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Sheen Thomas Kottkamp 18August1'6--.... :.\~~ 
Environmental Program Manager/Scientist 
27 SOCES/CEIER 
402 S. Chindit Blvd. 
Cannon AFB NM 88103-5003 

Mr. Gabriel Acevedo 
Environmental Scientist & Specialist-Operational 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg. 1 
Santa Fe NM 87501 

Dear Mr. Acevedo 

Cannon Air Force Base is pleased to provide the "Responses to NMED Comments, 
Technical Memorandum - Proposed Well Rehabilitation Activities 16 August 16" and supportive 
documentation as requested by NMED in the 19 July 2016 e-mail correspondence. 

Cannon AFB appreciates the valued working relationship established with you and your 
department. If you have further comments or questions pertaining to the referenced 
documentation, please contact Sheen T. Kottkamp, sheen.kottkamp.ctr@us.af.mil (575) 904-
6743 or Brian Renaghan, brian.renaghan@us.af.mil, (210) 395-0710. 

Sincerely 

Sheen Thomas Kottkamp 

Attachments: 
Responses to NMED Comments, Technical Memorandum-Proposed Well Rehabilitation 
Activities 16 August 16 

AIR COMMANDOS 



RESPONSES TO NMED COMMENTS 
TECHNICAL MEMORANDUM - PROPOSED WELL REHABILITATION ACTIVITIES 

DATED 07 JULY 2016 
CANNON AFB, NEW MEXICO 

Comments by Gabriel Acevedo, dated 19 July 2016. 

Comment 1. In the Table 1 well completion information it looks like the screen was adjusted upwards 
to compensate for the sump. However, I did notice a possible discrepancy in sump information given 
for MW-F and MW-H. An example of this is MW-F where the boring log notes a T.D. at 375'. The 
well screen interval is 355' to 370'. Filter sand is noted from 350 to 375'. The well completion log 
(Figure 2) I have does not note a sump. Could the extra 5 feet be a result of over drilling the boring? 
Also, there is only 15 foot of screen in the well completion log (Figure 4) for MW-H. Can you double 
check this information for MW-F, MW-H, MW-Na, MW-Oa, and MW-Pa? 

Response: Remarks in the right hand column of the drilling logs for MW-F and MW-H 
indicate that a 5 foot sediment trap was located beneath the screen. Therefore, a 5 foot 
sump was included on the bottom of the well in the well construction information. 
Monitoring well identification reports for MW-Na, MW-Oa, and MW-Pa indicate a five 
foot difference between the bottom of the screened interval and the bottom of the well 
casing. Therefore, a 5 foot sump was included on the bottom of the well in the well 
construction information. The monitoring well identification reports for MW-Na, MW-Oa, 
and MW-Pa are attached for your review. 

Comment 2. Can you recheck the screen interval information where it appears to have been adjusted 
upwards to compensate for the sump for all wells where this new information has been incorporated? 
As I see it at this time the sump would only result in a loss of screen at the bottom of the well where 
screen was previously noted or the extension of the sump in the direction of the well T.D., not an 
adjustment of the top of screen upwards. Can you clarify this? 

Response: The total depth of the boring was considered separately from the total depth 
of the well. The total depth of the boring was recorded from information provided in 
boring logs and monitoring well identification reports. As the casing of the wells at 
Cannon AFB extend above the ground surface (i.e. "stick-up wells") the total depth of the 
casing has been impacted by the repair activities completed over time to the surface 
portions of the well. The total depth of the well had varied in multiple historical reports 
presented to URS. Based on this inconsistency the wells were resurveyed in 2014. The 
survey included re-measuring the total depth of the wells and the elevation of the top of 
casing and ground surface. All measurements reported after July 2014 were based upon 
the 2014 re-survey data. 

Based on the repair activities, the elevation of the well components could not be determined 
from the historical data. Therefore, total depth of the well was calculated by subtracting 
the total depth of the well (as measured in 2014) from the top of casing elevation. The 
length of the screen/sumps was not measured in 2014. These measurements were 
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calculated by reviewing the historical data available. These measurements were 
recalculated for the tech memo utilizing boring logs and monitoring well identification 
reports. While the ground surface and top of casing elevations listed in the reports were 
deemed to be incorrect, the elevations were utilized to determine the total length of the 
screens and sumps. The reasoning is that the elevation measurements would have been 
utilized as the starting point for calculating the elevation of the components through 
subtraction based on the length of each section of the well. Therefore, while the elevations 
are no longer correct, they would be accurate for use in the calculation of the length of the 
screen and sumps. The bottom of the sump (if present) was then identified as the bottom of 
the well as measured in 2014. The depths of the well sump and screen were then utilized to 
determine the well construction details presented in the table. 

For example, the total depth of well casing at MW-S was listed as 3898.83. The depth of 
the bottom of the screen was listed as 3939.81. The top of the screen was listed as 3979.83. 
These numbers were utilized to calculate the length of the screen (3979.83-3939.81=40.02). 
As screens generally come in increments of 5 to 10 feet, the total length of the screen was 
listed as 40 feet. The length of the sump was calculated by subtracting the bottom of the 
screen from the bottom of the well casing 3939.81-3898.83= 40.98. As casing sections 
generally come in increments of 5 to 10 feet, the total length of the screen was listed as 40 
feet. The bottom of the sump was the assumed to be equal with the bottom of MW-S as 
measured in 2014 (366.8 feet bgs). Therefore the bottom off the screen was identified as 
being 40 feet above the bottom of the well sump at 326.8 feet bgs. The top of the screen was 
identified as being 40 feet above the bottom of the screen at 286.8 feet bgs. 

Following NMED approval of the information provided in the technical memorandum, new 
well tags will be attached to the exterior riser covers of the wells to reflect the updated 
construction information. 

Comment 3. Can you provide the well completion record information for monitoring wells MW-Na, 
Oa, and Pa? These records were not provided in the November 2015 Biennial Groundwater Monitoring 
Report (Appendix F). 

Response: Boring logs were not identified for these wells. Boring logs for these wells 
should have been provided directly to NMED by the USGS at the time the wells were 
installed. These records are not contained in available Cannon AFB records. The 
monitoring well identification reports for these wells are attached for your review. 

Comment 4. I am also seeing a 15 foot discrepancy between the top of the screen for MW-V, W, and 
X between Table 1 and 2. I concur with the 5 foot sump on these wells. Also, the well record and 
November 2015 Groundwater Monitoring Report sample records for MW-V and MW-W indicate a well 
screen length of 60 feet. Can you double check the Table 1 information provided or clarify this for me? 

Response: The total lengths of the screens for MW-V and MW-W have been updated to 
reflect 60 feet of screened interval. The data in the tables has been revised to incorporate 
changes identified in these RTCs and eliminate any and all discrepancies between the two 
tables. 
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Comment 5. It looks like there are discrepancies between the monitor well records and Table I well 
completion information for some of the wells. A good example of this is MW-A. The top of the screen 
in the well construction log is documented as 328' and the bottom is noted as 343'. Is this a result of the 
new top of casing and/or survey information or any other new information collected? 

Response: The well construction elevations were updated based on revised data. Please 
see the response to Comment 2 for an explanation of how the information presented in 
Table 1 was calculated. 

Comment 6. Do you have any information in regards to surrounding irrigation water wells, any new 
calculations for average drop in water table over time, and area irrigation well pumping conditions that 
may affect any new monitoring wells at SWMU 113? Also, do you have general information on where 
the top of the Dockum begins in the area? 

Response: Historical information regarding irrigation wells and wells at Cannon AFB 
can be reviewed in the following United States Geological Survey (USGS) publication: 

Ground-Water Hydrology and Water Quality of the Southern High Plains Aquifer, 
Cannon Air Force Base, Curry County, New Mexico, 1994-2005. Scientific Investigations 
Report 2006-5280, US Department of the Interior, United States Geological Survey, in 
cooperation with the United States Air Force, Cannon Air Force Base. 

Additional information regarding groundwater decline at Cannon AFB is provided by the 
link (https://pubs.er.usgs.gov/publication/sim3352) to the following document Potentiometric 
surfaces, summer 2013 and winter 2015, and select hydrographsfor the Southern High Plains 
aquifer, Cannon Air Force Base, Curry County, New Mexico. 

We have no other information concerning irrigation wells beyond this USGS report. 
Information provided by USGS representatives indicated the purpose of MW-S, MW-T, 
and MW-U was to determine the extent of the Ogallala aquifer. The boring logs from these 
wells were not available for review. While data is not available, the Dockum Group (which 
consists of the Chinle, Redonda, and Santa Rosa Sandstone Formations) is anticipated to 
underlay the Ogallala near the depth of these borings (approximately 365 feet bgs). 

