
Sample Sample ID 
Matrix 

GW MAFR 
Well-11 

GW MAFR 
Well-11A 

(Duplicate) 
GW MAFR 

Well-13 

Data Summary Table 
Melrose Bombing Range, New Mexico 

Pinnacle Sample Date TDS8 

LabiD Depth/ Collected (mg!L) 
Depth to 
Water A 

104053-26 135ft. 4-4-01 1,164 
mg/L 

104053-27 135ft. 4-4-01 1,120 
mg/L 

104053-25 112ft. 4-4-01 480 
mg/L 

fl/l {3_ I ro-5 ~ 
:2 Oo/ 

Perchlorate 
Concentration 
ug/L (water) 

30.3 ug!L 

40.7 ug!L 

5.52 ug!L 

A- Depth to water measurements are from the April4, 2001 sampling event. Depth to water measured 
from top of casing (rounded off to tenths/foot). 

B- TDS was converted from the conductivity measurements. Conductivity measured as part of the 
analytical method EPA Method 314.0. 
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Sample Sample ID 
Matrix 

GW MAFR 
Well-11 

GW MAFR 
Well-11A 

(Duplicate) 

GW MAFR-13 

Sampling Plan Summary 
Melrose Bombing Range 

April 4, 2001 Sampling Event 

Number/ Date Sampling Rationale 
Type of Collected 
Samples 

1 grab 4-4-01 One groundwater sample 
and one duplicate sample 
will be collected from this 
well. This well was 
selected for sampling 
because perchlorate was 
detected in a sample 
collected from this well in 
1999 (see Site History 
below). 

1 grab 4-4-01 One duplicate sample will 
be collected from this well. 
This well was selected for 
a duplicate sample because 
perchlorate was detected in 
a sample collected from 
this well in 1999 (see Site 
History below). 

1 grab 4-4-01 One groundwater sample 
will be collected from this 
well. This well was 
selected for sampling 
because perchlorate was 
detected in other 
production wells in 1999 
(see Site History below). 

IJ;Je iroo< 
:zoo( 

Sample Container/ 
Preservative/ 

Analytical Method 
1 x 125 mL f,lastic 

bottle/4 C/ 
EPA Method 314.0 

1 x 125 mL plastic 
bottle/4 °C/ 

EPA Method 314.0 

1 x 125 mL f.lastic 
bottle/4 C/ 

EPA Method 314.0 
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Sampling Plan Summary 
Melrose Bombing Range 

April 4, 2001 Sampling Event 

SITE DESCRIPTION & HISTORY: 

Melrose is an active bombing range that has a RCRA Subpart X permit for an OB/OD area that 
has never been used. Currently, Melrose is not required to conduct routine groundwater 
monitoring. 

Production Wellll (MAFR Well-11): Production Well 11 serves as an onsite facility water 
supply well. The depth to water in this well is approximately 135 feet below the top of casing. 
This was sampled for perchlorate in March and April of 1999. Perchlorate was detected at 25 
ug/L in the March 1999 sample and was detected at 11 ug!L in the April 1999 sample. A 
duplicate sample was also collected in April 1999, but the sample container broke in transit. 

Production Well13 (MAFR Well-13): Production Well13 serves as an onsite facility water 
supply well. The depth to water in this wells is approximately 112 feet below the top of casing. 
This was sampled for perchlorate in April of 1999. Perchlorate was below detection in the April 
1999 sample (<5 ug!L) and below detection in a duplicate sample (<5 ug/L). 

Other Potential Perchlorate-Related Sites: On the perchlorate survey form, Melrose identified 
the following sites as having potential for perchlorate-related activity. Soil samples were not 
collected at the following sites because subsurface contamination was expected and surface 
contamination was unlikely. The perchlorate survey did not include subsurface samples because 
augers were not available. Also, subsurface sampling would not have been attempted at Melrose 
because these sites may contain buried unexploded ordnance. The monitor wells associated with 
these sites were not sampled because the equipment for purging the wells was not available and 
they were not sampled by the facility during the grant study period. 

Ordnance Disposal Trenches- (SWMU 114): This 8 acre site was used for the burial of 
expended ordnance and metal scrap. Reportedly, all ordnance was "safed" before burial. 
Reportedly, there is a potential for buried rockets at the site. The trenches are about 20 feet deep 
and are covered with about 6 feet of earthen fill. The groundwater monitoring system for this 
site consists of four monitor wells. Surface soil samples will not be collected at this site because 
the likelihood of surface contamination is not clear. 

