1000 | 100
Vinyl chloride 7.8 4/19 2 -- NS NS 300 U 150 300 | 1000 100{ 30.0 U 15.0 30.0 | 100 100
DISSOLVED GAS (pg/L)
Ethane 160 12/20 -- -- 1.70 U 0.510 170 500 1 1.70 U 0.510 170 500 1 12.0 0.510 170 500 1 9.50 0.510 1.70 | 500 1
Ethene 11 81/20 -- -- 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1 5.70 0.470 180 500 1 3.40 J 0.470 180 500 1
Methane 480 11/20 -- -- 1.00 U 0.250 1.00 | 500 1 1.00 U 0.250 1.00 | 500 1 16.0 0.250 1.00 | 500 1 4.00 J 0.250 1.00 | 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- 4.00 0.0800 | 0.200 1.00 1 9.00 0.0800 | 0.200 1.00 1 8.10 0.0800 | 0.200 1.00 1 6.60 0.0800 | 0.200 1.00 1
Sulfate 10.7 20/ 20 -- -- 9.30 0.0900 | 0.198 | 1.00 1 10.7 0.0900 | 0.198 | 1.00 | 1 5.60 0.0900 | 0.198 | 1.00 1 4.80 0.0900 | 0.198 | 1.00 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/ 20 -- -- 223 0.850 170 200 1 246 0.850 170 200 1 257 0.850 170 200 1 252 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- 1.70 U 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1 1.70 U 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- 223 0.850 170 200 1 246 0.850 170 200 1 257 0.850 170 200 1 252 0.850 170 200 1

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI

Bold analytes are site chemicals of concern.

'Field Identification uses the following naming scheme: site identification-well identification-sample

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

-- = No MCL or RSL designated
ng/L = micrograms per liter

DF = dilution factor

J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency

VOC = volatile organic compound
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TABLE 3-2

PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS
FORMER ATLAS "D" MISSILE SITE 4

LOCATION IDENTIFICATION MW60-146 MW60-146 MW&60-146 MW&60-146
FIELD IDENTIFICATION? FEW4-MW60-146-15 FEW4-MWG60-146-PS2B-1 FEW4-MWG60-146-PS2B-2 FEW4-MWG60-146-16
DATE COLLECTED 28-Jun-20 10-Jul-20 01-Sep-20 14-Oct-20

Maximum | Frequency McL? RsL” | Result Flag DL/MDL  LOD  LOQ DF| Result | Flag DL/MDL LOD LOQ DF| Result Flag DL/MDL| LOD | LOQ DF| Result  Flag DL/MDL LOD LOQ DF
VOLATILE ORGANIC COMPOUNDS (pg/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 1.00 U 0.400 100 200 2 NS 5.90 0.800 200 4.00 | 4 1.40 J 0.800 200 4.00 4
1,1-Dichloroethene 5.5 2/19 7 -- 1.00 U 0.500 1.00 | 200 2 NS 2.00 U 1.00 200 | 400 4 2.00 U 1.00 200 | 400 4
2-Butanone (MEK) 3517 6/19 -- 5600 4.00 U 1.20 400 200 | 2 NS 8.00 U 2.40 8.00 400 | 4 9.60 J 2.40 8.00 400 | 4
2-Hexanone 5.9 1/19 -- 38 4.00 U 1.84 400 200 2 NS 8.00 U 3.68 8.00 | 400 4 8.00 U 3.68 8.00 | 400 4
Acetone 1300 6/19 -- 14000 | 4.00 U 1.90 400 200 | 2 NS 18.0 J 3.80 8.00 400 | 4 8.00 U 3.80 8.00 400 | 4
Benzene 0.691J 2/19 5 -- 0.600 U 0.300 | 0.600 | 2.00 2 NS 1.20 U 0.600 1.20 | 400 | 4 1.20 U 0.600 1.20 | 400 | 4
Carbon disulfide 0.96J 1/19 -- 810 1.00 U 0.400 100 200 2 NS 2.00 U 0.800 200 4.00 | 4 2.00 U 0.800 200 4.00 4
Chloroform 211 5/19 80° -- 0.600 ) 0.140 0.600 | 2.00 @ 2 NS 2.10 J 0.280 120 400 | 4 1.20 U 0.280 120 400 | 4
Chloromethane 121 1/19 -- 190 1.00 U 0.500 100 200 2 NS 2.00 U 1.00 200 4.00 | 4 2.00 U 1.00 200 4.00 | 4
cis-1,2-Dichloroethene 3000 18/19 70 -- 3.70 0.300 | 0.600 | 2.00 2 NS 240 0.600 1.20 | 400 | 4 420 3.75 750 | 25.0 25
Toluene 0.451) 2/19 1000 -- 0.600 U 0.300 0.600 | 2.00 | 2 NS 1.20 U 0.600 120 400 | 4 1.20 U 0.600 120 400 | 4
trans-1,2-Dichloroethene 491 2/19 100 -- 0.600 U 0.300 | 0.600 | 2.00 2 NS 1.20 U 0.600 1.20 | 400 | 4 1.20 U 0.600 1.20 | 400 | 4
Trichloroethene (TCE) 250001 19/19 5 -- 2100 3.00 6.00 @ 20.0 20 NS 4900 7.50 15.0 | 50.0 | 50 870 J 3.75 750 | 25.0 25
Vinyl chloride 7.8 4/19 2 -- 0.600 U 0.300 | 0.600 | 2.00 2 NS 1.20 U 0.600 1.20 | 200 | 4 1.20 U 0.600 1.20 | 200 | 4
DISSOLVED GAS (pg/L)
Ethane 160 12/20 -- -- NS 1.70 U 0.510 170 500 1 30.0 0.510 1.70 | 500 1 100 0.510 1.70 | 500 1
Ethene 11 81/20 -- -- NS 1.80 U 0.470 180 500 1 1.80 U 0.470 180 500 1 9.00 0.470 180 500 1
Methane 480 11/20 -- -- NS 1.00 U 0.250 1.00 | 500 1 1.00 U 0.250 1.00 | 500 1 57.0 0.250 1.00 | 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- NS 3.80 0.0800 | 0.200 1.00 1 18.8 0.0800 | 0.200 1.00 1 11.8 0.0800 | 0.200 1.00 1
Sulfate 10.7 20/ 20 -- -- NS 10.6 0.0900 | 0.198 | 1.00 | 1 5.10 0.0900 | 0.198 | 1.00 1 2.80 0.0900 | 0.198 | 1.00 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/20 -- -- NS 165 0.850 170 200 1 279 0.850 170 200 1 59.5 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- NS 1.70 U 0.850 1.70 | 200 1 1.70 U 0.850 170 | 200 1 1.70 U 0.850 1.70 | 200 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- NS 165 0.850 170 200 1 279 0.850 170 200 1 59.5 0.850 170 200 1

Notes:

Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI

Bold analytes are site chemicals of concern.

'Field Identification uses the following naming scheme: site identification-well identification-sample

event.

# Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);

Cancer Risk = 1E-06, Hazard Quotient = 1.0

4 As trihalomethanes

-- = No MCL or RSL designated
ng/L = micrograms per liter

DF = dilution factor

J = estimated

LOD = limit of detection

LOQ = limit of quantitation

MCL = maximum contaminant level
MDL = method detection limit

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

RSL = regional screening level

U = nondetect

UJ = estimated nondetect

USEPA = United States Environmental Protection Agency

VOC = volatile organic compound
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Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

TABLE 3-2

FORMER ATLAS "D" MISSILE SITE 4

PILOT STUDY AREA 2A/2B BASELINE AND PERFORMANCE MONITORING SAMPLING RESULTS

LOCATION IDENTIFICATION MW60-146
FIELD IDENTIFICATION! FEW4-MW60-146-PS2B-4
DATE COLLECTED 07-Nov-20

Maximum | Frequency mMcL?® RsL” | Result | Flag DL/MDL LOD LOQ | DF
VOLATILE ORGANIC COMPOUNDS (ug/L)
1,1,2-Trichloroethane 5.9 8/19 5 -- 10.0 U 4.00 10.0 | 20.0 | 20
1,1-Dichloroethene 5.5 2/19 7 -- 10.0 U 5.00 100  20.0 20
2-Butanone (MEK) 357 6/19 -- 5600 40.0 U 12.0 40.0 200 @ 20
2-Hexanone 591 1/19 -- 38 40.0 U 18.4 40.0 200 20
Acetone 13001 6/19 -- 14000 | 40.0 U 19.0 40.0 200 @ 20
Benzene 0.69J 2/19 5 -- 6.00 U 3.00 6.00 20.0 20
Carbon disulfide 0.96J 1/19 -- 810 10.0 U 4.00 10.0 | 20.0 | 20
Chloroform 211 5/19 80° -- 6.00 U 1.40 6.00 20.0 20
Chloromethane 1.2 1/19 -- 190 10.0 U 5.00 10.0 | 20.0 | 20
cis-1,2-Dichloroethene 3000 18/19 70 - 790 15.0 30.0 100 |100
Toluene 0.45] 2/19 1000 -- 6.00 U 3.00 6.00 @ 20.0 20
trans-1,2-Dichloroethene 491 2/19 100 -- 6.00 U 3.00 6.00 20.0 20
Trichloroethene (TCE) 25000 J 19/19 5 -- 7500 15.0 30.0 100 100
Vinyl chloride 7.8 4/19 2 -- 6.00 U 3.00 6.00 20.0 20
DISSOLVED GAS (ug/L)
Ethane 160 12/20 -- -- 81.0 0.510 1.70 500 1
Ethene 11 8/20 -- -- 7.00 0.470 180 | 500 | 1
Methane 480 11/20 -- -- 19.0 0.250 1.00 500 1
ANIONS (mg/L)
Chloride 32.2 20/20 -- -- 7.30 0.0800 | 0.200 | 1.00 1
Sulfate 10.7 20/ 20 -- -- 5.30 0.0900 1 0.198  1.00 | 1
ALKALINITY (mg/L)
Alkalinity, Bicarbonate (as CaCO3) 346 20/20 - - 220 0.850 170 200 1
Alkalinity, Carbonate (as CaCO3) ND 0/20 -- -- 1.70 U 0.850 170 | 200 | 1
Alkalinity, Total (as CaCO3) 346 20/ 20 -- -- 220 0.850 170 | 200 | 1
Notes:
Shaded results exceed the MCL; for analytes without MCLs, the results were screened against the RSI
Bold analytes are site chemicals of concern.
'Field Identification uses the following naming scheme: site identification-well identification-sample
event.
® Based on USEPA Drinking Water Standards and Health Advisories (USEPA 2018)
® Based on the USEPA Regional Screening Table for Tap Water (May 2021);
Cancer Risk = 1E-06, Hazard Quotient = 1.0
4 As trihalomethanes
-- = No MCL or RSL designated
ng/L = micrograms per liter
DF = dilution factor
J = estimated RSL = regional screening level
LOD = limit of detection U = nondetect
LOQ = limit of quantitation UJ = estimated nondetect
MCL = maximum contaminant level USEPA = United States Environmental Protection Agency
MDL = method detection limit VOC = volatile organic compound
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TABLE 3-3
KMnO,PERFORMANCE MONITORING TRENDS
FORMER ATLAS "D" MISSILE SITE 4

MWS59-74" MW59-125
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Notes:

\OCs could not be analyzed in performance monitoring samples collected in September, October, and December 2020 due to KMnO, concentration exceeding ascorbic acid neutralization levels.
KMnO;, injections were complete between August 7 and 21, 2020.

ug/L = micrograms per liter TCE = trichloroethene

KMnO, = potassium permanganate VOC = volatile organic compound

Pilot Study Baseline/Monthly Post-Injection PM Report

Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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TABLE 3-4
GROUNDWATER QUALITY PARAMETERS

FORMER ATLAS MISSILE "D" SITE 4

Date Sample Temperature | Conductivity DO Turbidity ORP
Field Identification® Collected pH (°C) (uS/cm) (mg/L) (NTU) (mV)
FEW4-MW59-74-15 5/27/2020 7.38 8.47 412 7.35 56.2 12.8
FEW4-MWS59-74-PS1-1 7/19/2020 6.70 10.4 392 4.4 NM 33.2
FEW4-MW59-74-16 9/23/2020 NM? NM? NM? NM? NM? NM?
FEW4-MWS59-74-PS1-3 10/23/2020 NM? NM? NM? NM? NM? NM?
FEW4-MWS59-74-PS1-4 12/2/2020 NM? NM? NM? NM? NM? NM?
FEW4-MWS59-125-15 6/28/2020 6.65 9.62 593 3.88 1.20 80.90
FEW4-MWS59-125-PS1-1 7/19/2020 5.9 10.2 357 1.7 NM 71.1
FEW4-MWS59-125-16 9/28/2020 7.52 9.97 459 1.46 4.26 66.4
FEW4-MWS59-125-PS1-3 10/23/2020 7.43 6.76 297 3.49 8.90 -24.5
FEW4-MWS59-125-PS1-4 12/6/2020 7.51 9.0 303.2 2.68 2.78 19.4
FEW4-MW?74-104-15 6/26/2020 6.88 9.21 262 1.04 5.00 49.60
FEW4-MW?74-104-PS1-1 7/19/2020 5.1 9.6 395 0.4 NM 96.8
FEW4-MW?74-104-16 9/24/2020 7.82 8.90 400 25.36 NM -47.10
FEW4-MW?74-104-PS1-3 10/22/2020 7.65 6.65 376 2.87 NM 70.2
FEW4-MW?74-104-PS1-4 12/5/2020 7.65 7.2 3435 2.58 385 -33.9
FEW4-MW61-80-15 6/27/2020 6.83 10.30 315 9.35 2.2 423
FEW4-MW61-80-PS2A-1 7/9/2020 NM? NM? NM? NM? NMm® NM?
FEW4-MW61-80-PS2A-2 8/20/2020 6.87 10.51 1325 7.63 NM -153.3
FEW4-MW61-80-PS2A-3 9/17/2020 8.41 9.43 527 0.74 NM -136.0
FEW4-MW61-80-16 10/20/2020 6.72 6.57 416 3.87 NM -70.60
FEW4-MW61-107-15 6/27/2020 7.08 12.52 354 1.46 7.20 -10.1
FEW4-MW61-107-PS2A-1 7/9/2020 6.06 9.6 379 1.7 NM 25.3
FEW4-MW61-107-PS2A-2 8/20/2020 7.24 11.8 681 0.61 NM -167.4
FEW4-MW61-107-PS2A-3 9/17/2020 7.7 9.4 429 0.8 NM -129.0
FEW4-MW61-107-16 10/22/2020 6.88 7.28 367 0.24 4.0 -10.0

Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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TABLE 3-4
GROUNDWATER QUALITY PARAMETERS
FORMER ATLAS MISSILE "D" SITE 4