Comment 7. Beyond the well record, was there any other investigation of the 40 foot sumps on MW­
S, T, and U? 

Response: An interview was completed via telephone with USGS employee Frederick 
Gebhardt, who oversaw several well installations for the USGS at Cannon AFB. The wells 
were installed with the sumps with the intention of perforating the sumps at a later date 
when the water levels had dropped below the bottom of the screen. The wells were never 
perforated and contractors contacted regarding this process have indicated it is not 
practical to accomplish without affecting the integrity of the well if it is possible at all. 
Therefore, it does not appear to be a viable option for these wells. 

Comment 8. Can you take a look at the available well information and see ifthe pumps are set within 
the screened intervals? It is looking like some of the pumps are not set within the screened interval or 
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are set just barely below the screen. I am seeing this for monitoring wells MW-B, C, D, E, F, G. There 
is no data for MW-Na. Having the pumps set within the screen interval is key to low flow sampling 
properly. I understand the priority is to get the well situation at SWMU 113 resolved. However, If this 
is the case it will need to be considered for the wells that are scheduled for sampling in the future. Is 
there any recent data for this if you have already addressed this? 

Response: Based on the data previously provided in historical groundwater monitoring 
reports, MW-S, MW-T, and MW-U were not sampled from within the screened interval 
due to the confusion regarding the depth of the screen. The approved groundwater 
sampling addendum indicates that the pumps will be set within the screened interval of the 
respective wells during the purging and collection of the groundwater samples. This 
protocol was followed for the 2016 sampling event as indicated in the attached sample 
collection field sheets. All future sampling events will utilize the well construction 
information provided in this document to ensure the groundwater samples are collected 
from within the screened intervals of the wells. 
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.............. Prap1sed Well Rehabilitati1n Activities 

To: Mr. Brian Renaghan, Contracting Officer's Representative, AFCEC/CZRX 
Mr. Sheen Kottkamp, Environmental Program Manager/Scientist, AGEISS 
Inc. 

From: FPM Remediations Inc. 
URS Group, Inc. 

Date: 16 August 2016 

Subject: Well Construction Details for Wells MW-S, MW-T, and MW-U at Cannon 
AFB, New Mexico 
New Mexico - Arizona Group Performance Based Remediation (PBR) 
Cannon AFB, New Mexico 
Contract No. FA8903-13-C-0008 
Site: LF005 
SubCLIN(s) 0007AB 

URS attempted to sample eleven monitoring wells at Cannon AFB using low-flow purging and 
sampling methods as part of a biennial groundwater sampling effort. Three wells (MW-S, 
MW-T, and MW-U) could not be sampled due to excessive drawdown and the inability to 
achieve stable water levels. Based on discussions between AFCEC and FPM/URS, the decision 
was made to complete well rehabilitation using scrub and bail methods to see if well 
performance could be restored such that these three wells could be sampled. 

During development of a scope of work to provide to drilling subcontractors for well 
rehabilitation services, FPM/URS obtained monitoring well reports that indicated monitoring 
wells MW-S, MW-T, and MW-U were installed with 40-foot long sumps beneath the screens. 
FPM/URS were also able to determine the wells were installed by the by the United States 
Geological Survey (USGS). 

The USGS monitoring well reports were signed by a USGS employee (Mr. Frederick Gebhardt). 
FPM/URS contacted Mr. Gebhardt and confirmed these three wells were constructed with 40-
foot long sumps. Previous groundwater monitoring reports provided to FPM/URS indicated 
these wells were installed with the screens at the bottom of wells. 

Mr. Gebhardt stated the wells were constructed in this manner due to declining groundwater 
levels (two to three feet per year) and the New Mexico Environment Department not wanting 
excessively long well screens. The USGS received permission to construct the wells with the 
sumps with the intent that the sumps would be perforated after the water levels declined below 
the bottom of the screened intervals. 

This technical memorandum presents a brief summary of the well designs and impacts on 
previous groundwater sampling efforts at wells MW-S, MW-T, and MW-U. The locations of all 
the monitoring wells are shown on Figure 1. 
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TElllllll•mllMll• Pra1osed Well Rehallilitation Activities 

1.0WELL CONSTRUCTION DETAILS 

As stated above, wells MW-S, MW-T and MW-U were constructed with 40-foot sumps below 
the screens. This indicates these wells were installed as water table monitoring wells. The 
request by NMED to install water table wells would be fulfilled by replacing these wells. 

Due to conflicting information in previous reports, PPM/URS searched all available historical 
records on well construction details. Several USGS groundwater monitoring reports have 
apparently been recently uploaded to the AFCEC online administrative record (AR). No USGS 
reports were found for Cannon AFB on the AR in a search completed in the fall of 2015 or 
during earlier searches. 

Historical boring logs and well construction diagrams were compiled when located. We were 
unable to locate a complete set of borings or well construction diagrams for all wells. Copies of 
the well construction details and boring logs we could locate are included in Attachment 1. 

Table 1 summarizes well construction details for all groundwater monitoring wells installed at 
Cannon AFB. As can be seen in Table 1, several wells have sumps of varying lengths. The 
sumps at wells MW-S, MW-T and MW-U are the only ones that appear to have impacted 
groundwater sampling efforts. 

2.0 PREVIOUS WATER LEVEL MEASUREMENTS AND ANL YTICAL RESULTS 

A review of water levels measured in 2014 (PPM/URS 2016) show water levels from MW-S, 
MW-T, and MW-U were similar to water levels in adjacent wells MW-C, MW-D and MW-B. 
This indicates the groundwater level dropped beneath the screened intervals after 2014. The 
May 2016 water level in well MW-U is similar to the water level in well MW-B. However, 
when MW-U was purged in May 2016, it drew down to 350 feet below top of casing and did not 
recover. This indicates the water level in 2014 was very close to the bottom of the screen in 
2014 but went dry sometime after that sampling event. The exact depth of the screened interval 
is not clear from previous records due well maintenance activities and other discrepancies noted 
between historical reports. Water levels from 2014 through April 2016 are shown on Table 2. 
Sample depths for the low flow groundwater samples collected in 2016 are included in the 
sample collection field sheets in Attachment 2. 

Based on the previous groundwater monitoring reports, groundwater samples for wells MW-S, 
MW-T, and MW-U were likely collected from within the sumps from the 2012 and 2014 
sampling events. The samples would have been collected from stagnant water in the sump a nds 
the analytical results may not have been reflective of formation conditions at the time of 
sampling. This is based on reports going back to 2008 that indicate the well screen at MW-T had 
a 40-foot long screen but contains no mention of a sump. 

Water level measurements from the 2012 groundwater sampling event (Bhate and Trinity 2012) 
indicate the water levels in MW-S, MW-T, and MW-U were within a foot of the bottom of the 
screens in these wells. Water level measurements for the 2014 groundwater sampling event 
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TElllllll •mllMll• Proposed Well Rehallilitati1n Activities 

(FPM/URS 2014) indicate water levels were several feet below the bottom of the screens at the 
time water levels were measured. However, the pump for both events were likely set near the 
middle of the sump since the 40-foot screen was presumed to be at the bottom of the well. It 
should be noted that Bhate and Trinity (2012) was not the first reference to misstate the 
construction of the three wells. 

The water levels measured for the 2014 and 2016 sampling efforts were below the bottom of the 
screened intervals in wells MW-S, MW-T, and MW-U. A review of the 2014 event indicates the 
water level did stabilize during purging, indicating water was flowing into the sump. This would 
likely only be possible ifthere was a leaking joint or fracture in the sump, or if the reported depth 
of the bottom of the screened interval is not correct. 

In addition to the well construction details provided in the USGS monitoring well identification 
reports, chemical analytical data indicates TCE was detected in wells MW-C and MW-D, located 
adjacent to LF005 nearly every year from 1999 to 2006, though never above an MCL. Well 
MW-Dis located upgradient ofLF005 and MW-C is located south ofLF005. Analytical results 
for TCE for wells MW-C, MW-S, MW-T, and MW-U were reported as nondetect for 2012 and 
2014 sampling efforts. Previous semiannual sampling prior to 2014 did not always include wells 
from LF005. 

3.0 WELL PERFORATION 

FPM/URS does not believe perforating the PVC casing is a viable option to salvage the wells. 
We consulted with several geologists in different offices within FPM and URS, along with a few 
drilling companies and have not found anyone who has successfully completed such an operation 
or who feels the technique will result in a viable well. 

We could not find any advertised tools for perforating PVC pipe in an installed well smaller than 
six inches in diameter. Pipe can be perforated to crack the well for well abandonment purposes 
but not to create a screen from solid pipe. Additionally, any proposed method would likely result 
in too big of a slot size for the formation materials typically encountered at Cannon AFB. 