Arroyo Burial Site (SWMU 115): This 1.4 acre site was used for land disposal of ordnance, 
including 750- and 2000-lb bombs. This site was used for land disposal of ordnance after it was 
"safed". A stock pond is located 2000 feet from the Arroyo Burial Site. The stock pond contains 
surface water on a seasonal basis. No groundwater monitoring system has been installed at this 
site because it is an active bomb impact area. Surface soil samples will not be collected at this 
site because the likelihood of surface contamination is not clear. 
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Sampling Plan Summary 
Melrose Bombing Range 

April 4, 2001 Sampling Event 

Explosive Ordnance Disposal Pit (SWMU 118): This unit was permitted as a miscellaneous 
Subpart X unit for treatment by Open Detonation. However, the unit has never been operated. 

Other Sites: 

Melrose did not identify these sites as having the potential for perchlorate-related activity. 
However, it is unknown if ordnance was burned or disposed of at these sites. The monitor wells 
associated with these sites were not sampled because the equipment for purging the wells was 
not available and they were not sampled by the facility during the grant study period. 

WWII Contonement Site {MAO I): Reportedly, this site was used for the burning and disposal of 
domestic garbage and metal debris. During the 1950s there were buildings at this location. It is 
unknown if any ordnance was buried here. There is a possibility of random ordnance at site that 
may have been dropped during bombing practice. The groundwater monitor system for this site 
consists of four wells. 

Burn Pit (MAO 2): This site, which is east of the Fire House, was used for the burning and 
disposal of domestic trash. It is unknown if any ordnance was burned or buried here. The 
groundwater monitor system for this site consists of two wells, but one is dry and cannot be 
sampled. 
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Sample 
Matrix 

GW 

GW 

. 

GW 

Site Location Sample ID 

Ordnance M114 
Disposal WOOl 
Trenches 

(SWMU 114) 

Ordnance M114 
Disposal W002 
Trenches 

(SWMU 114) 

Ordnance M114 
Disposal W003 
Trenches 

(SWMU 114) 

Number 
of 

Samples 
1 

1 

1 

Sampling Plan Summary 
Melrose Bombing Range 

April 2001 Sampling Event 

Date Sampling Rationale 
Collected 

Will not One groundwater sample will be collected from this 
be well which is located 200 feet from the Ordnance 

sampled Disposal Trenches (SWMU 114). 
because 
there are 
no perm., 

pumps 
Will not One groundwater sample will be collected from this 

be well which is located 400 feet from the Ordnance 
sampled Disposal Trenches (SWMU 114). 
because 
there are 
no petm., 

pumps 
Will not One groundwater sample will be collected from this 

be well which is located 400 feet from the Ordnance 
sampled Disposal Trenches (SWMU 114). 
because 
there are 
no perm., 

pumps 

. Last printed 9/10/2002 8:56 AM 

Sample Container/ 
Preservative/ 

Analytical Method 
1 x 125 mL £lastic 

bottle/4 C/ 
EPA Method 314.0 

1 x 125 mL £lastic 
bottle/4 C/ 

EPA Method 314.0 

1 x 125 mL £lastic 
bottle/4 C/ 

EPA Method 314.0 l: 
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Sample 
Matrix 

GW 

Surface 
Water 

Site Location Sample ID Number 
of 

Samples 
Ordnance M114 2 
Disposal W004 
Trenches & 

(SWMU 114) M114 
W004A 

Stock Pond MSP-1 2 
at Arroyo MSP-1D 
Burial Site (duplicate) 

(SWMU 115) 

Sampling Plan Summary 
Melrose Bombing Range 

April 2001 Sampling Event 

Date Sampling Rationale 
Collected 

Will not One groundwater sample will be collected from this 
be well which is located 50 feet from the Ordnance 

sampled Disposal Trenches (SWMU 114). 
because 
there are 
no perm., 

pumps 

pending One surface water sample and one duplicate will be 
collected from this pond which is located 2000 feet 
the Arroyo Burial Site (SWMU 115). 

- L____ ____ 
----

Last printed 9/10/2002 8:56AM 

Sample Container/ 
Preservative/ 

Analytical Method 
2 x 125 rnL ~lastic 

bottle/4 C/ 
EPA Method 314.0 

2 x 125 rnL ~lastic 
bottle/4 C/ 

EPA Method 314.0 
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Sample 
Matrix 

GW 

Soil 

. 