Date Sample Temperature | Conductivity DO Turbidity ORP
Field Identification® Collected pH (°C) (uS/cm) (mg/L) (NTU) (mV)
FEW4-MW?75-93-15 5/30/2020 6.80 12.78 0.361 10.03 3.32 -24.8
FEW4-MW?75-93-PS2A-1 7/9/2020 5.73 10.6 346 7.7 NM 78.6
FEW4-MW?75-93-PS2A-2 8/21/2020 7.21 10.78 374 4.64 NM 75.8
FEW4-MW?75-93-PS2A-3 9/18/2020 7.6 9.6 350 7.6 NM 63.9
FEW4-MW?75-93-16 10/22/2020 6.87 6.76 307 6.98 3.02 73.7
FEW4-MW60-90-15 6/28/2020 7.79 11.24 464 141 191 -173.9
FEW4-MW60-90-PS2B-1 7/10/2020 6.17 115 455 0.9 NM 26.0
FEW4-MW60-90-PS2B-2 9/2/2020 7.33 9.92 484 1.38 NM -88.7
FEW4-MW60-90-16 10/14/2020 6.86 9.67 480 1.36 20 5.8
FEW4-MW60-90-PS2B-4 11/7/2020 7.35 6.24 375 4.32 52.2 -73.1
FEW4-MW60-146-15 6/28/2020 7.95 10.96 361 5.77 18.5 -133.9
FEW4-MW60-146-PS2B-1 7/10/2020 5.58 11.8 348 33 NM 93.1
FEW4-MW60-146-PS2B-2 9/1/2020 6.88 9.2 626 11 NM -111.9
FEW4-MW60-146-16 10/14/2020 6.87 9.25 527 1.37 NM -39.4
FEW4-MW60-146-PS2B-4 11/7/2020 7.30 6.73 329 5.04 50.7 -86.9

Notes:
'Field Identification uses the following naming scheme: site identification-well identification-sample month and year.
“Water perimeters not collected due to presence of KMnO,

3Purging completed with disposable bailer.
°C = degrees Celsius

AU = attenuation unit

DO = dissolved oxygen

KMnO, = potassium permanganate

mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter

mV = millivolts

NM = not measured

NTU = nephelometric turbidity unit

ORP = oxidation-reduction potential
Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192 Page 2 of 2



TABLE 3-5
ZV1 PERFORMANCE MONITORING TRENDS
FORMER ATLAS "D" MISSILE SITE 4
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TABLE 3-5
ZV1 PERFORMANCE MONITORING TRENDS
FORMER ATLAS "D" MISSILE SITE 4
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-ZVI Injection start

May-21  Jul-21
vinyl chloride

Notes:

ng/L = micrograms per liter

TCE = trichloroethene

VOC = volatile organic compound

ZV1 = zero-valent iron

Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas "D" Missile Site 4

F.E. Warren Air Force Base, Wyoming
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ATTACHMENT 1

Field Forms

Project Name:

F.E. Warren Atlas Site 4

GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Site Name: Former Atlas D Missile Site 4
Sampling Date: 0</721 (2920

Analytical Instruments: pH:
Temp:

“si s

D.O:

Well ID: L3k -4

(4

[

«

Type of Well:_t4, a{ori

Casing Stickup:

[o]
Static Water Level: §1.21 * (o

Well Eepth:‘[)iameter: 142\

Project No.;

Field Crew: _i& / -Tg¢
Weather: Sunae L“‘"“v LZs

Specific Conductivity: <§T &L

ORP;

L

Turbidity: (o tbulfe 9474

Purging Equipment:__fe.}
CASING VOLUME CALCULATION

e

(TD(ft) - DTW(ft)) x ___ galfft=1 casing volume (gals)

M3.2-CLY 2 294 4 g7 - &N 30A =

leay. &

TAS B s gl — W% e 2 L 5o ol

Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (=10 mV) (x1°C) (+0.1) (£3 uS) (x10% NTUs) | (ft TOC)
{lne Bencn o1
(23 B3 ' 3 §72¢ @ 3 1\ ga< [B< D 43» (2% (oL 42 @.33
152 L ( S 2.9 ¥ o Se.d 325 L4 2.Rn 134 (.48 2. ¥3
134 L (.8 _Drd 2 0 toha o als oot dl E e
I3y toter (oded = <llga v b reded w ol L3
Hdp 0 ninmanr g tpon {
L4 i 00’ A d¢ 27 (TS . i 344 L ®.x1
L4g 2. 10 s ferd | [ pon U Lok Gl duo 4 wdl 5 olrige
{ Leon S homr (e A = L3 Ty —D e Aol S o-TA ds‘ﬂ-—!ak o
7.3 Bocsee | .o £70S 12 8- ’leank 2. 4 P +51.1
127 AR . * ~ b »
(2 ol Sopnds . Trevds b8 ATl Uoo Jsp aodian

Depth to water after p
Sampling Equipment:

ing/before sam

u pling ft TOC
@:n,z redicdes &%

1.5

Analysis to be performed and Number of Containers:
VOCs Preservative { _
Psep [ Preservative _ MNjee | A Lalids
Preservative

COMMENTS: _Dyoadaed 7.

Sampler Signature(s) ILLL-\ ""2' -

Site-Wide UFP-QAPP
Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project No.: __ 606133342
K, l,g( JAAE

Field Crew:
Weather: Si_ )..MUI <0

Specific Conductl\ﬂty""‘/\/r ﬂ- i

Project Name: __F.E. Warren Atlas Site 4
Site Name: Former Atlas D Missile Site 4
Sampling Date: ‘?.7.:2‘) 20

*Analytical Instruments: pH: /N A

Temp: ORP:
D.O: Turbidity: \L/
Well ID: /77!; \59 - 24 Purging Equipment: is o 5qé/~e 5@/#\
Type of Well: NeHCn 2ufcriag CASING VOLUME CALCULATION
Casing Stickup: = _5 — - (TD(ft) DT}N(ﬂ}} X ____galfft = 1 casing volume (gals)
Static Water Level: S, + ac.” o
Well Depth/Diameter: EX WA /7 i 26. L{7 x Q7= Lf?)i)))\ me
(T
Time Casing Gallons D.O. ORP Temp © pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (x10 mV) (£1°C) (x0.1) (3 pS) + 10% NTUs) | (ft TOC)
(44 h%Jm Qs | o0 W puridl co\or AR a0 \inOy '
131a . J1 257 ol _ba/ /WP U pules [eipte T A Pircpl4 _cafir
Y5 A W 1172 Y, X! 7 A
NG e
. = Cuby JAANWET-TJY L
1 T L R | 7t s 3

Depth to water after purginzﬁbgfore samplin . : ft TOC COM%ENTS * Uano’e, '\'U 15 k{S [- m-&)‘“‘d_ {'0 a4 (nfc;Q
Sampling Equipment: ! Srﬁf—-‘ g, £ Dﬁ;/-f(_ e o hal g 10 Ol s Due to Hae
2 fQS.m\J&_a MrMnc..Qn

Analysis to be performed and Number of Containers:

VOCs

Hesdevalsad Cg_ Preservative

Tt meta

Preservative ——

u’,

sulbate bitly
'S Preservative & .fc ﬁCIO

ade i %Mm&/

Sampler Signature(s)

WA

asScorhic aC/C{,

R~ P lot Studyd Wor ke Plom C}{OL/ SAnple  WaS CG//IOL{/@ in oo~ Uieda__ w‘/
GKOUM}LUMS@V()IQ R,-E’W\O‘l/"'g p(/\fpl-i, ﬂ‘%;f f‘a,:.(cJLIOY\ LNJMSQOP fC OtCip/ “H\)/JW[‘:J/-L 3/’%‘7"0@
Site-Wide UFP-QAPP T H ety —SubmHer—to VOC &A= L EE
Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __F.E. Warren Atlas Site 4
Site Name: Former Atlas D Missile Site 4
Sampling Date: [0/23/20

Analytical Instruments: pH: \‘LM yeos
Temp: i /V
D.O: ] /+

Project No.: __ 606133342
Field Crew: 2
Weather: (L “"Qhﬁl / [ (&3’&(&}!

Specific Conductivity: l \?‘Q &

ORP: e | \Wi

Turbidity: [Zrp W /N7

Alseoseble e/ ly/

Well ID: MV ST- 7Y Purging Equipment:
Type of Well: e llul v ins Hpomy CASING VOLUME CALCULATION
Casing Stickup: ¢ (TD(f) - DTW(ﬁ)) __galfft=1 casmg vqume (gals) .
Static Water Level: Tl A A . UG V7 W20 ais
Well Depth/Diameter: Z8.2' Tol '/ FL 72~ 87.3: ! - s
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes | Removed | (x0.5mg/l) | (+10 mV) (£1°C) (£0.1) (3 pS) | (£10% NTUs) | (ft TOC)
*hky I)k’é# oy [y
V39 2.13 g ————1 - = —
[039 Co l[ecF sample  FleuM - W S7-79-FS] -3

Depth to water after purgrng.-‘before sampling ft TOC
Sampling Equipment:

Analysis to be performed and Number of Co amers

VOCs TAL Metals Preservative dﬂg tric Acfd
Preservative __
Preservative

COMMENTS:

et pumle nap.
A A {

Sampler Signature(s) /é—w-/-»//

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4
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Project Name: Atias Site 4 LTMP
Site Name: 4
Sampling Date

i

D.O.
(£0.5 mg/l)

NI - craaimdie

ORP Temp pH
(10 mV)
ts R 2rcan0 104 Oira bt Y viama A RS g den ood s SHUW

GROUNDWATER SAMPLING LOG

Project No.
Field Crew:
Weather:

Specific Conductivity:
ORP N
Turbidity

Purging Equipment:

CASING VOLUME CALCULATION
(TD(ft) - DTW(t)) x __ galfft= 1 casing volume (gals)

GO, /7= 4 2 aph

(£1°C) (x0.1) .

(ol oot Stxmnsle - p11 0SS - - PS I- 4

Analytical Instruments: pH: A H& -
Temp:/ ™
D.O:
Well ID:
Type of
Casing Stickup
Static Water
Well Depth/Diameter:
Time Casing Gallons
Volumes Removed
1353 -
1205 ! D R
Depth to water after ling
Sampling Equipment: Jo

Analysis to be
VOCs Preservative
< Preservative

+ Preservative

and Number of Containers:

COMMENTS

5

Sampler Signature(s)

Sp. Cond
(£3 pS)

Turbidity
(x 10% NTUs)

12

o0
BN

e__

PWL Purge Rate
(ft TOC)

VeV ANCCna TEC

Revised 8.17 2017



GROUNDWATER SAMPLING LOG

Project Name: Atlas Site 4 LTMP Project No.:
Site Name: Former Atlas D Missile Site 4 Field Crew:
Sampling Date: __ /= §/2¢ Weather: §
Analytical Instruments: pH: Ys¢ Fro IOIVI Specific Conductivity: [Z { j‘{o /UIlJ
Temp:
D
WellID: W/ 12 Purging
Type of Well “ CASING VOLUME CALCULATION
Casing Stickup: (TD(ft) - DTW(ft)) x ____ galfft = 1 casing volume (gals)
Static Water Level: I+ ) / / Py '
Well Depth/Diameter: 1.2 .05 ~ ToC/>" { ’3%’()3 ~ 5“{—, 5 it 7%:7'13 X, [7» - \BBﬁ }&Z\:Zé? 7
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (£10 mV) (£1°C) (£0.1) (£3 uS) (¥ 10% NTUs) (it TOC)
SCarbed Pordina 1$9.3 bds £.2¢ 39 4 1 <4 3¢/
aq (] + 37 L 1.5 2NE .42 el °9 & VI »0.45 l.¢7
2o ¥, O ar.0 158 3.2t Scr RO 5 N atm A & <
oG 22 LIz is 37 4,2 134 b4 Cas . N
g t.4a W .23 Ly g9 .43 3% 94 3¢ ¥5.6
' L. ¥6 Ka} 1.1 \o.Xy 679 596 QY K549 o f
I & 224 W 2,349 % .5 Lonlq 7.1 w76 1 A A2 5
.6 ER) .47 85.2 R >'d Gl Y76 V7 L0
el 1 .99 uo L. v {0ni a7 &7 Ny <5 ./
q 1< 3.4 Hs ' ?7.4 1.6¢ K723 >74 2 o~ 19 .37
Ca<™ 3 72 Yo s 19.,¢ 9q.57 6.Lr 344 1.7 14,9 l
20 44,1 Sa 5:79 ¥le U£LC ©:6 3 J9 1] 1ol l
Lo G H.29 57.9 o .9 .62 6.65 <a 3 1. 8f.00 {
leog’ Callbrttd 5 .mnole L[ wl-MWSA- 125~1F Lo Vﬂ{e T
/
Depth to water after Ing 03 ft TOC COMMENTS:

Sampling Equipment:

Analysis to be performed and Number of Containers:
VOCs 3 Preservative \HC(
Preservative
Preservative Sampler Signature(s)
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GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __ F.E. Warren Atlas Site 4

Project No.: __ 606133342
Site Name: Former Atlas D Missile Site 4 Field Crew: __.J il Tﬂ
Sampling Date: ?“[25/ 242 Weather: __§, ¢ f/, .!_.‘}, ez :.-7
Analytical Instruments: pH: G”IS /[-55¢ Specific Conductivity: :_K.r (—‘S'(.
Temp: ORP:
D.O: ,I i Turbidity: LS Wie 1’-6; 20 L8 (e

Well ID:
Type of Well*
Casing Stickup:
Static Water Level:
Well Depth/Diameter:

M&(}T‘?—/ 25 /
NOSHen mNni 1T

1 . }
Purging Equipment;_ (=2 undlos Meoli—{2 ek 2

CASING VOLUME CALCULATION
(TD(ft) - DTW(ft xB gaih‘t =1 casing volume (gals]

43 i

f/ﬂq

ﬂf‘?’ 7 Tt
/'%?ré— Zol /2!

7193% 0,/}; /3.2 pé/ //(ﬂ5/”)' vl
Time Casing Gallons D.C. ORP Temp p Sp. Cond. Turbidity PWL e Ra:?
Volumes Removed (0.5 mg/!) (10 mV) (£1°C) (£0.1) (3 pS) (£ 10% NTUs) | (ft TOC) qu
Y/ TS ';a:'r) ¢4 Liriyine | - i A gﬂm'_ S—
IO L " [ 2K ] B p— — /0-33 (GGl _
ol 7.9 S~ 1 b49 nZ.L | quo .Y 493 FeX? Z222{ | O.F
k= 0.0 JO.0 290 515 9.34 > T Y%7 [ 527 Ha93 | O F
s /i X ONlo X 259 93] 1.5 Yo ¥ * 77 ¥3.51 oA
29 L5 Te) 0.q 53] 992 2.0/ 443 L5 ¥7.3/ | o.%
1135 1.9 25 0.5 £9.] CRAS 253 L7757 [1Y sy | oy
170 > 26 Y (b + 1.249 £:5/ | 4uo 11.49 3..22 | /.0
4 + TG G [ 2F 6t G 25/ Yl L £:3Y Se.5¢ | o F
154 AT 40 L 9L 469 q4t 252 | 45 .24 Yo 4 2
USG  [Coflect Dtnaole  HEL H—MEST )2 G
Depth to water after purging/before sampling Y@ 4]  #tT1OC COMMENTS: 2 [unks 15 L./LL, L*'s.i 3 -»‘w/cwf:/y recel par dpes mot
Sampling Equipment: k z fi-kff- '! 1 gt Jvrv/m- Azl -
Analysis to be per,fgrmed and Number of Containers:
VOCs Preservative . . iy 7
H.;-g;w-\liqf i, smiiam | Preservative E%ti:;\lup’\ Sulbde Biter >
faetels | Preservative _U dhvic  ad1o Sampler Signature(s)/D !