4.0 RECOMMENDATIONS 

Wells MW-S, MW-T, and MW-U are recommended for abandonment because the water table is 
below the screened intervals based on our understanding of how the wells were constructed and 
their inability to produce water. Historical records indicate these three wells were installed as 
compliance monitoring wells for LF005. In effect, they were water table monitoring wells. 
However, recent contractors, including FPM/URS, were unaware of the unusual well design and 
were not sampling within the screened portion of these wells. Previous groundwater monitoring 
results listed in the USGS reports show TCE has been detected in wells at LF005. The need for 
replacement wells will require input from NMED. 
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TABLE 1 

MONITORING WELL 
CONSTRUCTION DETAILS 

~-------------~---- _______ CA~NON Af"IJ, N~W ___ M __ E_Xl ___ C~O---------~--~------------

Well Identification 

MW-A 

Date 
Installed 

1/7/1985 

TOC 
Elevation 
(feet amsl) 
(NAVD88) 

4268.72 I 

Concrete Pad 
Elevation 
(feet amsl) 
(NAVD88) 

4267.01 I 

Top of 
Screen 

(feet bgs) 

325. 13 

Top of 
Screen 

(feet BTOC) 

326.84 

Bottom of 
Screen 

(feet bgs) 

340.13 

Bottom of 
Screen 

(feetBTOC) 

341.84 

Screen 
Length 
(feet) 

15.00 

Sump 
length 
(feet) 

Bottom Bottom 
of Well of Well 

(feet bgs), (feet BTOC) 

I 

340.13 I 341.84 

Boring 
Depth j 

(feet bgs) I 

365.00 
-------t-----+--------j--------t--- --------j--------j-------j-------r------

MW-B 11/30/1984 4266.80 I 4265.19 I 347.90 349.50 362.90 364.50 1500 I 36290 364.50 362.90 

MW-C 111111985 4268.90 I 4267.00 I 346.60 348.50 361.60 363.50 15.00 361 60 363.50 362.00 
--1 

-------MW-D 12116/1984 4266.90 I 4265.20 I 340.00 341 70 355 00 356.70 15.00 355 00 356.70 356.75 

~---===M-_w-_--E-----t---11-1~-71~85 ===4_2_8~4-__ 9-~-~--t-----~-~-8--2--_9_2_-1_-_ r---3-3_4 ___ 09 _ _ _ 3~6~4-- _3_4_9_.o_9---t--3_5_1 ___ 1_4 ___ 15.oo -~-,~~ ;=---t~5~ 14 373.00 

MW-F 11/19/1985 4280.84 I 4278.09 I 349.55 352.30 364.55 367.30 15.00 i 369 55 372.30 375,00 
C----------+--------j-----+------+-----+-------+-----j---------------t----------- -----MW-G 11110/1985 4281.55 I 4279.65 I 350.90 352.80 

MW-H 11118/1985 4281.18 I 4279,18 I 324.80 326.80 

365.90 367,80 15.00 

344 80 346.80 20.00 

365.90 367.80 

349.80 351.80 

372.00 i 
i 

375.00 ! 

------+-----------------

4262.36 2 

4262.70 2 

273 00 

261.00 

293.00 

281.00 

-~MM\Vww~-LL-K46 ~==6/=2=/1·~9=92==:===4=2=6=4=. 7=2=2=:===4=2=62=_=67~-,--+--2-6_1 _l--5--+-~------------ --;-;;-1~ 

MW-I 8/12/1988 

1

, 20 00 10 303 00 305.00 

_--_2_0 __ 0_0_-+---+-3-0_5 __ 0_0 __ ---j _____ 305_00 MW-J i 8/16/1988 

i 20.00 

4264.72 2 4262.67 2 261.15 281.15 20.00 
' r---------~------+-------+------+------+------+------+--------------

MW-M 2/5/1992 4264.29 2 4262.57 ' 262.48 282.48 20.00 
~-------'-------+-------+------+------+------+-----+--------------

MW-N ! 12/13/1994 4269.70 2 4267 59 2 268.00 298.00 30 00 

---t--~-0---:-10/30/1994 4273. 10 2 4271.00 2 273.90 303.90 30 00 
' ------------------+-----+-----+---- --

266.59 296_59 30.00 

285.15 290.15 

285.15 290.15 

287.48 287~ 
303 00 J __ _::__ 303.00 

304.30 ___ __:: ___ t-304.30 ~ 

. ~~,~~~- ~~l~ ~: 
------------ ----------

MW-R 

296 59 -- 297 59 ~ 

::~:: :::-:-:---+-:-:-~_=:=:==:==-3_3_:-:=9-8_:_-_-,_·----~-~-_:_: __ ~L 1-__ :-1 ::: ~::: 
296.54 297 20 356.54 357.20 60.00 5 -- 362 20 370 97 ' 

-------+---------- I----- --- - ----

------r-------------+----t-------

MW-Ra 7/7/2001 4265.19 2 4262.19 2 280.56 309.81 29 25 310.50 313 00 

-----~-S -- 12/6/1998 M~~Rb I' - 10/4/2012 

4277 73 I 4275.41 I 30139 303 __ 11 ___ +_3_3_1._39-+--33_3 __ 1_1_-+-_30 __ 0 __ 0 __ +-________ ,' 331 39 333.71 350.00 

4265.75 I 4263.81 I 284.87 286.80 324.87 326.80 40 00 40 364.87 366.80 365 oo I 
-----+------+-------+----- - ------ ------+--------+------

:::~:1 MW-T 12/10/1998 4265.72 I 4263 90 I 284.57 286.40 324.57 326.40 40.00 
-----+------+-------j------j---------

MW-U 12/13/1998 4267.30 I 4265.43 I 284.14 286.00 324.14 326.00 40.00 
--+ ------ -------+- ---------j-----+--------j-------t---t ___ _ 

' MW-V 8/8/2001 4329.90 I 4328.27 I 305. 11 306.74 365.11 366_74 60 00 
- ----------·--- -·-------j-------+-----+-------+------t------j---

MW-W 6/1/2002 4302.22 I 4300 15 I 300.94 303.00 360.94 363.00 60.00 

1 I 

--- --------- --------r----- ----j-----+------j---

MW-X 2/26/2004 4269_23 I 4268.02 I 29164 

Notes: 
1 =Elevation surveyed in September 2014 by FPM/AECOM 

2 = Elevation obtamed from historical boring logs obtained from Cannon AFB administrative record~ 

-- = No mformahon was 1dent1fied m the records available 

AFB= Air Force Base 

amsl = above mean sea le\el 

bgs = below ground swface 

BTOC = below top of casing 

NA= Not Applicable 

NAVO 88 '~North American Vertical Datum 1988 

roe = top of casing 

292.85 

Q \21446539'Tech Memos\Woll Con•tniolmn Dela1L• Ver 2\Morutormg Well Con•ln.ICUon Deta1L•_2016 _ Ver2 xlsxMonll<>nng Well ConstniC11onDeta11'_2016_ Ver2 xlsx 

33164 332.85 40.00 

40 364.57 366.40 

40 -f-36_4 ___ 1_4--+--36_6_.o_o_-+--------,
11 

-- ~-~-11 371.74 370.00 

5 I 365.94 368.00 381.50 I 

3400;1 336.64 337.85 
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TOC Elevation 
Well Site 

Identification Association 
(feet amsl) 

(NAVD88)2 

MW-A LF005 4268.72 

MW-B LF005 4266.80 

MW-C LF005 4268.90 

MW-D LF005 4266.90 

MW-E SIIOl 4284.96 

MW-F SIIOl 4280.84 

MW-G SllOl 4281.55 

MW-H SIIOl 4281.18 
-- -

MW-Na LF004 4270.51 

MW-Oa LF003 4273.96 

MW-Pa LF025 4274.73 

MW-Rb LF025 4277.73 
- --~ 

MW-S LF005 4265.75 

MW-T LF005 4265.72 

MW-U LF005 4267.30 

MW-V Background 4329.90 

MW-W Background 4302.22 

MW-X Background 4269.23 

Notes: 
1 ~Measured by URS 

2 =Elevation surveyed in September 2014. 

Concrete Pad 
Elevation 

(feet amsl) 

(NAVD88)2 

4267.01 

4265.19 

4267.00 

4265.20 

4282.92 

4278.09 

4279.65 

4279.18 
--- -

4269.42 

4273.29 

4274.07 

4275.41 

4263.81 

4263.90 

4265.43 

4328.27 

4300.15 

4268.02 

TABLE2 
MONITORING WELL 

CONSTRUCTION DETAILS 
CANNON AFB. NEW MEXICO 

Depth to Top I Depth to Bottom I June 2014 I 
I 

of Screen of Screen I Well Depth1 

(feetBTOC) (feetBTOC) (feetBTOC) 

326.84 341.84 341.84 

349.50 364.50 364.50 : 

348.50 363.50 363.50 ! 