GW 

Site Location Sample ID Number 
of 

Samples 
Explosive BH-1 2 
Ordnance and BH-1A 

Disposal Pit (Duplicate) 
(SWMU 118) 

Explosive MDP-1 8 
Ordnance MDP-2 

Disposal Pit MDP-3 
(SWMU 118) MDP-4 

MDP-5 
MDP-6 
MDP-7 

MDP-7D 
(Duplicate) 

MA01 MA01 1 
WWII MW001 

Cantonment 
Area 

Sampling Plan Summary 
Melrose Bombing Range 

April 2001 Sampling Event 

Date Sampling Rationale 
Collected 

Will not Permitted Subpart X Open Detonation Unit. One 
be groundwater sample and one duplicate will be 

sampled collected from this well. This well is located about 
because 500 feet from of the Explosive Ordnance Disposal Pit 
there are (SWMU 118). 
no perm., 

pumps 
pending Seven surface soil samples and one duplicate will be 

collected from the middle portion and downgradient 
areas (if any) of the Explosive Ordnance Disposal Pit 
(SWMU 118). These areas are expected to have the 
highest concentrations. The middle of the pit is 
where most of the burning and detonation occurred 
and it is expected that contaminants may have eroded 
from the pit and accumulated in adjacent depressions 
if any. 

Will not One groundwater sample will be collected from this 
be well which is located in the middle ofthe WWII 

sampled Cantonment Area. 
because 
there are 
no perm., 

pumps 

Last printed 9/10/2002 8:56AM 

Sample Container/ 
Preservative/ 

Analytical Method 
2 x 125 mL f,lastic 

bottle/4 C/ 
EPA Method 314.0 

10 x 4 oz glass jar/ 
4 °CIEPA Method 

314.0 

1 x 125 mL f,lastic 
bottle/4 C/ 

EPA Method 314.0 
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Sample 
Matrix 

GW 

GW 

GW 

---

Site Location Sample ID Number 
of 

Samples 
MA01 MA01 1 
WWII MW002 

Cantonment 
Area 

WWII MA01 1 
Cantonment MW003 

Area 

. 
WWII MA01 2 

Cantonment MW004 
Area and 

MA01 
MW004A 
(Duplicate) 

Sampling Plan Summary 
Melrose Bombing Range 

April2001 Sampling Event 

Date Sampling Rationale 
Collected 

Will not One groundwater sample will be collected from this 
be well which is located in the middle ofthe WWII 

sampled Cantonment Area. 
because 
there are 
no perm., 

pumps 
Will not One groundwater sample will be collected from this 

be well which is located 200 feet north of the WWII 
sampled Contonement Area. 
because 
there are 
no perm., . pumps 
Will not One groundwater sample and one duplicate will be 

be collected from this well which is located about 400 
sampled feet east of the WWII Cantonment Area. 
because 
there are 
no perm., 

pumps 

Last printed 9/10/2002 8:56AM 

Sample Container/ 
Preservative/ 

Analytical Method 
1 x 125 mL ~lastic 

bottle/4 C/ 
EPA Method 314.0 

1 x 125 mL ~lastic 
bottle/4 C/ 

EPA Method 314.0 

2 x 125 mL plastic 
bottle/4 °C/ ·. 

EPA Method 31,4. 0 

I 

; 
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Sample 
Matrix 

GW 

GW 

. 
GW 

Site Location Sample ID Number 
of 

Samples 
Burn Pit MA02 1 
(MA02) MW001 

Production Production 2 
Well Well-11 & 

Production 
Well-11A 
(Duplicate) 

Production Production 1 
Well Well-13 

Sampling Plan Summary 
Melrose Bombing Range 

April 2001 Sampling Event 

Date Sampling Rationale 
Collected 

Will not One groundwater sample will be collected from the 
be monitor well which is 150 feet from the Bum Pit. 

sampled 
because 
there are 
no perm., 

pumps 
4-4-01 One groundwater sample and one duplicate sample 

will be collected from this well. This well was 
selected for sampling and for collection of a duplicate 
sample because perchlorate was detected in a sample 
collected from this well in 1999 (see Site History 
below). 

4-4-01 One groundwater sample will be collected fiom this 
well. This well was selected for sampling because 
perchlorate was detected in other production wells in 
1999 (see Site History below). 

Last printed 9/10/2002 8:56AM 

Sample Container/ I 

Preservative/ 
Analytical Method 
1 x 125 mL ~lastic · 

bottle/4 C/ 
EPA Method 314.0 

2 x 125 mL ~lastic 
bottle/4 C/ 

EPA Method 314.0 

1 x 125 mL ~lastic 
bottle/4 C/ 

EPA Method 314.0 
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Sampling Plan Sun,mary 
Melrose Bombing Range 

April 2001 Sampling Event 

Analytical Cost: 21 samples@ $159/sample = $3,339 
($159 = $150 analytical cost plus tax (tax rate is 5.8125% or approx. $9/sample) 

SITE DESCRIPTION & HISTORY: 

Ordnance Disposal Trenches- (SWMU 114): This 8 acre site was used for the burial of 
expended ordnance and metal scrap. Reportedly, all ordnance was 11 safed11 before burial. 
Reportedly, there is a potential for buried rockets at the site. The trenches are about 20 feet deep 
and are covered with about 6 feet of earthen fill. The groundwater monitoring system for this 
site consists of four monitor wells. Surface soil samples will not be collected at this site because 
the likelihood of surface contamination is not clear. 