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

O:\DCS\Projects\Secure\WP\606\ [ 3342\Deliverables\UFP-QAPP\Site-Wide\Final\Appendix C\la Appe_Sops. Docx



GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __F.E. Warren Atlas Site 4 Project No.: __6061 33342
Site Name: Former Atlas D Missile Site 4 Field Crew: (1€, ws
Sampling Date: [(B]Z35/20 Weather: [§¢ clo um(u’
Analytical Instruments: pH: Vsi §56 Specific Conductivity: vSl, $eb
Temp: i ORP: ]
D.o:p j Turbidity: ampr€ 2020
Well ID: MW 59-125 , ; Purging Equipment: e b I
Type of Wel: Nesied  moN oI CASING VOLUME CALCULATION
Casing Stickup: = (TD(f) = DTW(ft)) x ___gallft=1 casm;g volume (gals)
Static Water Level: z f'ci- = Tl #5015 fa 4 (s
Well Depth/Diameter: 717 pimp ~ “'f; rot
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (x10 mV) (x1°C) (£0.1) (£3 pS) (£ 10% NTUs) | (it TOC)
i73 A1 AAM P g =
ik P o/ W7 737 7 ¥ Z3q _ [73.%e | £is
i 2l o L&Yy =V A € Sy 2.323 e oty ] Dl
NG LS L I ~24 3 A 1.43 a1l L Sy | o7
259 2V 7] -32.¥ | (.3 224 3cd A L] .83
30k L5 2S 2. 43 ~35/ £t y I 703 Z4.0 ST.90| ~ Tl
1317 ' e 2 0y —209 718 1.2¢ 267 .4 sU2 | C.¢3
i34 35 .79 -22.U u.S: 7.0 30 [ (0 g | 3y
EVIES B0 2 .Y 20, ¢ Lty 140 299 7~ [ §420] .83
1332 Z Uk T 23] -20.7 VXS 5.4l 75 § K TR
Jul St 3uq -2u.5 (7l 2.43 297 AT gus | 4§
o2 355 Colleelf Szmplsg FLEWY s My SF- 128~ B/ -]

Depth to water after purg:ngfbefore s%n ng_ Q. 25t TOC__
Sampling Equipment: lg’

Analysis to be performed and Number of Containers:
VOCs Preservative

Z,{-H @2@@12 Preservative
Preservative

COMMENTS: T(FE

> 3o’ AYL g

L lngum

Sampler Signature(s)
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W912DY-16-D-0026, TO W9128F19F0192

O:\DCS\Projects\Secure\WP\606 13342\ Deliverables\UFP-QAPP\Site-Wide\Final\Appendix C\la Appc_Sops.Docx




Project Name:

Atlas Site 4

Site Name:

Former Atlas D Missile Site 4

Sampling Date: /A /b /2O

Analytical Instruments: pH:

S/ Are - e S

Temp:
D.O:

N2

¥ £ T g
OS2 S

GROUNDWATER SAMPLING LOG

Project No.:

Field Crew: __J~ , 2 (—

Weather: Sty f [oc ™ toini i34y 38—

Specific Conductivity: Y}.S/ P2 l//"/ég <
ORP: i
Turbidity: Hach soc

Purging Equipment:érrunr!z’é% f eJ;'f 1% Z P

Well ID:
Type of Well.__~% e ylo it iang CASING VOLUME CALCULATION
Casing Stickup: 47{ Gy P) (TD(ft) - DTW(it)) x ____ galfft = 1 casing volume (gals)
Static Water Level: T A S "':?’cr:_ : 2] - % ) 2 g
Well Depth/Diameter: 17D 3.‘5/ i }} ST = PJ
o<
Time Casing Gallons D.0. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed {£0.5 mg/l) (10 mV) (£1°C) (£0.1) {£3 uS) (£ 10% NTUs) | (ft TOC) Sy
o) 4107, Qs—éﬁ’l/l NS 1€ [ 24 /3.4 (/7— g"’f‘)’ 3]7—-’5 7("§ [ﬂ/“f _— Z
0902~ & T o045 577 | %4 249 | 5c#.0 2.0l FT 5
10 2.2 /O .54 | -29¢ | 3. F Z 3 2/0.Y 2%+ 2.a( 6o
ST =)y Oub | —1o0% | S F | F15 BrZ 72,3 | §90F
g LS 20 .21 | —20.0 ] Z 52! 3099 20.3 <20l 9% |
091t 23 (2L | 17F G X9 5Ll soo o ) ook Tier.iS
DI [ 9.3 3{5) J.53 -5, 3 .3 8/ | 2054 Ao | X 28 ,
G5 = [92- | RXF Tl F49 | zZed. ¥ S.SF Yol 0%
0498 | R q0 2.22 | I05 9.0 237 | Zo5.7 | 4.0 PYST 0. X
XNy 45 299 /9% 9.6 LS5/ 3095 2 /2 | sp4l] 6%
o3t l _3.X. | SO Z; |5 s I R +Si | 3032 <7y | % ¥0] 0.¥
1000 (e llec¥F Sample Frekl- dS%G— 55~ Ps/~Y
i
i i
Depth to water after purgin fb:ét_)re sampling 3’% 7o ft TOC COMMENTS:
Sampling Equipment; ﬂg-! s 7’(0 Z i-’JMﬂ‘P
Analysis to be performed and Number of Containers:
VOCs L v Preservative _ 41¢ <
Il YutanlS+ HO Preservative # Mr"-g
_ Preservative Sampler Signature(s) <~~~ 7 s /
S it S
Revised 8.17.2017
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Project Name:

Atlas Site 4 LTMP

GROUNDWATER SAMPLING LOG

Project No.: Q21 334 Z

Site Name: Former Atlas D Missile Site 4

Field Crew: _. JJ4; REA

Sampling Date: _{g[ 2 | 2070

Analytical Instruments: pH:
Temp:

Weather:

NCL- G4

D.O:

Specific Conductivity: _ NS |G, &2
ORP: ’

7

Turbidity: _{ct MITR.Z7ZOL 0.

well iD: __M\n0 -¢0

Purging Equipment;_ /L2 /T107.

Type of Well: A 4417 £ IMAZIMM%

CASING VOLUME CALCULATION

Casing Stickup: (TD(ft) - DTW(ft)) x i?' galfft = 1 casing volume (gals)

Static Water Level:_ ¢ 3 707 TOC (9% 75-63 -F0)(7 - 5 ﬁ\gd

Well Depth/Diameter:__ 9F.765° TOC /2

Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (10 mV) (£1°C) (+0.1) (+3 pS) (£ 10% NTUs) | (ft TOC) g,ajg/m

| 304 EYre %

13i0 9-¥e : { < ~(56.2 05 F T HeG B.6> 79.9 .83
(3o Faiid  piipn pii i Aeeha

¥icTn T Waleh " 2y i L TC 798% Hchalge

i322 Re Scerme  pritops oy

B oL (35373
1224 165 20 (%0 linn ~16% ¢ 967 325 Ui 4-2v 73.2 i-00 __
1327 1-55 .0 (9.¢) 10-93 LPL. 1 [0.99 2 478 Sei 6 .lo 0.80
22 /-89 oo (- ©) |/ o 19 % i1.441 .35 4069 D tfed 12 & 0 .00
1333 PRl fo (g inney

34 waekerr” gl W @l o~ TJoC

(345 Bel?f_i “n_ L

1343 2.24 %o %{500) [-76 (8>3 952 $03 Hdp 2.09 7/ D (.06
1250 240 Hol(i5 o0 1.4 -1 (.0 /c.63 7.499 Hyo 3. 49 5.2 g.90
1263 743 L0 (12.0) | /.41 ~i93.9 f-2d 3. 29 e+ [ 4] 7.0 .83

Depth to water after purging/before sampling ’\)?(ﬂ __ ftTOC COMMENTS:

Sampling Equipment:_&81/¢ededt %»zgﬂ_lﬂ Mjg.ﬂybw\ﬂ,

Analysis to be performed and Number of Containers:

VOCs

N

Preservative

Preservative

Preservative Y1 CA

—

/2

Sampler Signature(s) W />/—7 L//'/
-

Revised 8.17.2017



Project Name: Atlas Site 4 LTMP
Site Name: Former Atlas D Missile Site 4
Sampling Date:

Analytical Instruments: pH:

GROUNDWATER SAMPLING LOG

Temp:
D.O:
Well ID:
Type of Well
Casing
Static Water
Well Depth/D
Time Casing Gallons D.O. ORP
Volumes Removed (0.5 mg/l) (10 mV)
IAGL rollett St mop. W Y- MWiD- Yi- 15
Depth to water after purgi sampling ft TOC

Sampling Equipment:

Analysis to be performed and Number of Containers

VOCs Preservative
Preservative
Preservative

Project No.

Field Crew: AM B

Weather: oLt | WL
Specific Conductivity:

Turbidity: (M WDYW

Purging Equipment:

CASING VOLUME CALCULATION
gal/ft = 1 casing volume (gals)

(TD(ft) - DTW(ft)) x

Temp pH
(£1°C) (20.1)

COMMENTS

Sampler Signature(s)

Sp. Cond
(£3 pS)

Turbidity
(£ 10% NTUSs)

PWL
{ft TOC)

2(2

Purge Rate

Revised 8.17.2017



ATTACHMENT 1

Field Forms
GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name: _ F.E. Warren Atlas Site 4 Project No.:
Site Name: Former Atlas D Missile Site 4 Field Crew: M M
Sampling Date; ‘7[/ /D_/ 20 Weather: : ', e . 6\4’4})1_
Analytical Instruments: pH: yS T ss56 Specific Conductivity: NETZ S5 6
Temp: ___ v ORP: 4 ¥
D.0:; {4 Turbidity: A ——
Well ID: M l/\] é O 'C?O Purging Equipment; @gJL - F/e. 2
Type of Well: ) CASING VOLUME CALCULATION
Casing Stickup: yd V- (TD(ft) - DTW(ft)) x galfft = 1 casing volume (gals)
Static Water Level: gAl T ’j_d;]_‘?) 33 g “
Well Depth/Diameter: 22 [ - . L g
L” T3 S /7 5;/}?”6 .
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l} (10 mV) (£1°C) {£0.1) (3 uS) (x 10% NTUs) (ft TOC)
[oo% 7% 12 st rg e,
[or2 Y0l 2,0 VYV [9E SIF 1 /o] .o 742 — 799
| _je /4 4.0 9.6 73. 53 /0.9 A ol Bl XY — 27.3
Jo(® [.2 b.C 0.3 2.5 7 .3 Y70 — 7RO
jo2°3 E.o Q.5 /)- & (LS | &/] 757 - k-
02% VN O.% 19. b s o ys= -— | T%4H
o032 ] A2/ /2.0 ©. 20 /S| b7 | Y55 — 287
Je 2 {’.\—lﬂa.. Lo Eamp [ A /n—<2A—49<"'PQ~
T 4 h e T VW7 Ll A¥ Iu [ 4 = — \\
f .

Depth to water after purging/befpre sampli ft TOC
Sampling Equipment: M@Ly oo

Analysis to be performed and Number of Containers:
—_— Preservative

-8 = Preservative E |
cdefgolEe ] Preservative Y- ¢

b ddy ) " ‘oo

COMMENTS: "QAA‘?L veow & oMo -

Sampler Signature(s)

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

0 \DCS\Projects\Sccure\WTN606\1 3342\Deliverables\UFP-OAPP\Site-Wide\Draft Final\Appendix C\Appc_Sops.Docx






GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name F.E. Warren Atlas Site 4

Project No.
Site Name Field Crew:
Sampling Date: Weather:

Analytical Instruments: pH: {5 55 Specific Conductivity:

Temp 0
D.O Turbidity:
Well ID Purging Equipment: Dhwas .
Type of CASING VOLUME CALCULATION
Casing Stickup (TD(ft) - DTW(ft)) x ____gallft = 1 casing volume (gals}
Static Water ) ; 2
Well “ 7364952 323Cx V= 5444 (cAswe)x 2 = i1.2qef (u,sw:;c)
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity PWL Purge Rate
Volumes Removed (0.5 ma/l) (10 mV) (£1°C) (£0.1) (£3 uS) (£10% NTUs) (ft TOC)
& (ITA L¥4y MA
4] Z.14 i3.5 4 3.1< 590 4,3 - —
03+ T .7 k i kL 2.0 i .3 406 L 200 - -
0 e 3 Q. i 1.0% 2844 “« 1% L5452 43I 23.5 -~ -
C 59 125 I.od i5.< L33 511 W2IAW/PxYE - -
< L0l id. i st L .94 ¥83 HBesd  « —_— -
o b 12, 136 58 LY JARTA R0 - Wt ? = -
jern 38 - d.q0-(C ~ad JGCS. Windipe 3. 75 Bi 04T
i
ft TOC MENTS: oLo%-
Analysis to be rmed a
VOCs
RSK-
CHew Sampler Signature(s)
-~
Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

0:1DCS\Projects\Secure\WP\606' 1 3342\Deliverables\UFP-QAPP\Site-Wide\Final\Appendix C\la Appe_Sops Docx



Project Name: __ F.E. Warren Atlas Site 4
Site Name: Former Atlas D Missile Site 4

Sampling Date: Ti‘l/"l!!fZﬂ

Analytical Instruments: pH: YSI 5-5'(9
Temp:
D.O: :«];

well ID: _ MWGED -0

Type of Well __naﬁzbei_m'\rln rina
Casing Stickup:

GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project No.:
Field Crew:

606133342
TMH, ME

Weather: $7° F," e iau&}r‘

Specific Conductivity:

ORP:

YST s5¢
N

Turbidity:

Lo Motte 72020

Purging Equipment:_Disposable Bafjer
CASING VOLUME CALCULATION

(TD(ft) - DTW(ft)) x___ gallft = 1 casing volume (gals)
Static Water Level: o, 3,‘ i~e '
Well Depth/Diameter:_47.7 " 0L ] 2¢ A1 7= 64,63 = B3.07%0,7 = 5. 2allns * 2 = i, 2igaljons
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (x10 mV) (£1°C) (+0.1) (3 uS) (£ 10% NTUs) | (ft TOC)
Og4Y Beain| Dailing |well — ==
NS 0.36 Z 7.4% lio, Y ,0i G. 9 =5 o, i A MA-
0921 Y 5. 0% “32¢ e C37 26 3as 13. 5 i
0937 .07 A 470 ~C¥.1 CeH3 7.2% 3906 20.3 /
094y X 3.45 | =745 G.33 - 385 36.2 [ J
1000 1, 7% o 93 ip ~77.4 e.2% 7.3 383 3G [ /
ol 2.67 12 4,32 ~73.i C.24 2.35 3758 $2.C W
[o18 collec ¥ed_Sample FEwt—ttmice—at—tgtfor oG] Rs¢ —i75, |Chlevide, S, [8ate, Alkailniy
IM I EFBwH—M Ve0-0- PS2B~ 4
ft TOC COMMENTS:

Depth to water after purging!beforisamphng
Sampling Equipment: 0?‘{?&5‘0 i Bai ‘9?