341.70 356.70 356.70 
! 

336.14 351.14 351.14 

352.30 367.30 372.30 

352.80 367.80 367.80 I 

326.80 346.80 351.80 
i 

,_ -- -------

291.90 351.90 356.90 ! 

301.87 361.87 366.87 ! 

297.20 357.20 362.20 i 

303.71 333.71 333.71 
-- -- -------

286.80 326.80 366.80 

286.40 326.40 366.40 ! 

286.00 326.00 366.00 i 

306.74 366.74 371.74 ! 

303.00 363.00 368.00 

292.85 332.85 337.85 

3 =Dedicated pump could not be removed and water level indicator could not be lowered past a depth of 268 feet BTOC. 

4 =Did not have key to access at time of June 2014 maintenance activities 

AFB =Air Force Base 

ams! =above mean sea level 

BTOC ~ below top of casing 

NA ~Not Applicable 

NA VD 88 ~ North American Vertical Datum 1988 

TOC ~ top of casing 

June 2014 July 2014 May2015 April 2016 

Depth to Water1 Depth to Water1 Depth to Water1 Depth to Water' 
(feetBTOC) (feetBTOC) (feetBTOC) (feet BTOC) 

318.42 318.77 318.60 317.22 

330.35 330.49 331.01 330.36 

333.42 333.87 334.23 334.12 

327.53 327.71 328.15 327.49 

319.50 319.65 320.65 321.08 

317.32 317.80 318.67 319.11 

321.56 321.16 321.73 321.93 

320.95 321.44 321.95 322.12 
------- ------

NM 3 312.35 312.12 312.55 

324.66 325.12 324.36 325.19 

315.31 315.60 316.15 316.24 

NM 4 315.14 315.90 316.22 
- - --- - - -

332.60 332.98 337.49 337.00 

334.70 335.60 342.23 342.24 

330.73 330.95 333.90 331.29 

349.31 349.79 350.51 350.60 

334.74 335.50 336.79 337.22 

286.60 287.04 287.13 286.5 
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Monitoring Well Location Included in 
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Monitoring Well Location 