Arroyo Burial Site (SWMU 115): This 1.4 acre site was used for land disposal of ordnance, 
including 750- and 2000-lb bombs. A stock pond is located 2000 feet from the Arroyo Burial 
Site. The stock pond contains surface water on a seasonal basis. No groundwater monitoring 
system has been installed at this site because it is an active bomb impact area. Surface soil 
samples will not be collected at this site because the likelihood of surface contamination is not 
clear. 

Explosive Ordnance Disposal Pit (SWMU 118): This unit was permitted as a miscellaneous 
Subpart X unit for treatment by Open Detonation. However, the unit has never been operated. 

WWII Cantonment Site (MAOl): Reportedly, this site was used for the burning and disposal 
of domestic garbage and metal debris. During the 1950s there were buildings at this location. It 
is unknown if any ordnance was buried here. There is a possibility of random ordnance at site 
that may have been dropped during bombing practice. The groundwater monitor system for this 
site consists of four wells. 

Burn Pit (MA02): This site, which is east of the Fire House, was used for the burning and 
disposal of domestic trash. The groundwater monitor system for this site consists of two wells, 
but one is dry and cannot be sampled. 

Production Well11: The depth to water in this well is approximately 135 feet below ground 
surface. This was sampled for perchlorate in March and April of 1999. Perchlorate was 
detected at 25 ug/L in the March 1999 sample and was detected at 11 ug/L in the April 1999 
sample. A duplicate sample was also collected in April.1999, but the sample container broke in 
transit. 

Production Well13: The depth to water in this well is approximately 112 feet below ground 
surface. This was sampled for perchlorate in April of 1999. Perchlorate was below detection in 

Last printed 9/10/2002 8:56 AM 
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Sampling Plan Summary 
Melrose Bombing Range 

April2001 Sampling Event 

the April 1999 sample (<5 ug!L) and below detection in a duplicate sample (<5 ug!L). 

Last printed 9/10/2002 8:56 AM 
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Re: .,Fwd:1'CPEO-MEFJ Perchloratej 

lof4 

Subject: Re: [Fwd: [CPEO-MEF] Perchlorate] 
Date: Thu, 22 Feb 2001 09:01:07 -0700 

From: julie wanslow <julie_wanslow@nmenv.state.nm.us> 
To: julie jacobs <juliejacobs@nmenv.state.nm.us> 
CC: Steve Pullen <Steve_Pullen@nmenv.state.nm.us>, 

John Kieling <john_kieling@nmenv.state.nm.us> 

Julie, 

Thanks for the message. The information that was posted on the CPEO website regarding 
Melrose is 
incorrect. The perchlorate was detected in an onsite facility production well and not 
a public water 
supply well. I will notify CPEO of this mistake. 

I will send Steve Wust (DWB) an update on our perchlorate survey. One of our staff 
members will be 
going out to Cannon and Melrose next month to collect samples. Samples will be 
collected from the 
onsite production wells, monitor wells, and soil. 

In the fall of 1999, I received information from Cannon (in response to the 
perchlorate survey that 
I sent out) that they detected some perchlorate in their onsite facility production 
wells. I 
contacted the DWB and was referred to Steve Wust. I told him about the hits at 
Melrose (and 
Cannon). In March 1999 sampling, perchlorate was detected in one Melrose and two 
Cannon onsite 
facility production wells. The Melrose and Cannon wells were resampled a month later 
in April 1999. 
Based on the April sampling, there were no perchlorate above detection in the Cannon 
wells, and the 
concentrations in the Melrose well had dropped to 11 ppb. 

In September 1999, Cannon sent us a report that summarized these perchlorate results 
and they noted 
that the 11 ppb was below the California guideline of 18 ppb. 

I spoke with Steve Wust back in 1999 about this data and he indicated that there was 
not alot they 
could do. At that point, there was no drinking water regulatory requirement to 
sample for 
perchlorate. As of Jan. 1, 2001, only public water systems serving more than 10,000 
people need to 
sample for perchlorate (as an unregulated drinking water contaminant) . 

I'm hoping that NMWQCC decides to regulate perchlorate in the near future. Dennis 
mentioned that 
they were considering developing a state standard for it. 