Analysis to be grformed and Number of Containers:

VOCs Preservative q
fsic-ms 2 Preservative c
Chie Sial Preservative ®

Sampler Signature(s) W”/ W

Site-Wide UFP-QAPP
Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming

W912DY-16-D-0026, TO W9128F19F0192
O:\DCS\Projects\Secure\WP\606' 13342\ Deliverables\UFP-QAPP\Site-Wide\Final\Appendix Cla Appc_Sops Docx




GROUNDWATER SAMPLING LOG

Project Name: Atlas Site 4 LTMP Project No.: _ (s Dls |23 2
Site Name: Former Atlas D Missile Site 4 Field Crew: __Jju , Bid
Sampling Date: {3 [2 % {2020 Weather: _Ques et | 4&:’% F Lot 22
Analytical Instruments: pH: _NS\-5%( Specific Conductivity: _ N\~ 5 Dy,
Temp: ORP: <
D.O: N Turbidity: _ Lt Motte 2072 0we.
well ID: __ MW 0 ~ 1, Purging Equipment: Red o2
Type of Well: M&M{LM%,— CASING VOLUME CALCULATION
Casing Stickup: (TD(ft) - DTW(ft)) x = 1+ gal/ft = 1 casing volume (gals) ,
Static Water Level:__ (3 . 2L ' TDC i (/50 7)) ‘63.24’),1’7: /44‘35@?
Well Depth/Diameter;:___{ 50. 9% TT0(, | 2V .
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed | (#0.5mg/) | (x10mV) (1°C) (£0.1) #3pS) | (£10% NTUs) | (- TOC) |gafjntipm
(020 1Rociin, P14 g _ : —
(025 0. Y o Y (70 2P T4 ¢ 5% 3y o .4/ I3 b /.00
1030 030 2-0 (1% ~-33.3 i9.03 2 i4 2D ®.19 (11 :0 [-00
1824, /.02 (5.0 (@5 ~20D. | (0 .32 + 49 D 20.10 (23 @ |0.9¢
icY| i-3e 2¢.0 & I - -98.2 [0 bz .33 Ve s H9 .00 [3/ 2 0. 95
joH2 Poluiie piusiafel g 1o (B4 L) 1t claciwr ol
Ty, Wt e LK 36 20100 > |@ods T oharc.
11z Ko e Piltg Zg i _
19 [ L9 Is. o/ 2. 0)%-H9 “i22.9 {01 249 365 14.50 93.j0 2.7
1i 30 2.0% (0-0.(30-00 |3 .94 1355 VL ?.95 Y4 5. 20 05 65 9.5
113% 2%t 5.0 (35 N1B3T1% -id2-7 10.¢7 %.00 ) 3% G0 15 2 0-5%
1143 2.7 20.0040.0)|4.5A T RE ) 1©.93 ©.0% ) 2o /22. O e-53
15 3 05 26 0(4%-O)\|5.607 ~122.0 Ty %-0% D 37.9 i24 5 Q57
1203 3.3 32-060-0)15-52 e Wi /1. 00 %0 BieH 3% /[27.p 10.5%
iZ11 373 35-0(5-22 |5 8% ~126-% i1 25 %3 294 /298 57
Depth to water after purging/before sampling A/ 0% ft TOC COMMENTS: __LiAabfe 4O ok pive Sty /€ 0014 b e Lol

Sampling Equipment. (¢ cded guem) ol (LOMAG Ul o L5 b o i gt

Analysis to be performed and Number of Containers:

VOCs g Preservative tl !'A

Preservative M '1_‘6 ®\
Preservative Sampler Slgnature(s) /

Revised 8.17.2017




Project Name Atlas Site 4 LTMP

GROUNDWATER SAMPLING LOG

Project No.: BCL 1DDUL

Site Name: Former Atlas D Missile Site 4 Field Crew:
Sampling Date: Weather:
Analytical Instruments: pH: @ Specific Conductivity: ~ MS) S%ip
Temp: ORP ‘l/
D Turbidity:  (aMotte 7076 nNe.
welliD: MWGO- 14, Purging Equipment: el e T
Type of Well CASING VOLUME CALCULATION
Casing Sticku
Static Water ! avalr  {s%. ' TD¢
Well Depth/Diameter:
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity
Volumes Removed (0.5 mg/l) (10 mV) (x1°C) (x0.1) (£3 uS) (£ 10% NTUs)

(7213 Porvoede 0% srraey? i

VA ) WeellA Lt ol “ a0 TOC

g e— —ar

1222 Bedro K idatinsg

(20 H13 SH 8.7 57 19 L in. K 3.2 2.a

{254 H.gl 0. QAN § 37 -123% 9 10 .% Z.9< o /(85

1257 M ilect Coramam i€ F Tind- sAW a1 ~1'5

Depth to water after purging/before sampli ft TOC COMMENTS:

Sampling Equi

Analysis to be performed and Number of Containers:

VOCs Preservative H (A

Preservative
Preservative Sampler Signature(s)

PWL
(ft TOC)

Revised 8.17.2017



ATTACHMENT1 Field Forms
GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name: _ F.E. Warren Atlas Site 4 Project No.:
Site Name: Former Atlas D Missile Site 4 Field Crew: Y M 5 N
Sampling Date: 7. fo-2¢c Weather: o
Analytical Instruments: pH: Ygl { S Cs Specific Conductivity: ¥5Z (ﬂ
Temp: iy ORP:
D.O: b Turbidity: '
Well ID: ML\)‘ éC’ - /L/’é Purging Equipment: Q-la&- ' F/' 2
Type of Well: CASING VOLUME CALCULATION
Casing Stickup: - (TD(ft) — DTW{fL)) x lf_l galfft = 1 casing volume (gals)
Static Water Level: LR S8 T (P fe:ae)
Well Depth/Diameter: 10 Gz T =t < W L . /7 P / §a ,@ ,
l d TV T / # /
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Remaved (£0.5 mg/l) (10 mV) (x1°C) (£0.1) (13 pS) (+ 10% NTUs) | (ft TOC)
Mf >y ;(\-"‘ 4
X 7 A | 5 3 % €L Y| TG (s ol | 352 bt 7%l
O <5} 0.0 2.7 158 o5 | .77 | 352 - TEWE
g /&2 2.4 JeH O /1.0 Tkl | 352 — lzY.3
© 909 20.0 3, ] /2.0 /-G 6D 349 — [2¢.)
91 % 280 R i N-RN/A SLS [ 4B - j26. 4
84525 4 30,0 3i 93./ 1 X s SsF | 2 -~ j26.5
082X AT Sal o e (PRS- A ILol- 1YL 1 Ps2 B

Depth to water after pur
Sampling Equipment:

AnaIySIS to be performed and Number of Containers:
Preservative

RfJK 158 - 23 Preservative E’ [
5 IE< Q': | Preservative Yec.

v L,L’

A\bla:ﬁ*\

i /
ﬁ' glbefze samgingrﬂ % 2 LE ft TOC

‘(‘ué;?

COMMENTS: fwrde Loeder T 4,2.,3% =T L;Ji/

Sampler Signature(s)

3 %474\ -

Site-Wide UFP-QAPP
Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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Project Name:

Site Name

Sampling Date:
Analytical Instruments: pH: Y 5"75‘574‘

F.E. Warren Atlas Site 4
D Missile Site 4

GROUNDWATER SAMPLING LOG (revised 8/17 2017)
Project No.: _ 606133342
Field Cre
Weather:

Specific Conductivity: y$1 sSSP

Temp: ORP: o
D.0: Turbidity: /nMoiT€ 22
Well ID: Ml 0 ~/4% Purging Equipment:
Type of CASING VOLUME CALCULATION
Casing Stickup: (TD(ft) - DTW(ft)) x ____ galfft = 1 casing volume (gals) QQ
Static Water Level 5
Well Depth/Diamete 1$0-69.78<« 8o R=C.jF /3 ?m;c,Q(' ““N‘a) x2= Z“‘"-i s
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/1) (10 mV) (£1°C) (x0.1) (£3 pS) (£ 10% NTUs)  (ft TOC)
Ios§ Decen LAILISG £9.<R -
1es » 4£00% 1 1,24 ~ LS q9.92 [r.65 £33 5,0L% - -
{23 030 Lo} l.i< A 9.0L A =1 5% i©, 53 — -
[1Yg 033 (o) .90 - 9.5t L9490 sRe 12.+4 - - -
I2it L.04 (a8 1.} A 4.4% 6.35 bag d.0 ~ -
i?3i I TA 20 7.8 - 9% FoF L33 Z5 .0 - -
t 300 1,92 29 LM bl F “.13 LFHF aPSAn 19532 - -
i320 7. A 2€ a3 ~ 7.25 L.9F 52 v Aul « - -
/330 (o0irsr BT Fwid- i SO/~ s
Depth to water after purg ft TOC COMMENTS

Sampling Equipment:
Analysis

_ 7
He

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

Sampler Signature(s)

0:\DCS\ijects\Secure\WP\GOG\l3342\De|iverables\UFP-QAPP\Sire-Wide\Final\/\ppendix Cila Appe_Sops Docx
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Project Name: __ F.E. Warren Atlas Site 4

GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Site Name: Former Atlas.D Missile Site 4

Project No.: _ 606133342
Field Crew: MM, ME

Sampling Date: __ i 7'77 20

Analytical Instruments: pH: YstT s5¢

Weather: &% "1", (}nudv

Temp:
D.OC: {]’

well ID; __ MW Go-i46

Specific Conductivity: YS‘_,;‘ S'S'ﬁ
ORP: <
Turbidity: LaMatte 2020

Type of Well:__nested monifering

Purging Equipment:_D{’s EOSQHQ EFEQ[

Casing Stickup:

CASING VOLUME CALCULATION

Static Water Level:_GC. &S TeC

(TD{ft) - DTW(ft)) x___ gallft = 1 casing volume (gals)

Well Depth/Diameter:_[SC'ToC [2 H

ISC—¢C.C8'= 83,32 ¥Oii7 = i iCsallers > 2 = 2832 gallons

Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (£0.5 mg/l) (10 mV) (£1°C) (£0.1) (£3 uS) (£ 10% NTUs) | (ft TOC)
1Os4 Be 4w h baffing we il . -
TTRY 4.2% 4.0 Z.19 /A O I s 7.36 23] (Z.0 NA .4
! Z.0) 413 ~799 | 6.9C | 72/ 220 705 AD r
1209 C.85 (2.0 WMeZ 4201 ~996 | 735 | 227 251 (O AL |
1240 (¢c.0 3.7Z -9S.0 1.27 2.2 373 9.4 I
1308 4] 20.0 2494 | ~a0,2 6L5 1.2% RS2 37.S / /
325 24.0 3,50 [ —iogd [ gl 7.26 | 33 36,4 NV NV
1353 2.0j 25§ | T oY —%6.9 Coln 7,30 229 50,7)
25% Collected Sompi@ | £8 W4~ MWGO- i%G - PS2{H
Depth to water after purging/before sampllng & ft TOC COMMENTS:

Sampling Equipment: % ﬁ;swbl(-" faar |

Analysis to be%erformed and Number of Contamers

KSES‘E Preservative gl

~ 3 Preservative &{: [ ] :
C\,\\o,,q.h’-"lﬁnﬂ}f 2 Preservative 4o Sampler Signature(s) Q'WV-éW W
/ AL ¢

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

():\DCS\Projects\Secure\WP\G%\]3342\Deliverables\UFP-QAPP\Site-Wide\Fina]\/\ppendix Cila Appe_Sops Docx




GROUNDWATER SAMPLING LOG

Project Name: Atlas Site 4 LTMP Project No.
Site Name: Field Crew:
Sampling Date Weather:
Analytical Instruments: pH: \/ﬁl' 5‘56 Specific Conductivity: Y§ { 5 5 6
Temp: ORP: N
D.O: Turbidity:
wenm: M L-0 Purging Equip
Type of Well CASING VOLUME CALCULATION
Casing Sticku (TD(ft) - DTW(ft)) x___galfft = 1 casing volume (gals)
Static Water
) / st <7 ™ - _ . - -
Well FX3I-T€.38 =TI xiF=/.69 xL=3.36
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity PWL Purge Rate
Volumes Removed (0.5 ma/l) (10 mV) (x1°C) (20.1) (£3 us) (£ 10% NTUs)  (ft TOC)
642 < RV2 R 0.3z (79 % (o 7 7Ly Y ‘& g
{ > 7 7.2 HE & Lo. 2/ S.78 3y (B &I >
g 2 40N 7.%2 1H6-4 toar .53 37 L2 oS5 £
I Q.39 6 ¥.42 al.zv Lr. 32 S. %K 3i¢€ G. ¢ ¥0, 7 [
I §2 ~7é ' v 6% 28 Y lrz. 2> £ ly 3¢ 6 G rey !
¢ 7. b AR L €4.0 16.» £S5 3i¢ S.fF See. 7 1
655 L (ird 9.0 S4.3 e ~ 3% C.s& 3 &y $¥o-7  .€7
{70¢ - q.i “919 i0.29 G 67 WL R L ¥C. 7 )
¢ ! 9.24 H¢6.7 1o. 2 €72 Q¢ R. ¢ rYor {
i 0.7 Q.29 i€ LO.>c G ga dicC 2.6 Jo.” <>
l a0 20 4.35 k3 16.2~ G <« AUS <R sc. s \
1765 Cwe Muwi - w6- 1S £ VOCe
Depth to water after ft TOC COMMENTS:

Sampling Equipment:

Analysis to be performed and Number of Containers:

VOCs Preservative
Preservative
Preservative Sampler Signature(s)

Revised 8.17.2017
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ATTAGHMENT 1

Field Forms
GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name: __F.E. Warren Atlas Site 4 Project No.: ,
Site Name: Former Atlas D Missile Site 4 Field Crew: __ &Y _Jrf
Sampling Date: @/ a6/ 2m2p Weather: _<J T~ e g: :’ .
Analytical Instruments: pH: P Specific Conductivity: S
Temp: — ORP: —
D.O: — Turbidity: —
wellID: _MiJbl - go Purging Equipment: 0 5{3056’6& b"u_at;.,.a
Type of Well; v rFoei . (reaFord ) CASING VOLUME CALCULATION
Casing Stickup: 'S 7 (TO(ft) - DTW(ft) x __ galfft = 1 casing valume (gals)
Static Water Level:_=§. ¥ T t . _
. Well Depth/Diameter:; SZ‘Z"%/ 2 i‘f *,/ 1= K éb 7‘/6
Time Casing Gallons D.Q. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed | (x0.5mgh) | (+10 mV) (£1°C) (£0.1) (#3pS) | (£10% NTUs) | (f TOC)
o4 S feger| goweisl o5/ e f R e Mo
0 €0 "] ‘% Nge?d T 1 _ _
O o) A i Lgﬁu-n._i /QL '}’C’M C‘/’- /,{LJ ‘:;'/ = 9 - Pq ) A - I 4
COMMENTS:

!
Depth to water after purging efore sampli g ~ <.‘E0 ft TOC
Sampling Equipment: ¥

Analysis to be performed and Number of Containers:
VOCs — Preservative

RSK-ig 3 Preservative I
CMomhf [SuiC ke - I \ Preservative Q”L/

Ak, Jiwei L ¥C.