L..:.."'J Base Boundary 
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General Groundwater Flow Direction 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANf A FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 
~~~~~~~~-~~~~-~~-~~~ 

COUNTY ~~---
WELL NUMBER Oa ------------
WELL LOCATION (LONGITUDE) 103° 17' 50.6" 

WELL LOCATION (LATITUDE) 34° 23' 0.33" 

AQUIFERNAME _O~ga1..__la_la _________________ _ 

AQUIFER CONFINED UNCONFINED ----- x 
WELL INSTALLATION DA TE 02126/2004-02/29/2004 --------------
DRILLING METIIOD HYDRT (mud rotary) 

---~--~------~ 

INNER CASING DIAMETER 4 inches 
-------------~ 

BOREHOLE DIAMETER 8 inches ----'-"''""'-'------------· 
CASING MATERIAL _P_V_C__,(._sc_hedu_l_e_80 ...... ) _______ _ 

METHOD OF DEVELOPMENT BAILD 
--------------~ 

ELEV BOTTOM OF BOREHOLE 3,900.11 feet above MSL 

ELEV BOTTOM OF WELL CASING 3,905.11 feet above MSL 

ELEV BOTTOM OF SCREENED INT 3,910.11 feet above MSL 

ELEV OF TOP OF SCREENED INT 3,970.11 feet above MSL 

MEASURING POINT CORRECTION 0.96 feet 
-~-~~--------~ 

SURVEYED ELEV OF CASING TOP 4,271.07 feet above MSL 

November 2007 32 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MAIBRIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUIIB 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 
··--·--··----·· 

EPA l.D. NUMBER NM 7572124454 

COUNTY Curry 

WELL NUMBER Pa 

WELL LOCATION (LONGITUDE) 103° 18' 827" 

WELL LOCATION (LATITUDE) 34° 23' 10.5" 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED 

WELL INSTALLATION DA1E 02/18/2004-02/21/2004 

DRILLING METHOD HYDRT (mud rotary) 

INNER CASING DIAMETER 4 inches 

BOREHOLE DIAMETER 8 inches 

CASING MATERIAL _PVC (schedule 80) 

METHOD OF DEVELOPMENT BAILD 

ELEV BOITOM OF BOREHOLE 3,900.85 feet above MSL 

ELEV BOTTOM OF WELL CASING 3,910.85 feet above MSL 

ELEV BOTTOM OF SCREENED INT 3,915.85 feet above MSL 

ELEV OF TOP OF SCREENED INT 3,975.85 feet above MSL 

MEASURJNG POINT CORRECTION 0.97feet 

SURVEYED ELEV OF CAS1NG TOP 4,271.82 feet .above MSL 

November 2007 33 

x 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER ....:NM=c...:..7..:....57:.-=2=12::....4c...:..45:....4'----------------
COUNTY _C.::.=::;&__ _________________ _ 

WELL NUMBER Na .....;;....;.;::_ __________________ _ 
WELL LOCATION (LONGI1UDE) 

WELL LOCATION (LATITUDE) 

103° 17' 46.6" 

34° 23' 18.ll" 

AQUIFERNAME _O~gaoz=llal~a------------~--~ 
AQUIFER CONFINED UNCONFINED ----
WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV BOTTOM OF BOREHOLE 

12116/2004 

HYDRT (mud rotary) 

4 inches 

8 inches 

PVC (schedule 80) 

BAILD 

3,886 feet above MSL 

x 

ELEV BOTTOM OF WELL CASING .....:3:...<.:,9:.....:0....::..8..::..:fee:...:.t.:...:a=b..:....ov;..:.e....::..M=S=L'---------­

ELEV BOTTOM OF SCREENED INT 3,913 feet above MSL 

ELEV OF TOP OF SCREENED INT 3972.88 feet above MSL 

MEASURING POINT CORRECTION ....::2=.4..:...:0-=fe=e;..::...t ----------­

SURVEYED ELEV OF CASING TOP 4,268.40 feet above MSL 

November 2007 31 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO 87502 

Cannon Air Force Base 

NM 7572124454 

s -- Landfill-5 

WELL LOCATION (LONGITUDE) 103 ° 18, 10.58 ,, 

WELL LOCATION (LATITUDE) 34 ° 21, 57.02 .. 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED 

WELL INSTALLATION DATE 12 -02 to 06 -1998 

DRil..LING METHOD HYDRT (mud rotary) 

INNER CASING DIAMETER 4 inches 

BOREHOLE DIAMETER 12 inches 

CASING MATERIAL PVC (Schedule-SO) 

METHOD OF DEVELOPMENT BAil.D 

ELEV BOTTOM OF BOREHOLE 3898.83 feet above MSL 

ELEV BOTTOM OF WELL CASING 3898.83 feet above MSL 

ELEV BOTTOM OF SCREENED INT 3939.81 feet above MSL 

ELEV OF TOP OF SCREENED INT 3979.83 feet above MSL 

SURVEYED ELEV OF CASING TOP 4263.83 feet above MSL 

DATE OF REPORT 09-15-2003 

NAME (TYPED) Fredrick E. Gebhardt 

45 

x 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO 87502 

Cannon Air Force Base 

NM 7572124454 

T -- Landfill-5 

WELL LOCATION (LONGITUDE) 103 ° 18 • 09.33 " 

WELL LOCATION (LATITUDE) 34 ° 22 • 00.10 .. 

AQUIFER NAME Ogallala 

AQUIFER CONFJNED UNCONFJNED 

WELL INSTAILATION DATE 12 -6 to 10 -1998 

DRILLING l\.1ETHOD HYDRT (mud rotary) 

INNER CASING DIAMETER 4 inches 

BOREHOLE DIAMETER 12 inches 

CASING MATERIAL PVC (Schedule-SO) 

l\.1ETHOD OF DEVELOPJ\.1ENT BAIID 

ELEV BOfTOM OF BOREHOLE 3898.69 feet above MSL 

ELEV BOI'TOM OF WELL CASING 3898.69 feet above MSL 

ELEV BOI'TOM OF SCREENED INT 3939.69 feet above MSL 

ELEV OF TOP OF SCREENED INT 3979.69 feet above MSL 

SURVEYED ELEV OF CASING TOP 4263.69 feet above MSL 

x 

--1' -~ 
SIGNATURE -h.,,,.t{ .. .:L { t1./-i..:: .. -e k DATE OF REPORT 09-15-2003 

/ 

NAME (TYPED) Fredrick E. Gebhardt 

46 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUEZ, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACil.ITY NAME Cannon Air Force Base 

NM 7572124454 EPA I.D. NUMBER 

COUNTY~~~~~Curry___,_~~~~~~~~~~~~~~~~~~~~ 

WELL NUMBER u -- Landfill-5 

WELL LOCATION (LONGITUDE) 103 ° 18 • 09.84 .. 

WELL LOCATION (LATITUDE) 34 ° 22. 04.88 .. 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED x 

WELL INSTALLATION DATE 12 -10 to 13 -1998 

DRILLING METHOD HYDRT (mud rotary) 

INNER CASING DIAMETER 4 inches 

BOREHOLE DIAMETER 12 inches 

CASING MATERIAL PVC (Schedule-SO) 

:METHOD OF DEVELOP:MENT BAILD 

ELEV BOTTOM OF BOREHOLE 3900.26 feet above MSL 

ELEV BOTTOM OF WELL CASING 3900.26 feet above MSL 

ELEV BOTTOM OF SCREENED INT 3941.26 feet above MSL 

ELEV OF TOP OF SCREENED INT 3981.26 feet above MSL 

SURVEYED ELEV OF CASING TOP 4265.26 feet above MSL 

DATE OF REPORT 09-15-2003 SIGNATURE .Lh.{.,·~"./ f h-tl...:; . ....- -t 
I 

NAME (TYPED) Fredrick E. Gebhardt 

47 
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GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DA TEfflME COLLECTED 

SAMPLE METHOD 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB PROJECT NO 

MWC-5-2016 WELL NO 

s-//r!U>1l. I o'llo PERSONNEL 

Low flow- Bladder Pump 

URS 

23446540 

MW-C 

SAMPLE MEDIA: lcroundwaltr Surface Water 

SAMPLE QA SPLIT YES $) SPLIT SAMPLE NO NIA 

SAMPLE QC DUPLICATE YES 

MSIMSD REQUESTED: YES 

~ OUPLICA TE SAMPLE NO 

@ 
r'A 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Preservative 

4°C, HCI 
4°C, HN01 

Analysis Requested 
Volatile Organic Compounds (82608) 

Samole Container 
(3)40 ml VOA 

(I) 250 mL HOPE 

(I) 250 mL HOPE 

(I) 125mLHDPE 
(1)250mLHDPE 
(1)250mLHDPE 

(I) 125 mL HOPE 

4°C, Ammonium Sulfate Buffer Solution 
4•c 

Total Analyte List (TAL) Metals (7470A)(6020A) 