Sampler Signature(s)

240 MI no)\/ e«cL
Site-Wide UFP-QAPP I/
Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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Project Name: __F.E. Warren Atlas Site 4
Site Name: Former Atlas D Missile Site 4
Sampling Date: Lo '/9.0 [R220

GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project No.: _ 606133342
Field Crew: ./ H

Weather:§§2'g Cloydy Veg LA
Analytical Instruments: pH: ‘/S/ '5'5‘@ Specific Conductivity: &:5/'3"((0
Temp: i ORP: i
D.O: ;Z , Turbidity: -
Well ID: _Aditpa—at—~21 Y0 (o [ = 30 Purging Equipment; th%!fa Lailer
Type of Well.__WMON 1 Fo 1S ) CASING VOLUME CALCULATION
Casing Stickup:_ / (TD(f) - DTW(ft)) x ___ galift = 1 casing volume (gals)
Static Water Level: 1. 35" 7o
Well Depth/Diameter:

9X.0770C /2

84S7x.y7= ). SpK

o o qusts Heuph

Time Casing Gallons D.C. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (£0.5 mg/l) (£10 mV) (x1°C) (£0.1) (£3 pS) (x10% NTUs) | (ftTOC) | —A/ /4 —
/(!Cl'_" /xﬂ&im z&.’ﬂ//n( —N A—
0[O _ 0L (e | 424+ 1 F o] L. ¥ 2 7% 2 [Cloudy ~grd~ sk ﬁf/'
01 _ L5 S.02 | —A#, i lo 6’0 j?% L/{./C) {I!C\LJ F\o{ﬁr
e [0 LS 23 | -F22 | .01 0 ¥22 o, f;\_. 1Dk By cofgln
2 F 2.0 3.2} FUbp | 22 | S0/ 91
13 25 2.29 | = 39| 22 4 32 49/3 i
1030 oo 5) 202 = FIX] (36| (o= 70F R
04 % - 25 Syt | — Fo.k (. S+ lo. T2 L ‘"l
(09 Cfled $nmpte FepH - Aot -<0 [
4 Medpf -
Depth to water after purgi ing/before sampling _,—— ft TOC COMMENTS: " S ]
Sampling Equipment: __ D) iSpesaR8/€ [57)1{42 i0 33— - checlr “n H e #‘oc/(n‘; P Y., 2 H By e~ ja/q,)[/crh -
2H roadds :9'- g -
Analysis to be performed and Number of Containers: ;}/ { MM £ WY ,gé,:‘ asS [eee or ‘Lﬂ,.,,-,- - Sdepdy w072 4;_./
VOCs 3-90m Preservative \é\’(ixéﬁﬂf‘ s T T / r
E5K ’/}5 3- Yom| Preservative _ HCL Q‘ 2 J ] '
fHKq[m, O m/( Preservative _ ¢ ", Y/\r‘Eﬁﬁt‘& . Sampler Slgnature(s) ~ 4
Chloricl < fSult [-Zso ml 7°C f%oudr‘“(' at K Uncbie fo us eﬂi‘:’!ou_. éﬁ%ﬁ-@u b cell 6/(;, L€ // 15
Nl f)m/iz) Du< fo sma| ofaning . —ﬂn.afc.
Site-Wide UFP-QAPP : 0illicu I <o %
Former Atlas “D” Missile Site 4 g U

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
O:ADC j

\DC S\PrOJecls\Secure\WP\ﬁOﬁ\l3342\Deliverables\UFP-QAPP\Site-Wide\Final\Appendix Chla Appe_Sops.Docx
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Fie rs
GROUNDWATER SAMPLING LOG (revised 8/17.2017) 2 2
Project Name:  F.E. Warren Atlas Site 4 Project No. 8070 @QCO\)@\:*\C
Site Name: Field Crew: , . ¢ 7
Sampling Date Weather: o { { l M “79, 7é = ZZALS
Analytical Instruments: pH: \(S( 55(3 Specific Conductivity: 32({3 X g’
Temp: ORP l
D.O: Turbidity: [1]41=1(
Well ID: Purging Equipment: ijmo(nu/
Type of Wel CASING VOLUME CALCULATION
Casing (TD(ft) - DTW(ft) x___ galfft = 1 casing volume (gals)
Static Water Level )
. /¢ I Y " _ X
Well i(().41°-3F9.9¢= 32.45 ’(.{?’5757\2#(5%1,
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (10 mV) (x1°C) (£0.1) (3 pS) (£ 10% NTUs) (ft TOC)
(A3 L, soviae: n.27 i A7 209 h s 1 q7 /<.9€
522 W~ 10.13 Jg5 59D 9.9 3.9 J s
S b<q 2 i0.<I M, 26 e R y 2. O
s L. 4 (L.67 e 3¢ 3.5 g, & -5
.97 293 L1205 €.33 b A 'y, 6 1<, 7 o)
be! ' Lo% “ > (2 c.5) <S> 2.« 76.1 .3
1526 N L. LY Iv7 & 77 R0 12§ G97. ¥
t ¥ LY ~\7 2.1 £.990 35> ) qnR b)
1S 42 Las ~tov R.q5 .04 3 b9 97,2 3
Yy t-&y ~-{0n V2,49 .00 354 F.€ LRZY 5
0 £,34 - 17 (RS 2.2 339 e 6.9 .S
(hus ( v-46 ~l0.¢ (2.55 0% Ry 7.2 96.95 5
15‘{9' S: A .’l(f/, -~ Mu’ 6l ~ L ~ VOC\'
Jc
Depth to water after ft TOC COMMENTS:

Sampling Equipment

Analysis to be performed and Number of Containers
VOCs 2 Preservative i ((
Preservative

Preservative Sampler Signature(s)

Site-Wide UFP-QAPP
Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming

W912DY-16-D-0026, TO W9128F19F0192
O:DCS\Projects\Secure\WP\606\13342\Deliverables\UFP-QAPP\Site-Wide\Draft Final\Appendix C\Appc_Sops Docx



ATTRACHMENT1 | Fleld Forms

GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name: __F.E. Warren Atlas Site 4 Praject No.:

Site Name: Former Atlas D Misgile Site 4 FieldCrew: M  MS
Sampling Date: 764//:2,0 Weather: _Qg,-\"[:\ ‘o] c._J "ZS‘TF (v ca
Analytical Instruments; pH: \/s_L S'_S’(- Specific Conductivity: YSI 5—5—5
Temp: 4 ORP:
D.O: h Turbidity:
Well ID: /‘4"\.[ 6 / ~/ 07} Purging Equipment: M' F/c: pa
Type of Well: Moy CASING VOLUME CALCULATION
Casing Stickup: (TD(ft) — DTW(ft)) x___ galift = 1 casing volume (gals)
Static Water Level: 7%.85
Well Depth/Diameter: !/2.‘/?.;:// 21 ‘3’5 S f /7 5-7 j‘—’g
Time Casing Gallons D.O. ORP Temp Sp. Cand. Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) (10 mV) (x1°C) (:tO 1) (£3 uS) (£ 10% NTUs) | {t TOC)
/424 Z T2, 67 | 3. % Y90 | (0.3 cox | 375 —_— 7509
]9¢20 | .o L2 | Y77 il | .24 379 — (o2 .0
[Y%2 | [ JL= £ &) 1,
ﬂ_‘._,‘,', Ry bdle -cxnClay/ o Cloch - Jrlie @ [|42C )
TP T o6 o LT RE Z 73.3
'Y ®.0 &, 7 é,e //7_ e 27| 3FT2 ~— lJoz ,
LA 'paugg__ y — e - 5 dli—oﬁv‘a—é‘uq:
(4SK] L2 = 22379 -
I SDD / 2 At Q_Aw-—?‘" n
12’9% e l10.07 |7 /;,f— -péi:’q L’/o./z?mhb o7 | ST=2 29.26
52 Lyv] — B, 1= o r Y= P .
L5/6 AU A -
IS1%] 4 20 [ 12 0 9b b.ob | 379 23./3

20 W m,:ﬂ.a, ~MU£-I-M7 PS24 -1
Dept{n to water after purgipg/before sa mplmg "-/o () # COMMENTS

Sampling Equipment ,' .1(—0! .
Analysis to be perfarmed and Number aof Contalners.
VoS~ - Preservative ), .
Re-INS =2 Preservative
Chleride fsulfedly 1] Preservative __#¢ C Sampler Signature(s) _

Meeloty 1w THc

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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Project Name:

F.E. Wa

rren Atlas Site 4

Site Name: Former Atlas D Missile Site 4
Sampling Date: JAX ‘/

Analytical Instruments: pH:

Z/Z2020J

Yslj S5t

Temp:

D.O: "
wellld: _ MW/ &~ iO7
Type of Well:

Casing Stickup:

MOy -i'm/fn;s AL M

GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project No.:

60613334
Field Crew: Wﬁ%_

Weather: '3/‘)’" LA Y

\ o
Specific Conductivity: YS[. AS6
ORP: :
Turbidity: Laring, 4 2022

Purging Equipment: .B/((&{Cﬁi/’

CASING VOLUME CALCULATION

Aurgy W pac fer

— (TD(ft) - DTW(ft) x____ galift = 1 casing volume (gals)
Static Water Level: > o) ZX "TUC. M = L M = e ]
Well Depth/Diameter: ) T O 2 e R
e ep lameler i l{ ! &, JI7 - ,n J7 5’&{
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes Removed (£0.5 mg/l) (£10 mV) (£1°C) (£0.1) (£3 uS) (+ 10% NTUs) (ft TOC)
_ d 2524 .4 ] - . . -
125 N Lo 7 = o D SO W ” S A/ A e R — 10.03
S WES3BIQ/ 7S 25 | =31 X7 .52 77/ 17209 — | OCH3 |
IALL] 73045 Y - 75 ;z-jz. b 251 309 rZ. (o — | 0.§9
% £.¥9 [ ¥ 5 & =43 4@_&3_ é,i7 36 7 1z, = | O.5&
[ AT R Y] 0.9 =100 /B 8 W 5 Y iy B A, — | 0. 97
[0S Caollgcard Sn o ”
= _-__-'"*--_..—__ boa i / .~
2275t
B __-\M_\- _\\--‘-—‘
o
Depth to water after pugging/befpre amplin ft TOC COMMENTS: r.-Z‘FJ “ Cf 5- 5L 5{1‘5(]’1/{/%(4 '7:'"/ $eC
Sampling Equipment: / ,9!’.?‘)7”/{ filf' }D/ﬂlf y
Analysis to be performed and Number of Confainers:
VOCs %) Preservative 41 [
% =\"p 3 . _ Preservative C

Site-Wide UFP-QAPP

0i/ 1 M Preservative

S ‘%:‘rﬁ [
ki iy

" —L?[vf_ﬁ

Sampler Signature(s)M& m

Gl
FERU4 - MM (g7 -]
ME

Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F01 92
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1 ie For s
GROUNDWATER SAMPLING LOG (revised 8/17.2017)
Project Name F.E. Warren Atlas Site 4 Project No S€. 74 -, &~
Site Name: Field Crew
Sampling Date: Weather: n
Analytical Instruments: pH \/Sl Specific Conductivity
Temp: v
D.O Turbidity:
Well ID: oy Purging &l
Type of CASING VOLUME CALCULATION
Casing Stickiin: (TD(ft) - DTW(ft) x ___ galfft = 1 casing volume (gals)
Static Water Leve ;
Well Depth/Di Go4.92 ~93.%) - S674x. 17 2 g6y 22 |9 25
Time Casing Gallons D.O. ORP Temp pH Sp. Cond Turbidity PWL Purge Rate
Volumes Removed (0.5 mg/l) 10 mV) (x1°C) (x0.1) (£3 uS) (£ 10% NTUs) (ft TOC)

atsc Stabed  Pombies <56 (2¢47 Yo =62 /%

foac > -8 t7 Gag < C.3 2¢5

Dy {o LA 9% ‘il 9 R 266 2 So rt

wla V6 < 1.4< 6349 Qo3 G.5( 63 1.2 .on

192« . X7 299 04 .30 ZEY 7P M6 .

3¢ 2.L o.q9 Hr1> 924 262 Y.c 5.9 !

loH ua.6 x| 262 J.0 -
samle e NI d=Minite. —jiod-— T

Depth to water after n sam ft TOC COMMENTS:

Sampling Equipment:

Analysis to be performed and Number of Containers:

VOCs X Preservative
Preservative
Preservative

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

— C.(
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Sampler Signature(s)






< @JMP 7y LA
¥ pGeosoy /“V W&GRS /D‘ff',/.}p,u\/%/

GROUNDWATER SAMé'LING LOG (revised 8/17.2017)

Project Name: _ F.E. Warren Atlas Site 4 Project No.: 606133342
Field Crew: _ JA A

Site Name: Former Atlas D Missile Site 4
Sampling Date: 2C 2y Weather: Sz Ay (loce  SI reezz &~

Analytical Instruments: pH: _ ¥S/-S$¢ Specific Conductivity: 7S /” ~S8C
Temp: L ORP: - 4
D.O: N Turbidity: _ LMo +/-& 2020 o
Well ID: MU%-—/OSI , Purging Equipment; ) F Z,/J(A,w\,p
Type of Well:__N25H2 a0 70 2175 CASING VOLUME C%LCULATION ¥
Casing Stickup: = . s (TD(ft) - DTW(ft)) x __ gallft =1 casing volume (gals)
Static Water Level:, 57. 76 * 723C K™ 22" = &
Well Depth/Diameter__/ 59,72 7oC/ 27" 5% Gl =]
Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Volumes | Removed | (+0.5mgll) | (+10 mV) (£1°C) (£0.1) (£3uS) | (£10%NTUs) | (®TOC) | / Lopm )
)4 fAcon Dinesine, /493 -20. F /0 Z 7276 29¥ 3I+3 lol /Z
10024, L _L%’{_AJ 2.3 | ~0.49 /] 26 *1% 3+ | /3.0 (A2l O o
/L5 Founs ¢ lnm‘afn}( w/‘%“ﬁ'ﬁaé fotn/ L purseo

JLYF @.pcA, : wmplac
MpH9R 03 R “2.2] X3 | /0.G% F6Y 39S (3737 A | (o775 | very ccwv7
1G5 | - Sopper  piacaind Dude _4p i ch thémlﬂc;-/ Lu,/»'*-(io 4?:‘.‘["9—1‘1*[ ,f.)MrﬁjMO !