Hexavalent Chromium (7199) 
Perchlorate (6850) 

WELL PURGING DATA 

Date 
Time Started 

Time Completed 
PIO Measurements 

Background 
Breathing Zone 
Well Head 

Purge Water 

4•c 
4•c, H,so, 
4°C, HCL 

s/1g lzo/6, 
osz.s 
ot;.os-

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

Well Depth (ft BTOC) 
Depth to Water (ft BTOC) 
Water Column Length (ft) 

Volume of Water in Well (L) 

Stabilized Purge Rate (Umin) 
Stabilized Level ofOrawdown (ft BTOC) 

Total Amount Purged (L) 

363 50 

s .Z.f 9'Z. 
Z9. ~-g 
7J. 0' 
t!). 3 

3~3.9'1 
J2.b 

FIELD MEASUREMENTS 
Time Amount pH 

Specific 
Temperature Conductance DO 

(mg/L) 

ORP 
(mV) 

Turbidity 
(NTU) 

Water Level 
(ft BTOC) 

Purge Rate 
(Lim in) 

11'.8Z.5"' 
, 08.Jo 

0 8JS' 
084-0 
o8'tS 
o8St> 
o&s.t:.­
o'ioo 
o9os 

Purged (L) 

0 
/.S 
~.o 

1/-. s­
(~,_o 

7.s 
9 .'O 

/t:>.S­
rz.. o 

7.0l 
7•/J 

...., .o9 
7. •t/ 
7° II 

, _7_, I 0 

1.oS 
7.17... 
?.11 

FIELD EQUIPMENT AND CALIBRATION 

Water Level Probe 

Water Quality Meter 

GENERAL COMMENTS 

Field Parameters Measured in Flow-Through Cell 

Pump Placement Depth~ 3S"6 Fee f l!'/1'X.. 
Well Diameter= 5 inches 
Screen Interval = 363 50-348 50 ft BTOC 

(Celsius) (mS/cm) 

13. 16 
I If. g ,_, 

11/-. 9 i> 
/S'.o9 

I 'f. "' II/. 9.S 
/ 4.9_9 
11/-. 'IL/ 
I I/'. fJ7 

0. 6.S-9 s. :! [? 1'1 9 
D. l>SS !J. oS I~' 
C), l;S"S 'I· 7 0 131 
C).h$t; 'f,)jg 17.Z. 
O.(p.£'!:1- l/.6,/ 1/9 
(!).IJS'I 4, ?S lo'd 
t>.bSS 4. 70 /c'f 
(!), /::.55' I./. 7 / JCS 
t>.bS"I 'f,j,O 97 

110 
86:..7 
'6-&. .ss. "Z. 
'3 g,o 
Z3. 'I 
a.i ,,7 s.,. 

Calibration 

:r 3J.'t5 o. I 
~-:fJ.ttl/ o.~ 
33]. 9'1 0.3 
3l;I. 'I~ o. ~ 
3 ~:s. 'I ':I 0 • 3 
':f3:J. 9'1 0.1 
3$J. 911 0.3 
l:n.911 0.3 
'Z ~:J. f I/ di. J 

=====--------
shg lz:..01(. 

- .S-//27z..b/,{. -



GENERAL INFORMATION 

SITE NAME 

SAMPLE NO. 

DA TEfrlME COLLECTED 

SAMPLE METHOD 

SAMPLE MEDIA: 

SAMPLE QA SPLIT: 

SAMPLE QC DUPLICATE 

MS/MSD REQUESTED: 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB PROJECT NO_ 

MWF-5-2016 WELL NO. 

S/;{,/UJI~ ///./IS- PERSONNEL 

Low flow- Bladder Pump 

I Groundwater 

YES 

YES 

YES 

Surface Water 

I SPLIT SAMPLE NO 

DUPLICATE SAMPLE NO 

URS 

23446540 

MW-F 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Sample Container 
(3)40mLVOA 

(1) 250 ml HOPE 

(1) 250 ml HOPE 
(1) 125mLHDPE 

(I) 250 ml HOPE 
(1) 250mL HOPE 

(I) 125mLHDPE 

WELL PURGING DATA 

Date 

Time Started 

Time Completed 

PID Measurements 
Background 

Breathing Zone 
Well Head 
Purge Water 

FIELD MEASUREMENTS 
Time Amount 

Purged (L) 

/loo c 
Ill o 3.o 
/// S 1./.5 
//"l.O (;.o 
llZS 7 . .S-
//Jo '/.o 
llSS- /AS-
/14-0 I Z-D ----

Preservative 

4°C, HCI 
4°C, HNO, 

Analysis Requested 
Volatile Organic Compounds (82606) 

4°C, Ammonium Sulfate Buffer Solution 

4°c 

Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 
Perchlorate (6850) 

4°c 
4°C, H,so, 

4°C, HCL 

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

s-~,/e.ol{, 
//00 
l/'l 0 

Well Depth (fl BTOC) 
Depth to Water (ft BTOC) 

Water Column Length (fl) 
Volume of Water in Well (L) 

Stabilized Purge Rate (Umin) 
Stabilized Level ofDrawdown (ft BTOC) 

372 30 

.J/2. 'i'I 
ss.:1~ 
1..11. 79 
o.~ 

pH 

7. ?"l. 
7,7(# 
7. 71/-
7, 73 
1. 7?.. 
1'9 
7. '7 
7. 7 3 

Specific 
Temperature Conductance 

(Celsius) (mS/cm) 

17. 'I :J 6- 8Sl. 
1 a.or o. as"! 
/J.78 o.Bsi 
Jt.'17 o.31f7 
18.s-z. (:).as-z.. 
/$.SZ e>. 9S'Z.. 
/ l . .PI ·o.a.st... 
18-St> o,gs3 

Total Amount Purged (L) 

DO 
(mg/L) 

IS. 9.G" 
f. f 1 

/D.':l' 
9·7fo 
/&7. ()"' 
ID. t.9 

Jo. l/'t... 
'lg_.2_ 'f 

ORP 
(mV) 

/s? 
'IJ 9 
I J q. 
//I 
110 
11'1 
/Zo 
J Z.( 

Turbidity 
(NTU) 

.s.i 
"f. 0 
g.7 
(g . .s-
7. 'I 
S:t:. 
6.. ( 
1(.1 

31.3.91./ 
/Z.D 

Water Level Purge Rate 

(ft BTOC) (Umin) 

318-9~ ~.~ 
31.l'-1¥ &>.:I 
'S 18.'1¥ o. l 
71/J.9'1 0.1 
11a. fll o.? 
118.1'1 o.;r 

-://8. f'I o. s 
'318.f~ o. J 

~2,~~--------..... 
FIELD EQUIPMENT AND CALIBRATION 

Model 

A._-nr_r~" /).jty-'r.r T__ Water Level Probe 
Water Quality Meter ~:J:v,,. C/_~l -

GENERAL COMMENTS 

Field Parameters Measured in Flow-Through Cell 

Pump Placement Depth = 3 ~ Fe.+ II 77:>!. 
Well Diameter= 4 inches 

Screen Interval = 372 30-357 30 ft BTOC 



GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DA TErrIME COLLECTED 

SAMPLE METHOD 

SAMPLE MEDIA: 

SAMPLE QA SPLIT: 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB PROJECT NO. 

MWG-5-2016 WELL NO 

. ___ sL;_c. lzo1~_Ll_-?E_. PERSONNEL 

Low flow- Bladder Pump 

!Groundwater 

YES 

Surface Water 

~ SPLIT SAMPLE NO 

23446540 

MW-G 

/L. /Lhu..Jt..r 
..r. 4~:·++ 

NIA 

URS 

SAMPLE QC DUPLICATE: @ NO DUPLICATE SAMPLE NO 

~ 
-·7g_µ6 =s=i..D1lf> :..A-.e tl530 

MS/MSD REQUESTED: YES 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 

Sample Container 

_z \j (3) 40 mL VOA 
Z,y. (1j250 mL HOPE 

1-'t (1) 250 mL HOPE 

Z.:y .. (1) 125 mL Hl)PE 

-Z.,~ (1):!50ml. HDPE 
Z'J.. (1)250ml. llDPE 

Z.X (1) 125 mL HOPE 

WELL PURGING DATA 

Preservative 

4"C. HCI 
4°C, HNO, 

4°C, Ammonium Sulfate Buffer Solution 
4•c 
4•c 

4°C, H2SO, 

4'C, HCL 

Analysis Requested 

Volatile Organic Compmmds (8260B) 
Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 

Perchlorate (6850) 

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

367.RO 
Date 

Time Started 

Time Completed 

PID Measurements 

Well Depth (ft BTOC) 

Depth to Water (ft BTOC) 

Water Column Length (ft) 

Volume of Water in Well (L) 

Stabilized Purge Rate (Llmin) 

Stabilized Level ofDrawdown (ft BTOC) 

3 l:-f. 'to / 
~s:9 

/($. 7~ 

Background 

Breathing Zone 

Well Head 

Purge Water 

FIELD MEASUREMENTS 
Time Amount 

Purged (L) 
pH 

Specific 
Temperature Conductance 

(Celsius) (mS/cm) 

/'130 0 7.10 z.£. ii\ 
I If &.Jo ~. () 7.19 "Z.G. 'Z.tf, 
/51:>0 I z..o 7, Z4 Z../. q'L 
)5DS- :;.$.!> 7. ZS Z/.3 9 
JS-10 / .!i". 0 7. -Z.5" Zl.3/ 
ISlf) //, . .s- 7. ZS "LI. 3'1 

FIELD EQllTPMENT AND CALIBRATION 

Model 
Water Level Probe 

Water Quality Meter 

GENERAL COMMENTS 

f/_c.,.•rcn IAf=>pV-T 
/-br:ba, t.1-.SZ 

Field Parameters Measured in Flow-Through Cell 

Pu111p J>lace111entpepth_= .1 "'-_0 _. Q_ __ 
Well Diameter= 4 inches 

Screen Interval = 367 80-352.80 ft BTOC 

o.86z. 
c;. 8.!>-/ 

o . .2'17 
0 ,g 5'3 
b.$.SLJ 
t>. 8S'I 

o . .? 
$it. 9-6 

Total Amount Purged (L) ''·~-

DO 
(mg/L) 

,g,34 
II .t> 9 
9-111 
9.go 
'f. 'Ko 

9-. 9 't 

ORP Turbidity Water Level 
(mV) (NTU) (ftBTOC) 

\IS 2. <\ .Izt. <\C 
/0 'Z. O·O $Zf. <:/D 
IDS o.o ~zt.'/v 
/0 g o.o 3ZI. '/o 

I I 'Z. o.o lz.t. 90. 