1712 Connve N oz the 1 Ha faatley”
13273 L s /2.0 , ‘ o
V1302 [. O /& Y LG 21 27 F [O0.24| ¥ 1+ o] LOG3 AN g1/ | Aust- Cfouddy
1Y 20 o2: 0 20 25 701 ~97] g.90 752 Yo (LYY A
AR (Olleched Szuvxrf o TEWY-MIFL—/f0H /e
b
AN ——
Depth to water after pw%sampling_él_.?z_ ft TOC COMMENTS: /(/33 ""At .4 f/tr’(d 5 MiCreg 949 ..-C/am{/f/ Y
Sampling Equipment: v/)"\/é’_&__ ""/.96‘) 1 Str5ing ~ L Fadcihes ét
Wed F— Sue iFcln B 1 {/‘nﬁfﬁ/ 2c 3 Se.«omj
Analysis to be performed and Number of Containers: {Z‘"‘ faf-é..ﬁfo ;,(/ ,;;i s e - N/ old
VOCs ; . Preservative G L. 240 Sev/ o A kbarldL
Ho4owalent O comiumyesenative BRI S ate Bl . L04a
T AL MeVels  Preservative _AJ/f e Acio éampler Signature(s) /B/
“""/7’?",@»7
N 0'/_6’ s / The R .6:&( A _AAS micreasen ?M’N! £ Cé/z)&
Site-Wide UFP-QAPP 4 j
Former Atlas “D” Missile Site 4 ﬁﬂL -H”'S UJ{’// //17"4/‘\/ /Iklz é:(f i /'ec.én /Df\eu. -
F.E. Warren Air Force Base, Wyoming //l J i ection ﬂ.é%l-w-ié-‘f'\ 4,/2'/‘4@ A i nJ 45//67’1 (PG‘M?L

W912DY-16-D-0026, TO W9128F19F0192 : ;
i ite-Wide\Fi i /\,Q{I#/om Mw:?t‘/‘

0:7\DCS\Projects\SecuretWP\606\| 3342\Deliverables\UFP-QAPP\Site-Wide'Final\Appendix Cila Appe_Sops Doex
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GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __F.E. Warren Allas Site 4 Project No.: __ 6061 2
Site Name: Former Atlas D Missile Site 4 Field Crew: _ 41 %%z ™
Sampling Date: __1(J( 2.2 [ 2 Weather: _3Q F, cioudy
Analytical Instruments: pH: vsI Specific Conductivity: Y SI: 5%
Temp: ORP: v
D.0: Turbidity: ___ Lo Maffe 2020

Well ID: M7t~ ok B} Purging Equipment;_ Re.d{ |~ © IP‘(Q&Q_
Type of Well; CHLTNT NG CASING VOLUME CALCULATION
Casing Stickup: (TD(f) - DTW(ft)) x ___ galift = 1 casing volume (gals)
Static Water Level: M - .
Well Depth/Diameter- l%’i.qz* %3(‘,/ 21 101A2— 53,50 = Ye,[2x0.7=_54yallns % 2 = i9.0F salicns

Time Casing Gallons D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate

Volumes Removed (0.5 mgfl) (10 mV) +1°C (£0.1) (£3 uS) (+ 10% NTUs)  (ft TOC)
e T 7.0 3. .
» 21‘5 7 7 ’ i ‘ &
o s ? —
s o ’ -2 ' cwma“k
2i 1 IR LR
r-} Co <.
. 26 i 23 b/ 375 ~t, Crowd
; - » it 8- A% o ‘3
3 l. & [ ¥Z w p ’”
g 1 . < . ' w & ©
i3xo s _ - - v e

, .
Depth to water after purging/before sampling :,9"‘.62 ft TOC
Sampling Equipment: __[2iSPe-a 8L pA L el

Analysis to be performed and Number of Containers:
VOCs 3 Preservative ___ f/¢ [

7AL /ﬂtmg.c- ﬁgcw4 Preservative Afirec Aed Sampler Signature(s)_wd W

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

0:DCS' Projects\Secure WP 606 13347\Deliverables UFP-QAPP Site-Wide Fina\Appendix C'la Appc_Sops Docx



Project Name:

Atlas Site 4

GROUNDWATER SAMPLING LOG

Project No.:

Site Name: Former A;Ias D Missile Site 4

Sampling Date: /2 /S /2.~

Field Crew: [ H _ pﬁ’i

Weather: Sunny /o/edz S, ‘,-a_/‘g.ggf;} ¢S =

Analytical Instruments: pH: 9}5( B’%ﬂ .0&_5

welliD: ___ M W4 — (oY

Temp:
D.O:

Specific Conductivity: /& S/ oo /A /C/J
ORP: U4

Turbidity: H Ardn 2/08 C

Purging Equipment: C‘i’ﬁufkdf"é:‘ ) /% ‘Zﬂ““‘b

Lj

Type of Weii

Nesteo oo

CASING VOLUME CALCULATION

Casing Stickup:

(TD(ft) - DTW(ft)) x ___ galfft = 1 casing volume (gals)

Static Water Level;_ S 2 9 ' To L

Well Depth/Diameter: /A . S~ ’JTCJC/ 2"

Se.Hw /3= q.@afj

Time Casing D.O. ORP Temp pH Sp. Cond. Turbidity PWL Purge Rate
Yolumes (x0.5mg/M) | (*10mV) (#1°C) (0.1) (3 uS) (# 10% NTUs) | (ft TOC) G
|25+ | BP2n 2 in -23 | 20 EN| et o 252 ol 5 ’
157 X 7. 0.32 | =92 o g0 Ton | 3%¢./ [ &Y GYS Y
1n9L q Q. 2] 64, 4 q.¢ 3 41 3SL{ 737 723 | g5
st G Q2+ |15 O 3. G P e e K 256 Yo /o /O
,:,{“'3‘ -3 g .25 —Zju /iu %}; SFZ] ;2/’0"1' 33.98
i 230) i berease N LA L RLeMO S 22ty LiF N ia@&g%; AP Y 4% y
755 |Contin.l p o [ DT ps3mmie| AT 4 A
N ’ g7z - 33.9 |" R/ ZF7) 3¢/l0 | 335G NA A
W 2.42 ~-23. 0 i 775 359.0] (5F .
19372 7.G 2. ¥ | —K- 9 7.4 F 7] R Y45t o5 [
w76 23 | -22.3 F9 770 | 39| T/F
Tl L | “5q 2 2 Helog ] J9o 8l 3 ¥ N
|45 2. Colloct| Smindle P d—etcs Fy—jod #2 P5l =4 . ~

Depth to water after purging/before sampling

et

Sampling Equipment:

—_—

Analysis to be/sjfrformed and Number of Containers:

VOCs Preservative H C’j o5 i
T4 WLEFD"S +HPreservative N-sbvre Aup
Preservative

S [)

157 S54h1e Svples
v

# TOC COMMENTS: /ot slw,[\f 'IDGS’/"’/ngecﬂéUM peé@yﬂaﬂc‘e

1 (L R_

Sampler Signature(s) C%?gf) / K/
Z 1)
=

Revised 8.17.2017



Project Name:  F.E. Warren Atlas Site 4
Site Name: Former Atlas D Missile Site 4
Sampling Date:

Analytical Instruments: pH “\ST £<¢

Temp:
D.O: "
Well ID 3
Type of Well
Casing
Static Water
Well u
Time Casing Gallons
Volumes Removed
o i PRI N
N 1Y (Y] 04
1dad L1 4+
1di1_ Lt ©
1w 24 <
idi] 1.9 i
W2 R T
d. 2 i
Idex Clleel sa.
\
Depth to water after purging/before
Sampling Equipment:
Preservative
Preservative

Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192

(0.5 mg/l)

GROUNDWATER SAMPLING LOG (revised 8/17.2017)
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ATTACHMENT | Field Forms

GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __F.E. Warren Atlas Site 4 Project No.:
Site Name: Former Atlas D Missilg Site 4 Field Crew: dMME
Sampling Date: "‘7// 4/ 2 o6 Weather: )
Analytical Instruments: pH: \/f I. ‘S/S—L Specific Conductivity: \/ SJ: S:S—.(q
Temp: if ORP:
D.C: ) Turbidity:
Well ID: {\"f LJ_7 S-"' q 2 Purging Equipment; M&. F—( o
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Casing Stickup: (TD{ft) - DTW(ft)) x ____ galfft = 1 casing volume (gals)
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GROUNDWATER SAMPLING LOG (revised 8/17.2017)

Project Name: __F.E. Warren Atlas Site 4 Project No.: __606133342
Site Name: Former Atlas D Missile Site 4 Field Crew: }Fié L %CJ 1
Sampling Date: 5(‘; 22 [ 21 e Weather: u::," L A
Analytical Instruments: pH: YS{ 5 5—(¢: Specific Conductivity: \"%‘ S Slé
Temp: ' ORP: ; i
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Site-Wide UFP-QAPP

Former Atlas “D” Missile Site 4

F.E. Warren Air Force Base, Wyoming
W912DY-16-D-0026, TO W9128F19F0192
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APPENDIXB Daily Quality Control Reports

Pilot Study Baseline/Monthly Post-Injection PM Report
Former Atlas “D” Missile Site 4
F.E. Warren Air Force Base, Wyoming

W912DY-16-D-0026, TO W9128F19F0192
0O:\DCS\Projects\Secure\WP\606\13342\Deliverables\Performance Monitoring\Pilot Study Baseline\Fina\FEW4_Final_PM Report.docx



PROJECT NAME: Atlas D Missile Site 4 PS Date: 9/1/2020

Location: Cheyenne, Wyoming Weather: Cloudy, 65°F, 10 mph S wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jon Kinkade URS

Jake Kokesh URS

Gilbert Lozano

Yellow Jacket

William Blair

Yellow Jacket

Carlos Hernandez

Yellow Jacket

Joe Mastromarchi Na Ali'i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes
ChemGrout CG-680 Mixer (2) USS Porto Potties FEW4-MW60-146 8260C, RSK-175, CI/SO4/alk
EZ LOAD 2500 Hopper URS Rental Vehicle FEW4-IDW-INF 8260C

21,000 gal Frac Tank Yellow Jacket Drill Rig  FEWA4-IDW-INT 8260C

6,900 gal IDW Tank Yellow Jacket Company Ti FEW4-IDW-EFF 8260C

(2) Genie GTH-5519 Forklift Yellow Jacket Equipment Truck

Soil Hopper Yellow Jacket Water Truck

(18) 25 kg Guar Gum Bags Na Ali'i Company Van

Generator Rolloff Dumpster

Eye Wash Station

Brief Description of Work Performed:
Continued drilling MW106 to 188 ft bgs for MW106. Treated IDW water with GAC system. Continued developing MW104.

Collected GAC water samples. Bailed and sampled MW60-146

Yellow Jacket personnel demobilized around 1100.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME:
Location:

Atlas D Missile Site 4 LTMP

Cheyenne, Wyoming

Date: 12/2/2020

Weather: Sunny, high winds in the a.m. 21-25°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO:W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jen Hussey Na Ali‘i NA

Holly Young Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

300-ft Water Level Meter FEW-MWH59-74-PS1-4 TAL Metals, mercury
500-ft Water Level Meter FEW4-MW92B-288-16 VOCs, 8260

YSI Professional Plus

Hach 2100Q Turbidity Meter

Disposable Bailer

Brief Description of Work Performed:
Met Steil Surveying onsite to show well locations for surveying MW84B, MW92B, MW104, and MW106.

Collected one groundwater sample from MW92B and a post-injection monthly performance sample from MW59-74.

Due to the presence of potassium permanganate in groundwater purged from MW59-74, sample will be submitted for TAL

metals and mercury analysis only. Went to Home Depot to pick up fittings to reassemble GAC system.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

Changes from Workplan:

NA

Remarks/Visitors:
NA

Signature:  Jennifer Hussey




PROJECT NAME:

Atlas D Missile Site 4 PS

Date: 9/2/2020

Location: Cheyenne, Wyoming Weather: Clear, 865°F, 10 mph S wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jon Kinkade URS

Jake Kokesh URS

Joe Mastromarchi Na Ali'i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes

ChemGrout CG-680 Mixer (2) USS Porto Potties FEW4-MW60-90 8260C, RSK-175, CI/SO4/Alk
EZ LOAD 2500 Hopper URS Rental Vehicle

21,000 gal Frac Tank Yellow Jacket Drill Rig

6,900 gal IDW Tank Yellow Jacket Company Truck

(2) Genie GTH-5519 Forklift Yellow Jacket Equipment Truck

Soil Hopper Yellow Jacket Water Truck

(18) 25 kg Guar Gum Bags Na Ali'i Company Van

Generator Rolloff Dumpster

Eye Wash Station

Brief Description of Work Performed:
Surveyed injection points, sampled MW60-90, Pumped MW104, prepared injection IDW for transport

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site 4 LTMP  Date: 12/5/2020

Location: Cheyenne, Wyoming Weather: Sunny/clear, breezy. Mid 40's°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO:W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jen Hussey Na Ali‘i NA

Patrick Gronewoller Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

300-ft Water Level Meter FEW4-MW84B-143-16 VOCs, 8260

500-ft Water Level Meter FEW4-MW84B-193-16 VOCs, 8260

YSI Professional Plus FEW4-MW84B-193-MS-16 VOCs, 8260

Grundfos Redi-Flo 2 pump and controller FEW4-MW84B-193-MSD-16 VOCs, 8260

Hach 2100Q Turbidity Meter FEW4-MW104-99-16 VOCs, 8260

Generator

FEW4-MW74-104-PS1-4 VOCs, TAL Metals,Mercury

disposable bailer

Brief Description of Work Performed:
Finished collecting groundwater samples at the newly installed DGI monitoring wells. All sampling for the fall 2020 LTM

event has been completed. Collected pilot study post-injection monthly performance sample from MW74-104.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

None.

Changes from Workplan:

NA

Remarks/Visitors:
NA

Signature:  Jennifer Hussey




300-ft Water Level Meter

PROJECT NAME: Atlas D Missile Site 4 LTMP  Date: 12/6/2020

Location: Cheyenne, Wyoming Weather: Sunnyi/clear, windy, Mid 40's°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO:W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jen Hussey Na Ali‘i NA

Patrick Gronewoller Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

FEW4-MW59-125-PS1-4 VOCs, TAL Metals,Mercury

500-ft Water Level Meter

YSI Professional Plus

Grundfos Redi-Flo 2 pump and controller

Hach 2100Q Turbidity Meter

Generator

Brief Description of Work Performed:
Collected pilot study post-injection performance sample from MW59-125.

Treated purge water with mobile GAC system. Maob off-site. Samples collected over weekend will be shipped to APPL

on Monday.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

None.

Changes from Workplan:

NA

Remarks/Visitors:
NA

Signature:  Jennifer Hussey




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 11/7/2020

Location: Cheyenne, Wyoming Weather: Clear, 55°F, 15 mph W wind
USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled Fron Drilled To:
Mike Easterday URS NA

Justin Humenik URS

Isaac Knutson URS

Jennifer Hussey Na Ali‘i

Holly Young Na Alii

Patrick G. Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW?24-16 VOCs, 8260

500-ft Water Level Meter FEWA4-MW60-90-16 VOCs, 8260

(4) YSI 556 FEW4-MW60-146-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-MW66-158-16 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW80-223-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW104-135-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW104-178-16 VOCs, 8260

(3) Generators

Bladder Pump w/ packer

Brief Description of Work Performed:

Collected 7 groundwater samples

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Site 4 Date: 7/9/2020

Location: Cheyenne, Wyoming Weather: Sunny, 82°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Matthew Schmit URS IP09 44 ft bgs 85 ft bgs
Stephen Heinicke URS

Joe Mastromarchi Na Ali'i

Chris Pyra Hepure

Jennifer Hussey Na Ali'i

Holly Young Na Ali'i

Cody Gabala Yellow Jacket

Omar Lopez Yellow Jacket

Tristan Truax Yellow Jacket

Chris Lacko Redox Tech

Mike Clark Redox Tech

Bob Kelley Hepure

Bill Sheldon Na Ali'i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes

MiniRAE 3000 PID (2) USS Porto Potties FEWA4-MW61-80-15 MEE, RSK 175
ChemGrout CG-680 Mixer (2) URS Rental Vehicles Chloride/Sulfate, 9056A
EZ LOAD 2500 Hopper Yellow Jacket Drill Rig Alkalinity, SM2320B
21,000 gal Frac Tank (2) Yellow Jacket Trucks FEW4-MW61-107-15 MEE, RSK 175

6,900 gal IDW Tank Yellow Jacket Equipment Truck Chloride/Sulfate, 9056A
(2) Genie GTH-5519 Forklift Yellow Jacket Water Truck Alkalinity, SM2320B
Soil Hopper Na Ali'i Company Van FEW4-MW75-93-15 MEE, RSK 175
Compressed Nitrogen Trailer Na Ali'i Company Truck Chloride/Sulfate, 9056 A
Compressed Nitrogen Tanks (2) Hepure Rental Vehicles Alkalinity, SM2320B

(28) 2,500 Ib ZV1 Super Sacs Redox Tech Rental Vehicle

(27) 25 kg Guar Gum Bags Redox Tech Company Truck

(2) Generators Redox Tech Trailer

Eye Wash Station

Brief Description of Work Performed:
Met with members of Na Ali'i, Yellow Jacket Drilling, Redox Tech and Hepure at site to go over safety meeting and plans.

Redox Tech and Hepure had an additional meeting later to go over injection health and safety. Drilled 1P09 from 44 ft bgs to 85 ft bgs.

Placed PVC temporary well casing in borehole to be grouted tomorrow. Collected groundwater samples for methane, ethane, ethene,

chloride, sulfate, and alkalinity analysis in MW61-80, MW61-107, and MW75-93.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken: See Changes from Workplan section

Changes from Workplan:
The drilling log for MW61 included a sand layer from 80 to 82 ft bgs and the drilling log for MW?75 included sand layers from 75 to

78 ft bgs and from 82 to 84 ft bgs. Based on these observations, there is a sand layer within the designed injection interval of IP07,

IP08, and 1P09 which would likely compromise the borehole and disallow injections if not sealed through the entire Ogallala

Formation and slightly within the White River Formation to 85 ft bgs. The casing for IP09 was drilled to 85 ft bgs for this reason.

Remarks/Visitors:
Delivery of compressed nitrogen tanks (12) and fracturing module.

Signature:  Matthew Schmit




PROJECT NAME:

Atlas D Missile Site 4 LTMP

Date: 7/10/2020

Location: Cheyenne, Wyoming Weather: Sunny, 95°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Matthew Schmit URS IP0O8 0 ft bgs 36 ft bgs
Stephen Heinicke URS

Joe Mastromarchi Na Ali'i

Cody Gabala

Yellow Jacket

Omar Lopez

Yellow Jacket

Tristan Truax

Yellow Jacket

EQUIPMENT:
Description
MiniRAE 3000 PID

Description
(2) Generators

ENVIRONMENTAL SAMPLES COLLECTED:

Sample ID Nos.
FEW4-MW60-90-PS2B-1

Analytes
MEE, RSK 175

ChemGrout CG-680 Mixer

Eye Wash Station

Chloride/Sulfate, 9056A

EZ LOAD 2500 Hopper

(2) USS Porto Potties

Alkalinity, SM2320B

21,000 gal Frac Tank

(2) URS Rental Vehicles

FEW4-MW60-146-PS2B-1

MEE, RSK 175

6,900 gal IDW Tank

Yellow Jacket Drill Rig

Chloride/Sulfate, 9056A

(2) Genie GTH-5519 Forklift

(2) Yellow Jacket Company Trucks

Alkalinity, SM2320B

Soil Hopper

Yellow Jacket Equipment Truck

Compressed Nitrogen Trailer

Yellow Jacket Water Truck

Compressed Nitrogen Tanks

Na Ali'i Company Van

(28) 2,500 Ib ZV1 Super Sacs

Redox Tech Trailer

(27) 25 kg Guar Gum Bags

Brief Description of Work Performed:

Met with members of Na Ali'i and Yellow Jacket Drilling at site to go over safety meeting and plans. Placed and grouted P\VVC temporary

well casing in borehole. Drilled IP08 from 0 ft bgs to 36 ft bgs. Collected groundwater samples for methane, ethane, ethene, chloride,

sulfate, and alkalinity analysis in MW60-90 and MW60-146. Shipped samples from 7/9/20 and 7/10/20 to APPL labs via Fedex for

Saturday delivery. Received water delivery for Frac Tank.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:

NA

Remarks/Visitors:

Delivery of water for Frac Tank.

Signature:  Matthew Schmit




PROJECT NAME: Atlas D Missile Site 4 LTV Date: 10/12/2020

Location: Cheyenne, Wyoming Weather:

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company  ID Nos. Drilled From Drilled To:

Mike Easterday URS

Isaac Knutson URS

Justin Humenik URS

Jake Kokesh URS

Jennifer Hussey Na Ali‘i

Joe Mastromarchi Na Ali‘i

Todd Marguiles Na Ali‘i

James TriHydro

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW20-16 VOCs, 8260

500-ft Water Level Meter FEW4-MW20-FD-16 VOCs, 8260

(4) YSI 556 FEW4-MW69-99-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-MW77-255-16 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW77-40-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW77-40-FD-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW89-207-16 VOCs, 8260

(3) Generators FEW4-TB10-16 VOCs, 8260

Bladder Pump w/ packer FEW4-TH6-197-16 VOCs, 8260
FEW4-TH6-234-16 VOCs, 8260
FEW4-TH6-234-FD-16 VOCs, 8260

Brief Description of Work Performed:
Collected 7 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Site 4 PS Date: 9/17/2020

Location: Cheyenne, Wyoming Weather: Sunny, 75°F, 15 mph S wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jon Kinkade URS FEW4-MW92B 76 ft bgs 216 ft bgs
Jake Kokesh URS

Jen Hussey Na Ali'i

Carlos Hernandez Yellow Jacket

Matt Sheffer Yellow Jacket

Arthur Guetsia Yellow Jacket

Mark Williams Yellow Jacket

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes

ChemGrout CG-680 Mixer (2) USS Porto Potties FEW4-MW61-107-PS2A-3 8260C, RSK175, Alk, CI/SO4
EZ LOAD 2500 Hopper URS Rental Vehicle FEW4-MW61-80-PS2A-3 8260C, RSK175, Alk, CI/SO5
21,000 gal Frac Tank Yellow Jacket Drill Rig

6,900 gal IDW Tank (2) Yellow Jacket Company Truck

(2) Genie GTH-5519 Forklift Yellow Jacket Equipment Truck

Soil Hopper Yellow Jacket Water Truck

(18) 25 kg Guar Gum Bags Na Ali'i Company Van

Generator Rolloff Dumpster

Eye Wash Station Tulsa Rig Iron Mud System

Brief Description of Work Performed:
Drilled MW92B to 216' bgs. Continued development on MW106. Collected 2 groundwater samples

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site 4 DGI Date: 9/18/2020

Location: Cheyenne, Wyoming Weather: Sunny, 75°F, 15 mph S wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jon Kinkade URS FEW4-MW92B 216 ft bgs 336 ft bgs
Jake Kokesh URS

Jen Hussey Na Ali'i

Carlos Hernandez Yellow Jacket

Matt Sheffer Yellow Jacket

Arthur Guetsia Yellow Jacket

Mark Williams Yellow Jacket

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes

ChemGrout CG-680 Mixer (2) USS Porto Potties FEW4-MW106-TEMP 8260C

EZ LOAD 2500 Hopper URS Rental Vehicle FEW4-IDW-INT 8260C

21,000 gal Frac Tank Yellow Jacket Drill Rig  FEWA4-IDW-EFF 8260C

6,900 gal IDW Tank

(2) Yellow Jacket Compan'

FEW4-MW75-93-PS2A-3 8260C, RSK-175

(2) Genie GTH-5519 Forklift

Yellow Jacket Equipment Truck

Soil Hopper

Yellow Jacket Water Truck

(18) 25 kg Guar Gum Bags

Na Ali'i Company Van

Generator

Roll off Dumpster

Eye Wash Station

Tulsa Rig Iron Mud System

Brief Description of Work Performed:
Finished drilling MW92B to 336' bgs. Developed MW106. Collected MW75 groundwater performance sample,

MW?106 development water sample, and IDW samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:

NA

Remarks/Visitors:

NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site 4 PS Date: 7/19/2020

Location: Cheyenne, Wyoming Weather: 86°F, 11 mph SW wind, afternoon thunderstorms
USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Stephen Heinicke URS IPO4 0 ft bgs 5 ft bgs
Matthew Schmit URS

Chris Lacko Redox Tech

Mike Clark Redox Tech

Joe Mastromarchi Na Ali'i

Chris Hill Yellow Jacket

Diego Diaz Yellow Jacket

Roger Rubio Yellow Jacket

Jen Hussey Na Ali'i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes

MiniRAE 3000 PID

(27) 25 kg Guar Gum Bags FEW4-MW?74-104-PS1-1

TAL Metals, 6020B/7470A

ChemGrout CG-680 Mixer

(76) Barrels KMnO4

Hexavalent Chromium, 218.7

EZ LOAD 2500 Hopper

(2) Generators FEW4-MW59-125-PS1-1

TAL Metals, 6020B/7470A

21,000 gal Frac Tank

(2) Eye Wash Stations

Hexavalent Chromium, 218.7

6,900 gal IDW Tank

(2) USS Porto Potties FEW4-MW59-74-PS1-1

TAL Metals, 6020B/7470A

(2) Genie GTH-5519 Forklift

(2) URS Rental Vehicles

Hexavalent Chromium, 218.7

Soil Hopper

Yellow Jacket Drill Rig

Compressed Nitrogen Trailer

(2) Yellow Jacket Company Trucks

Compressed Nitrogen Tanks

Yellow Jacket Equipment Truck

Pressure Regulator

Yellow Jacket Water Truck

(4) Borehole Packers

Na Ali'i Company Van

(3) MW Packers

Redox Tech Trailer

(28) 2,500 Ib ZV1 Super Sacs

Rolloff Dumpster

Brief Description of Work Performed:
Met with members of Na Ali'i, Redox, and Yellow Jacket Drilling at site to go over safety meeting and plans. Injected IP09

95 to 100 ft bgs interval with 2,400 lbs ZVI, 3,855 Ibs water, and 18 pounds guar. Injected IP09 90 to 95 ft bgs interval with

1,200 Ibs ZVI, 1,928 Ibs water, and 9 Ibs guar. Injected IP09 85 to 90 ft bgs interval with 2,000 Ibs ZVI, 3,213 Ibs water, and 15 Ibs

guar. Grouted IP09 upon completion of injections. Sampled the following monitoring wells for TAL Metals and Hexavalent

Chromium at MW74-104, MW59-125, and MW59-74 for baseline parameters. Set up and drilled IP04 from 0 ft bgs to 5 ft bgs.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:

Began drilling 1P04 at a 13 degree angle.

Remarks/Visitors:

Doubled injectant for IP09 95 to 100 ft bgs interval to account for uninjected material at IP07. Additional 2/3 of a full batch of

injectant in IP09 85 to 90 ft bgs interval to account for uninjected material at 1P08.

Signature:  Matthew Schmit




PROJECT NAME: Atlas D Missile Site 4 PS Date: 8/20/2020

Location: Cheyenne, Wyoming Weather: Sunny, 82°F, 10 mph N wind, afternoon thunderstorms
USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Matthew Schmit URS None

Stephen Heinicke URS

Gilbert Lozano

Yellow Jacket

William Blair Yellow Jacket

Chris Hill Yellow Jacket

Jen Hussey Na Ali'i

Chrs Pyra Hepure

Chris Lacko Redox Tech

Mike Clark Redox Tech

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes
MiniRAE 3000 PID (25) Barrels KMnO4 FEW4-MW61-80-PS2A-2 VOCs, 8260C
ChemGrout CG-680 Mixer (2) Generators MEE, RSK 175

EZ LOAD 2500 Hopper

(2) Eye Wash Stations

Chloride/Sulfate, 9056 A

21,000 gal Frac Tank

(2) USS Porto Potties

Alkalinity, SM2320B

6,900 gal IDW Tank

(2) URS Rental Vehicles

FEW4-MW61-107-PS2A-2 VOCs, 8260C

(2) Genie GTH-5519 Forklift

Yellow Jacket Drill Rig

MEE, RSK 175

Soil Hopper

(2) Yellow Jacket Company Trucks

Chloride/Sulfate, 9056 A

Compressed Nitrogen Trailer

Yellow Jacket Equipment Truck

Alkalinity, SM2320B

Compressed Nitrogen Tanks

Yellow Jacket Water Truck

Pressure Regulator

Na Ali'i Company Van

(4) Borehole Packers

Redox Tech Trailer

(3) MW Packers

Rolloff Dumpster

(18) 25 kg Guar Gum Bags

Brief Description of Work Performed:
Injected the following intervals with 400 Ibs KMnO4 and 2420 Ibs water: 100 to 105 ft bgs and 95 to 100 ft bgs. Injected the 90 to

95 ft bgs interval with 400 Ibs KMnO4 and 1586 Ibs water. Injected the 85 to 90 ft bgs interval with 200 Ibs KMnO4 and 793 Ibs water.