11 lP o.o 3Z./. '/D 

_ 1Cahbr11tion 
S°/ I(}, Tz. DI ~ 
~//~I r...o/~ 

Purge Rale 

(Umin) 

o.? 
a.~ 
0. So 
0.1 
0.3 
0. :s 



GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DATEfTIME COLLECTED 

SAMPLE METHOD 

SAMPLE MEDIA: 

SAMPLE QA SPLIT: 

SAMPLE QC DUPLICATE: 

MS/MSD REQUESTED: 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB PROJECT NO 23446540 

MWNa-5-2016 WELL NO MW-Na 

s/Jz./z.o/6 / o'f..JO PERSONNEL 

Low flow- Dedicated Bladder Pump 

Surrace Water !Groundwater 

YES ® SPLIT SAMPLE NO N/A 

URS 

'ES> NO DUPLICATE SAMPLE NO ____ trl_/;)_L\/a, -,!:>- l_pJb_ ..._A_ e c::>940 
YES @> 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Preservative 

4"C, HCI 
4°C, HN03 

Analysis Requested 
Volatile Organic Compounds (8260B) 

Sample Container 

Z,'(. (3)40 mL VOA 
'Z..')( (1)250mLHDPE 

Z,l( (1) 2~0 JT1L HOPE 
Z)I. (1)125mLHDPE 
-Z.,y. ( 1 )250 ml HOPE 
Z)I. (1)2SOmLHDPE 

"Z..)( (1) 125 mL HOPE 

4°C, Ammonium Sulfate Buffer Solution 
4•c 

Total Analytc 1.ist (TAI.) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 

Pcrchlomtc (6850) 

WELL PURGING DATA 

Date 

Time Started 

Time Completed 
PID Measurements 

Background 
Breathing Zone 

Well Head 
Purge Water 

FIELD MEASUREMENTS 
Time Amount 

08'1~ 
08S'o 
0 g ES 
09-co 
Ot/0.5" 
f:) 910 

CJ'lto 
0 "I t.S' 

Purged (L) 

8 
/. S' 

J.O 
'/-.S" 
6.o 
7.S 
1/.0 
I t.S" 

4•c 
4"C, H2SO, 

4°C, HCL 

S-/1z./w16 
C8~S 
09Z5 

- -- /---
- ?<::;) _____ -

_7 · ----------------

pH Temperature 
(Celsius) 

7. 69 IS:oft, 
7.10 IG.o3 
7,71.} /{,. /3 
7. 77 1'1. ZS 
7. ill /(:,.'+/ 
7. 7 't 

''· att 7.80 l 4'. j<I 
7, 77 I &. • ,_, 

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

Well Depth (ft BTOC) 
Depth to Water (ft BTOC) 

Water Column Length (ft) 
Volume of Water in Well (L) 

Stabilized Purge Rate (L/min) 

Stabilized Level ofDrawdown (ft BTOC) 
Total Amount Purged (L) 

Specific 
Conductance DO ORP 

(mS/cm) (mg/L) (mV) 

0.6ZZ i /:I, so /S9 
C). h13 8.'f8 I 7.Z. 
o. fDI l g.'fo II Z. 
t!),{i,/:I 8. 4>7 /O'Z. 
o.61"1 g, '13 f 't 
C>. (Df3 8 ,,.a.t~ '"' (!). fo1S 7, fS" '18 
o.fo/S B. \ c.. 9-, 

Turbidity 
(NTU) 

Z7.S 
IZ.S 
If.?. 
'-I . ?. 
lf. S' 
L(.o 

t:). 0 
C>.D 

..UAl!ll811'1i'\L 3£ri>, C\ 
3 /.3.15" 

'f.1.7.S­
IO'i ,o(.o 
0.3 

31~.IS 
I z.s 

Water Level 
(ft BTOC) 

jJ.$.IS ! 

3/J./S 
31~./.S-
3/3.IS 
31.1.1.5 
313.15 
3/7.IS 

Purge Rate 
(Umin) 

CJ.3 
O,s 
0.3 
a . .:s 
a.3 
0.3 
o.~ 

3/3./S 0.3 

·~ ~ 1 - :--=> 
-----~-----:._--~_:_~-4~~L....::~ 

FIELD EQUIPMENT AND CALIBRATION 

Water Level Probe 
Water Quality Meter 

GENERAL COMMENTS 

Model 

fl.u-,,.(),,, J:>:pe..r r 
flt;,: bA t/•Sl.. 

Field Parameters Measured in Flow-Through Cell 

Pump Placement Depth= 3 Z tO ~e.+ BTDC. 
Well Diameter= 4 inches 
Screen lnte-;ya)-,,;~- iC\b.~-~S,, q 

Calibration 

s)lz./r..01' 
- ~S-/1i_l_--r_t?!__6 



GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DATE/TIME COLLECTED 

SAMPLE METHOD 

SAMPLE MEDIA: 

SAMPLE QA SPLIT: 

SAMPLE QC DUPLICATE: 

MS/MSD REQUESTED: 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB PROJECT NO. 

MWOa-5-2016 WELL NO 

S/r~ .. /ZD16 //"Jf'~- PERSONNEL 

Low flow- Dedicated Bladder Pump 

Surface Water I Groundwater 

YES 

YES 

@) SPLIT SAMPLE NO 

@) DUPLICATE SAMPLE NO 

~ NO 

23446540 

MW-Oa 

)L. \L\oc:.Wu­
...:S-. lo..rr: ~ \.. 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Sample Container 

S). (3) 40 mL VOA 

-3')( (1)25.0 '?L HOPE 
3-.,. (1)250 ml HOPE 
J /< (1) 125 mL HOPE 
J~ (1)250 mL HOPE 
3 y. (1) '.!SO mL HOPE 

3)C (I) 125 mL HDPE 

WELL PURGING DATA 

Date 
Time Started 
Time Completed 
PIO Measurement§ 

Preservative 
4°C, HCI 

4°C, HN01 

4°C, Ammonium Sulfate Buffer Solution 
4°C 
4•c 

4°C, H,SO, 

4°C, HCL 

S)n/t.cl6 
/.loS 
131.fb 

Analysis Requested 
Volatile Organic Compounds (82608) 

Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 
Perchlorate (6850) 

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

Well Depth (ft BTOC) 366 87 
Depth to Water (ft BTOC) .:J ZS. I Z. 
Water Column Length (ft) JI.I. 7~r 

Volume of Water in Well (L) /o~./7.. 
Stabilized Purge Rate (Umin) o.3 

URS 

Background 
Breathing Zone 
Well Head 
Purge Water 

/ Stabilized Level ofDrawdown (ft BTOC) 3 z.s-.10 

/ 
f><:) 

FIELD MEASUREMENTS 
Time Amount pH Temperature 

Purged (L) (Celsius) 

/.2 oS- 0 7, S"? Z"· & 'Z 
I? lo /. S' 7. 36' /R.71 
1:7/.S I 3,0 7, :17 I E.Slf 
13Z5 . "· 0 

7. ;$1/ 18.18 
J 330 7.S 7.31 /l.l?. 
I :S 3.!r 'J.o 7. Z'/ 18· 'Z ~ 
/ 3 1/-o /O, .S- 7.'Z.'f I 3. 'Z..G> ..__ 

FIELD EQUIPMENT AND CALIBRATION 

Water Level Probe 
Water Quality Meter 

GENERAL COMMENTS 

Model 

/,{r..,,n Di°~ T 
/-kri bP. i.-1-.S t. 

Field Parameters M~-asun:d in Flow-Through Cell 
Pump Placement Depth= % ~ 6 n<. + 0 To< 
Well Diameter= 4 inches 
Screen Interval = 366 87-306 87 ft BTOC 

Total Amount Purged (L) /O.S-

Specific 
Conductance DO ORP Turbidity Water Level Purge Rate 

(mS/cm) (mg/L) (mV) (NTU) (ftBTOC) (Lim in) 

/.? 7 /(&,. ;z&, I.JI /. ~ 3 l.S:JO (!). :l 
/. :19 '/. Z.SI II ft. (!). 0 3 z.s.10 o . .l 
/. ~R 7. 97 110 0.(;;) 3 Z..S. /CJ o.J 
/."II 8. 't'I It>? C>.o ~ZS.It> 0;3 

/. "'' 7."o /07 o.o 3zs.10 c._l 
J. If z 7. ':J "I IO 'f 0. e:. 'JZ..S:/~ "· l (. 41 7. 6'l 115" t:).b 3ZS.Jc. 0.3 

~£/ ~ 
Calibration 

.S //Z.. /CAI t;, 
.s-/, r.. I z.ol' 



GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DA TE/TIME COLLECTED 

SAMPLE METHOD 

WATER SAMPLE COLLECTION FIELD SHEET 

CANNON AFB 

MWPa-5-2016 

.bt1z../z.o1f> 11.s-~5" 
Low flow- Dedicated Bladder Pump 

PROJECT NO 

WELL NO 

PERSONNEL 

23446540 

MW-Pa 

\£. \L\o~u­
.::S • LJ,..rr:-\: +-

SAMPLE MEDIA: !Groundwater Surface Water 

SAMPLE QA SPLIT: YES SPLIT SAMPLE NO 

DUPLICATE SAMPLE NO 

N/A 

~/J,,, SAMPLE QC DUPLICATE: YES 

MSfMSD REQUESTED YES 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Sample Container 
(3)40mL VOA 

(I) 250 mL HOPE 

(I) 250 mL HOPE 

(1)125mLHDPE 

(I ) 250 mL HOPE 
(I) 250 mL HOPE 

(!) 125 mL HOPE 

WELL PURGING DATA 

Date 

Time Started 

Time Completed 

PID Measurements 
Background 

Breathing Zone 

Well Head 

Purge Water 

FIELD MEASUREMENTS 
Time Amount 

Purged (L) 

/SO .t:.- 0 
1.r10 1.s 
1~-1s ~.o 

/Slo 1/-.S 
l.S ZS- 6.6 
IS.Jo 7.,S 
/.S.:J.S- 1.0 
IS'l-b IO.S 
151/>S /'Z.O 

Preservative 

4"C, HCI 
4°C, HN03 

Analysis Requested 

Volatile Organic Compounds (8260B) 

4°C, Ammonium Sulfate Buffer Solution 

4°C 

Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 

Perchlorate (6850) 

4"C 
4"C, H,so, 