Injected the 80 to 85 ft bgs interval with 1200 Ibs KMnO4 and 4006 Ibs water.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
The 4 inch drill casing in IP02 did not provide a good seal and injection slurry came up around the casing in minimal amounts during

injections. Injection at the 85 to 90 ft bgs interval was stopped early and IDW was pumped into a tote. To make up for this

loss and to further remediate the upper intervals, the injection amount was increased in the 80 to 85 ft bgs interval. This interval was

interrupted by lighting and injected over 2 phases.

Sampled MW61-80 and MW61-107 with a bailer due to ZVI particles causing impeller issues within the Grundfos pump.

Changes from Workplan:

NA

Remarks/Visitors:
NA

Signature:  Matthew Schmit




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 10/20/2020

Location: Cheyenne, Wyoming Weather:

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company 1D Nos. Drilled Fror Drilled To:
Mike Easterday URS

Isaac Knutson URS NA

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Holly Young Na Ali‘i

Todd Marguiles Na Ali‘i

Patrick G Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW53-95-16 VOCs, 8260

500-ft Water Level Meter FEW4-MW53-95-16 VOCs, 8260

(4) YSI 556 FEW4-MW73-243-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-MW73-243-MS-16 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW?73-243-MSD-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW76-87-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW76-87-FD-16 VOCs, 8260

(3) Generators FEW4-MW83-271-16 VOCs, 8260

Bladder Pump w/ packer FEW4-MW84-258-16 VOCs, 8260

Brief Description of Work Performed:

Collected 6 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME:

Atlas D Missile Site 4 PS

Location:

Cheyenne, Wyoming

Date: 8/21/2020

Weather: Sunny, 90°F, 10 mph NW wind, low humidity

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Matthew Schmit URS None

Stephen Heinicke URS

Gilbert Lozano

Yellow Jacket

William Blair Yellow Jacket

Chris Hill Yellow Jacket

Joe Mastromarchi Na Ali'i

Chrs Pyra Hepure

Chris Lacko Redox Tech

Mike Clark Redox Tech

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description Description Sample ID Nos. Analytes
MiniRAE 3000 PID (19) Barrels KMnO4 FEWA4-MW75-93-PS2A-2 VOCS, 8260 C
ChemGrout CG-680 Mixer (2) Generators MEE, RSK 175

EZ LOAD 2500 Hopper (2) Eye Wash Stations Chloride/Sulfate, 9056 A

21,000 gal Frac Tank (2) USS Porto Potties Alkalinity, SM2320B

6,900 gal IDW Tank (2) URS Rental Vehicles

(2) Genie GTH-5519 Forklift Yellow Jacket Drill Rig

Soil Hopper (2) Yellow Jacket Company Trucks

Compressed Nitrogen Trailer Yellow Jacket Equipment Truck

Compressed Nitrogen Tanks Yellow Jacket Water Truck

Pressure Regulator Na Ali'i Company Van

(4) Borehole Packers Redox Tech Trailer

(3) MW Packers Rolloff Dumpster

(18) 25 kg Guar Gum Bags

Brief Description of Work Performed:
Injected the 75 to 80 ft bgs interval with 900 Ibs KMnO4 and 3572 Ibs water. Injected the 70 to 75 ft bgs interval with 1100 Ibs

KMnO4 and 6033 Ibs water. KMnO4 IDW water was neutralized and transferred to the IDW holding tank.

MW?75-93 was purged and sampled.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
The injection amount in the 75 to 80 ft bgs and 70 to 75 ft bgs intervals was increased to as much as the intervals would accept to further

remediate these intervals.

Remarks/Visitors:
NA

Signature:  Matthew Schmit




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 10/22/2020

Location: Cheyenne, Wyoming Weather: Clear, 35°F, 15 mph N wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company 1D Nos. Drilled Fror Drilled To:

Mike Easterday URS NA

Isaac Knutson URS

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Holly Young Na Ali‘i

Todd Marguiles Na Ali‘i

Patrick G Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW61-107-16 VOCs, 8260

500-ft Water Level Meter FEW4-MW62-252-16 VOCs, 8260

(4) YSI 556 FEW4-MW72-205-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-MW75-93-16 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW83-88-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-TB14-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-VANGOETHENNO. 1-EFF-16 VOCs, 8260

(3) Generators FEW4-VANGOETHENNO. 1-INF-16 VOCs, 8260

Bladder Pump w/ packer FEW4-VANGOETHENNO. 1-INT-16 VOCs, 8260
FEW4-WELTY NO. 2-16 VOCs, 8260
FEW4-WELTY NO. 2-FD-16 VOCs, 8260
FEW4-MW74-104-PS1-3 VOCs, 8260

Brief Description of Work Performed:

Collected 10 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 10/23/2020

Location: Cheyenne, Wyoming Weather: Clear, 25°F, 15 mph S wind

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company 1D Nos. Drilled Fror Drilled To:

Mike Easterday URS NA

Isaac Knutson URS

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Holly Young Na Ali‘i

Todd Marguiles Na Ali‘i

Patrick G Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-BOYD-J-16 VOCs, 8260

500-ft Water Level Meter FEW4-BOYD-NO. 3-16 VOCs, 8260

(4) YSI 556 FEW4-BOYD-NO. 3-MS-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-BOYD-NO. 3-MSD-16 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-CANDES NO. 888-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MWH51-110-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW51-210-16 VOCs, 8260

(3) Generators FEW4-MW53-177-16 VOCs, 8260

Bladder Pump w/ packer FEW4-MWH51-110-FD-16 VOCs, 8260
FEW4-BOYD-1-16 VOCs, 8260
FEW4-TB15-16 VOCs, 8260
FEW4-MW096-292-16 VOCs, 8260
FEW4-MW59-125-PS1-3 VOCs, 8260
FEW4-MW59-74-PSI-3 VOCs, 8260

Brief Description of Work Performed:
Collected 10 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 9/23/2020

Location: Cheyenne, Wyoming Weather: Sunny 80 degrees

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO:  W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled Frorr Drilled To:
Mike Easterday URS

Isaac Knutson URS NA

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Trevor Worth Na Ali‘i

Todd Marguelies Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No.  Sample ID Nos. Analytes

(2) 300-ft Water Level Meter NA

500-ft Water Level Meter

(4) YSI 556

(8) Grundfos - Redi-Flo 2" pump

(3) Grundfos - Redi-Flo 2" Converter Box

(3) LaMotte - 2020we Turbidity Meter

QED - MP10H Bladder Pump Controller

(3) Generators

Brief Description of Work Performed:

Continued water level measurements

inspected redi-flo pumps, filled with clean DI water and decontaminated.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
Unable to record water levels at MW-84 due to drilling fluids used at MW-84B.

Water levels not recorded at MW-92 due to Colog running HPL on MW-92B adjacent to MW-92.

Will return in one week to remeasure water levels at both locations.

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Site 4 LTMP Date: 9/24/2020

Location: Cheyenne, Wyoming Weather: Sunny 85 degrees

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Mike Easterday URS

Isaac Knutson URS NA

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Trevor Worth Na Ali‘i

Todd Marguelies Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No.  Sample ID Nos. Analytes

(2) 300-ft Water Level Meter NA

500-ft Water Level Meter

(4) YSI 556

(8) Grundfos - Redi-Flo 2" pump

(3) Grundfos - Redi-Flo 2" Converter Box

(3) LaMotte - 2020we Turbidity Meter

QED - MP10H Bladder Pump Controller

(3) Generators

Brief Description of Work Performed:

Water sampling

inspected redi-flo pumps, filled with clean DI water and decontaminated.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:

Mike Easterday




PROJECT NAME: Atlas D Missile Site4 LTMP  Date: 6/26/2020

Location: Cheyenne, Wyoming Weather: Clear, 70°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Jake Kokesh URS NA

Jon Ortiz URS

Bryana Barber URS

Jen Hussey Na Ali‘i

Bill Sheldon Na Ali‘i

Joe Mastromarchi Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

(3) 300-ft Water Level Meter FEW4-MW83-88-15 VVOCs, 8260

500-ft Water Level Meter FEW4-MW83-88-MS-15 VVOCs, 8260

(4) YSI 556 FEW4-MW83-88-MSD-15 VVOCs, 8260

(7) Grundfos - Redi-Flo 2" pump FEW4-MW74-104-15 VVOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW62-252-15 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter

(3) Generators

HDPE Bailer

Brief Description of Work Performed:
Collected 3 primary samples and 1 MS/MSD

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site4 LTMP  Date: 6/27/2020

Location: Cheyenne, Wyoming Weather: Clear, 80°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:

Jake Kokesh URS NA

Jon Ortiz URS

Bryana Barber URS

Jen Hussey Na Ali‘i

Bill Sheldon Na Ali‘i

Joe Mastromarchi Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(3) 300-ft Water Level Meter FEW69-99-15 VVOCs, 8260

500-ft Water Level Meter FEW4-MW66-205-15 VVOCs, 8260

(4) YSI 556 FEW4-MW101-106-15 VVOCs, 8260

(7) Grundfos - Redi-Flo 2" pump FEW4-MW03-15 VOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW81-100-15 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW81-100-MS-15 VOCs, 8260

(3) Generators FEW4-MW81-100-MSD-15 VOCs, 8260

HDPE Bailer FEW4-MW81-207-15 VOCs, 8260
FEW4-MW80-128-15 VOCs, 8260
FEW4-MW61-80-15 VVOCs, 8260
FEW4-MW61-107-15 VVOCs, 8260
FEW4-MW19-15 VVOCs, 8260
FEW4-MW24-15 VVOCs, 8260
FEW4-MW64-122-15 VVOCs, 8260

Brief Description of Work Performed:
Collected 12 primary samples and 1 MS/MSD

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:

NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site 4 LTMP  Date: 5/27/2020

Location: Cheyenne, Wyoming Weather: Sunny with brief rain spurts, 77°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192
PERSONNEL: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:
Matthew Schmit URS NA

Justin Henry URS

Joe Mastromarchi Na Ali‘i

Holly Young Na Ali‘i

Jen Hussey Na Ali‘i

Trevor Worth Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:
Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MWH59-74-15 VOCs, 8260

500-ft Water Level Meter FEW4-MW46-389-15 VVOCs, 8260

(4) YSI 556 FEW4-MW?25-15 VOCs, 8260

(5) Grundfos - Redi-Flo 2" pump FEW4-MW?27-15 VVOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW26-15 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter

QED - MP10H Bladder Pump Controller

(3) Generators

HDPE Bailer

Brief Description of Work Performed:
Collected 5 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
Well pump would not work at Saber #4 stock well for Joe and Trevor, went to Airgas to try to fix but it was closed due to shortened

Covid hours.

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Matthew Schmit




PROJECT NAME: Atlas D Missile Site4 LTMP  Date: 6/28/2020

Location: Cheyenne, Wyoming Weather: Mostly Sunny, 85°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:

Jake Kokesh URS NA

Jon Ortiz URS

Bryana Barber URS

Jen Hussey Na Ali‘i

Bill Sheldon Na Ali‘i

Joe Mastromarchi Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(3) 300-ft Water Level Meter FEW4-MW59-125-15 VVOCs, 8260

500-ft Water Level Meter FEW4-MW28-15 VVOCs, 8260

(4) YSI 556 FEW4-MW83-129-15 VVOCs, 8260

(7) Grundfos - Redi-Flo 2" pump FEW4-MW85-92-15 VVOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW66-158-15 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW101-138-15 VOCs, 8260

(3) Generators FEW4-MW04-15 VOCs, 8260

HDPE Bailer FEW4-MW60-90-15 VOCs, 8260
FEW4-MW82-83-15 VOCs, 8260
FEW4-MW60-146-15 VVOCs, 8260

Brief Description of Work Performed:
Collected final 10 groundwater samples

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:

NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Jake Kokesh




PROJECT NAME: Atlas D Missile Site 4 LTMI Date: 9/28/2020

Location: Cheyenne, Wyoming Weather: clear, windy 55 degrees

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO:  W912DY-16-D-0026/W9128F19F0192

PERSONNEL.: FIELD INSTALLATIONS:

Name Company 1D Nos. Drilled From Drilled To:

Mike Easterday URS

Isaac Knutson URS NA

Justin Humenik URS

Jennifer Hussey Na Ali‘i

Trevor Worth Na Ali‘i

Todd Marguelies Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW55-250-16 VOCs, 8260

500-ft Water Level Meter FEW4-MW59-125-16 VVOCs, 8260

(4) YSI 556 FEW4-MW95-165-16 VOCs, 8260

(8) Grundfos - Redi-Flo 2" pump FEW4-MW95-200-16 VVOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW95-288-16 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW95-288-FD-16 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW096-194-16 VOCs, 8260

(3) Generators FEW4-MW96-260-16 VOCs, 8260
FEW4-MW96-260-FD-16 VOCs, 8260

FEW4-MW96-260-MS/MSD-16 VOCs, 8260

Brief Description of Work Performed:

Collected 7 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
NA

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature: Mike Easterday




PROJECT NAME: Atlas D Missile Sitt 4 LTMP ~ Date: 5/30/2020

Location: Cheyenne, Wyoming Weather: Sunny, 79°F

USACE PM: Jeff Gill URS PM: Robert Mallisee

URS Project No.: 60613342 Contract/DO: W912DY-16-D-0026/W9128F19F0192

PERSONNEL: FIELD INSTALLATIONS:

Name Company ID Nos. Drilled From: Drilled To:

Matthew Schmit URS NA

Justin Henry URS

Joe Mastromarchi Na Ali‘i

Holly Young Na Ali‘i

Jen Hussey Na Ali‘i

Trevor Worth Na Ali‘i

EQUIPMENT: ENVIRONMENTAL SAMPLES COLLECTED:

Description License No. Sample ID Nos. Analytes

(2) 300-ft Water Level Meter FEW4-MW59-183-15 VOCs, 8260

500-ft Water Level Meter FEW4-MW59-183-MS-15 VVOCs, 8260

(4) YSI 556 FEW4-MW59-183-MSD-15 VOCs, 8260

(6) Grundfos - Redi-Flo 2" pump FEW4-MW?75-93-15 VVOCs, 8260

(3) Grundfos - Redi-Flo 2" Converter Box FEW4-MW?75-308-15 VOCs, 8260

(3) LaMotte - 2020we Turbidity Meter FEW4-MW44R-242-15 VOCs, 8260

QED - MP10H Bladder Pump Controller FEW4-MW44R-308-15 VOCs, 8260

(3) Generators FEW4-MW44R-207-15 VVOCs, 8260

HDPE Bailer FEW4-MW97-266-15 VOCs, 8260
FEW4-MW50-318-15 VVOCs, 8260

Brief Description of Work Performed:
Collected 8 groundwater samples.

Health and Safety Levels/Activities:
Level D, Daily Safety Tailgate Meeting

Problems Encountered and Corrective Action taken:
Controller maxed out at 400 Hz at MW74-359 and stopped pumping water. Shut pump off and let well recharge.

Pump heated up to between 14 and 15 °C at MW45R-deep and MW44R-331. Shut off pump to cool off and allow water to recharge.

Changes from Workplan:
NA

Remarks/Visitors:
NA

Signature:  Matthew Schmit
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