Chloride, Sulfate, Nitrate, Nitrite (9056) 
Ammonia (SM 4500 NH3) 

4°C, HCL Total Organic Carbon (9060A) 

s-/, z. I 'ZL;}/" 
/50.S­
/S'IS 

Well Depth (ft BTOC) 

Depth to Water (ft BTOC) 

Water Column Length (ft) 

Volume of Water in Well (L) 

Stabilized Purge Rate (Umin) 

Stabilized Level ofDrawdown (ft RTOC) 

pH 

7. 6 z. 
7.~::s 

7. 6 z 
'1.60 
1. 6'1 
7. l.>4 

7. (; "?.. 
7. b l.f 
7.~3 

Specific 
Temperature Conductance 

(Celsius) (mS/cm) 

Zl. /3 ~.8'1 I 
z:1.1s (!). J..ll 
z.:r -l z. (J). g37 

ZJ . .s"' 0 .&.J9-
zo.z" e>.az.tD 
19. 'I~ O.Rl'Z. 

. 1-1. 59 (!). 835 
Z..1.(D (# (!). 83/.f 

Total Amount Purged (L) 

DO 

(mg/L) 

7. I Z. 
.!>'. g .!!i" 
g. Z.4 
8. z.'i 
(/.81 
8.77 
s.1s 
8- g7 

ORP 

(mV) 

II 3 
I Z I 
I Zfl> 
I 'Z. 7 
131 
I Z 'i 
I Z. tr 
I Z 'fl 

z.1. sg °'· J3 s- a. 1t.t tz.9-

Turbidity 

(NTU) 

i o.o 
(!;>. 0 

o.o 
o.o 
o.o 
o.o 
I!' .o 
o.c 
£).0 

362 20 

31'-.4-'Z. 
~s.7g 
113. e>g 
CJ.~ 

3//,.'l"Z. 
1z.o 

Water Level 
(ft BTOC) 

3/6. "7.. 
:r/6. 9Z 
~/6. "?. 
316.l/-i. 

:r '". 'I- z. 
3". ~'l 
:116. Liz 
316. '1-l-
311.· "'"Z 

URS 

Purge Rate 

(L/min) 

C).,~ 

0. 3' 
O·l 
o.~ 
o. 3. 
o. 3 
I:>. ~ 
0.3 

"· 3 
-~~ ::=:::-:..--._ 

FIELD EQUIPMENT AND CALIBRATION 
Model 

Water Level Probe 

Water Quality Meter 

GENERAL COMMENTS 

__ l:\c,.iv:e~ .. P_;\=>-t='l.L:r_ 
\~~-'ell._ u._- $-Z,._ - .. 

Field Parameters Measured in Flow-Through Cell 

Pump Placement Depth = ~ l Z FC.. + ~TDC. 
Well Diameter= 4 inches 

Screen Interval = 362.20-302.20 ft BTOC 

Calibration 

S/t z.. I Z.O/ (p 

.5'/lt-/"t:.OI' 



WATER SAMPLE COLLECTION FIELD SHEET URS 
GENERAL INFORMATION 

SITE NAME 

SAMPLE NO 

DA TE/TIME COLLECTED 

SAMPLE METHOD 

CANNON AFB 

MWRb-S-2016 

S /17_/_Z<)! (p _ /_ 0-8£9 
Low flow- Bladder Pump 

SAMPLE MEDIA: !Groundwater Surface Water 

PROJECT NO 23446540 

WELL NO MW-Rb 

PERSONNEL 

SAMPLE QA SPLIT: YES ! SPLIT SAMPLE NO N/A 

,.,V/..j. SAMPLE QC DUPLICATE: YES 

MS/MSD REQUESTED: YES 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 
Preservative 

4°C, HCI 
4°C, HNO., 

DUPLICATE SAMPLE NO 

Analysis Requested 

Volatile Organic Compounds (8260B) 

Sample Container 

(3)40mL VOA 
(I) 250 mL HOPE 

(1)250 mL HOPE 

(1)125mLHDPE 

(I) 250 mL HOPE 
(1) 250 mL HOPE 

(I) 125 mLHDPE 

4°C, Ammonium Sulfate Buffer Solution 

4°c 

Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 

Perchlorate (6850) 

4°c 
4°C, H,so, 

Chloride, Sulfate. Nitrate. Nitrite (9056) 
Ammonia (SM 4500 NH3) 

4°C, HCL Total Organic Carbon (9060A) 

WELL PURGING DATA 

Date 

Time Started 

Time Completed 

PID Measurements 

Background 

Breathing Zone 

Well Head 

Purge Water 

FIELD MEASUREMENTS 
Time 

0810 
oaz.o 
oazs-
0 8.10 
og:s.s-
08 Lio 

Amount 

Purged (L) 

0 
3.0 
tf.,!,-
~.o 
7 . .S-
'/ .o 

ol''l..r 10.s 

:3/17 /to/l, 
0310 
og'l-s 

Well Depth (ft BTOC) 

Depth to Water (ft BTOC) 

Water Column Length (ft) 

Volume of Water in Well (L) 

Stabilized Purge Rate (Umin) 

Stabilized Level ofDrawdown (ft BTOC) 

Total Amount Purged (L) 

pH 
Specific 

Temperature Conductance DO 

(mg/L) 

ORP 

(mV) (Celsius) (mS/cm) 

lb. 78 IZ SJ 0.7fo7 10.01 I bl 
-i.t.o I "3. J;.-') 0. 7"'i 7.1.11./ II (p 
7.SLI 11./.l'I c;,.7t;>fD '7. H"'l. 'fro 
7.S"Z. II/-./ '1 0.770 (. 7 g 9'1 
7.E3 l"/.IS 6. 771 7. 3't. 84 
7. 'f 9 I'!. t. I 0.110 7. '19 31 
7 . .5'1 .ll/.l't 0.770 7. l l. 7'1 

Turbidity 

(NTU) 

o.o 
o.o 
t:>. 0 
o.o 
o.o 
o.o 
f.".0 

~ 

~./4; ~ 
FIELD EQUIPMENT AND CALIBRATION 

Model 

Water Level Probe 

Water Quality Meter 

GENERAL COMMENTS 

\.k.rrp.-.. P,:p~Y:T_ 
\-\:>r• b'° 1.-t - S 'Z. 

Field Parameters Measured in Flow-Through Cell 

Pu.mp Placeme~t Depih = 3 t:: S ~IL H :1 Z 8 · ~c-+ ETO £. 
Well Diameter= 4 inches 

Screen Interval= 333 71-303 71 ft BTOC 

Calibration 

S" /f7 / Z.Ol 6 
sl 17 /C.01'7 

333 71 

~1a ~'ht!"- ~'"· 'f 'I 
17. Z.7 . 
lf'l. (p' 

O·'l 
31~.so 
10.s-

Water Level Purge Rate 

(ft BTOC) (Umin) 

slf>,So 0.1 
l/6'.St> o. ? 
~'"St.> o. l 

316.Sl> d.,l 
3/6.!;U a. 3 
3/b.9:> o . .l 
-:J16 . .so o.J. 

----



WATER SAMPLE COLLECTION FIELD SHEET URS 
GENERAL INFORMATION 

SITE NAME 

SAMPLE NO. 

DA TEfflME COLLECTED 

SAMPLE METHOD 

SAMPLE MEDIA: 

SAMPLE QA SPLIT: 

SAMPLE QC DUPLICATE: 

MS/MSD REQUESTED: 

CANNON AFB PROJECT NO. 

MWX-5-2016 WELL NO. 

S/lo/r.o/6, / 1030 PERSONNEL 

Low flow- Bladder Pump 

jGroundwater 

YES 

YES 

Surrace Water 

YES i SPLIT SAMPLE NO 

DUPLICATE SAMPLE NO. 

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS 

23446540 

MW-X 

\L. \L\.uc..w(J"" 
:S. Ui.rr:·H-

N/A 

~1.1.. 

Sample Container 
(3)40mL VOA 

(I) 250 mL HOPE 

(1)250mL HOPE 
(I) 125mLHDPE 

(I) 250 mL HOPE 

Preservative 
4°C, HCI 

4°C,HN01 

Analysis Requested 
Volatile Organic Compounds (8260B) 

4°C, Ammonium Sulfate Buffer Solution 
4°C 

Total Analyte List (TAL) Metals (7470A) (6020A) 

Hexavalent Chromium (7199) 

Perchlorate (6850) 

~-(T~L~, .. 
1u wwe 

4°C 
4°C, HCL 

Chloride, Sulfate, Nitrate, Nitrite (9056)/Ammonia (SM 4500 NH3) 

Total Organic Carbon (9060A) 

WELL PURGING DATA 

Date 
Time Started 

Time Completed 
PIO Measurements 

Background 
Breathing Zone 

WellHead . 

Purge Water 

FIELD MEASUREMENTS 

Time Amount 

Purged (L) 
pH 

Well Depth (ft BTOC) 
Depth to Water (ft BTOC) 

Water Column Length (ft) 
Volume of Water in Well (L) 

Stabilized Purge Rate (L/min) 
Stabilized Level ofDrawdown (ft. BTOC) 

Specific 
Temperature Conductance 

(Celsius) (mS/cm) 

Total Amount Purged (L) 

DO 

(mg/L) 
ORP 
(mV) 

ot s-o o 7. z. 9' -z~. 'tb a. s-1~ si. z 'f I 'I I 
0 9-S-.S- tA S 7 . .$9- . zo. 3 3.. O. S-Sl. SJ. 9-J I z.if 
/coo 3.0 l 7.37 z.o.J'R: (!).S"S"I /o .. 3/ I Z.I 
1oaS" ~.s- · 7.3(0 z.o.:Js 10.s.s1 'f.'10 11'1 
/ol.S- 7. 5 7. j'c} Z,O. '/9 (!).SS-I 8.'Z. 't /IE' 

Turbidity 

(NTU) 

0. 0 
t!>. D 
O.b 

C>.O 
o.o 
o.o 

337.85 

za<;, .11f 
.S-1. I( 

I Z(p I Z.4 
o.3. 

z.a&. 7o 
/C.S-

Water Level Purge Rate 
(ft BTOC) (L/min) 

t..81>.7'1 . C>. ~ 
ze1>.1'i a>.3 
Z.:B&,,1~{ o. 3 
z..g,.70 o. ~ 

"z..:g6.10· o. 3 
'z.g6.7c.i 0.5 /Olb 'f.o 7.38 l.D.Sl. (:),S"S-I. g.3'J '.II" 

:~~j-/_o_.~=·~--·;;__7_._3_8~-:-~-o-._4_4~~;0~·~S.;~~~~.;:::~~·3~?{.~~~.~l~l~f~~.~C~·~O~----~~ 
~ ----

z.a6.7c. o. ~ 

FIELD EQUIPMENT AND CALIBRATION 

Model 
Water Level Probe 

Water Quality Meter 

GENERAL COMMENTS 

!if:ob~~~~~~ 

Field Parameters Measured in Flow-Through Cell 

Pump Placement Depth = .-v :lo 7. 8 5' 
Well Diameter= 4 inches 
Screen Interval= 337 85-277.85 ft BTOC 

Calibration 

-_s-(#:.1' __ rf;)/ ~ 
.s-,10 / z_o1r;, 