Thanks again. If you want a copy of the 1999 report that Cannon sent us, please let 
me know. 

Julie 

julie jacobs wrote: 

> thanks, I was a bit suprised at the DW well in melrose that was 25 ppb. Hmmm, 
should we tell DW 
> bureau? 
> 

021l2/l001 9:01 AM 
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:of4 

> julie wanslow wrote: 
> 
> > FYI. 
> > 
> > Julie 
> > 

> > ------------------------------------------------------------------------
> > 

> > Subject: [CPEO-MEF] Perchlorate 
> > Date: Wed, 21 Feb 2001 08:34:12 -0800 
> > From: duorganizer@miltoxproj.org 
>>To: cpeo-military <cpeo-military@igc.topica.com> 
> > 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 

> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 

"Something came across my desk that I think will be useful in the effort now 
underway to identify drinking water supplies vulnerable to contamination 
from military facilities. It is a list of locations where perchlorate has 
been found in soil and water, and not surprisingly, many of them are 
military and related facilities. Given that perchlorate is a serious 
health threat, especially to children, and is often released to the 
environment via open detonation and other ordnance practices, this is 
important information to share. EPA does not have a final toxicity 
assessment but recommends the continued use of a 1995 provisional 
referencedose range, which translates to 4 to 18 ppb in drinking water. 

I've listed below the facilities that appear to be related to military 
activity 

> 
> 
> 
> 
> 
> 

> 
> 
> 
> 
> 
> 

or manufacturing of explosives where, through wells or soil sampling, 
perchlorate has been found in the environment. Since only a small 
percentage of perchlorate-using and/or -manufacturing facilities have been 
investigated, the list does not give a full picture of where the 
contamination is. There are many states where there has been no testing for 
perchlorate. Apparently, at nearly every facility where an effort has 

> > been made to look for perchlorate in soil and groundwater, it has been 
> > found. The list is accurate as of Nov. 2000." 
> > 
> > Apache Nitrogen Products 
> > Benson, AZ 
> > (explosives manufacturing) 
> > monitoring well, max. cone. ppb: 670 
> > 
> > Aerodyne 
> > Gila River Ind. Res. 
> > Chandler, AZ 
> > (propellant testing) 
> > monitoring well, ppb: 18 
> > 
> > Davis Monthan AFB 
> > Tucson, AZ 
> > (explosives/propellant disposal) 
> > soil, max. cone. not confirmed 
> > 
> > Unidynamics Phoenix Inc. 
> > Phoenix Goodyear Airport 
> > Goodyear, AZ 
> > (explosives/ordnance manufacturing) 
> > monitoring well, ppb: 80 
> > 
> > Universal Propulsion 
> > Phoenix, AZ 
~ > (rocket manufacturing) 
* > soil 

- > > 
> > Unidynamics Phoenix. Inc. 

0212212001 9:01 AM 
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> > White Tanks Disposal Area 
> > Maricopa County, AZ 
> > explosives/ordnance disposal 
> >public water supply well, unconfirmed report: 4 ppb 
> > 
> > Atlantic Research 
> > East Camden, AR 
> > rocket manufacturing 
> > disposal - OB/OD 
>>monitoring well 1,500 ppb 
>>surface water 480,000 ppb 
> > soil 
> > 
> ? Aerojet General 
> > also affects Mather AFB 
> > Rancho Cordova, CA 
> > rocket manufacturing 
> > public water supply well 260 ppb 
>>monitoring well 640,000 ppb 
> > 
> > Alpha Explosives 
> > Lincoln, CA 
> > explosives manufacturing 
>>monitoring well 67,000 ppb 
> > reported in surface water 
> > 
> > Boeing/Rocketdyne, NASA at 
> > Santa Susana Field Lab USDOE 
> > Santa Susana, CA 
> > rocket research, testing and production 
> > monitoring well 750 ppb 
> > 
> > Edwards AFB 
> > Jet Propulsion Lab, North Base 
> > Edwards, CA 
> > rocket research 
> > monitoring well 300 ppb 
> > 
> > El Taro Marine Corps Air Station 
> > Orange Co. CA 
> > explosives disposal 
> > monitoring well 380 ppb 
> > Lawrence Livermore National Laboratory 
> > Site 300 
> > Tracy, CA 
> > U.S. DOE explosives research 
> > monitoring well 84 ppb 
> > Lockheed Propulsion 
> > Upper Santa Ana Valley 
> > Redlands, CA 
> > rocket manufacturing 
> > public water supply well 87 ppb 
> > 
> > Massachusetts Military Reservation 
> > Cape Cod, MA 
> > military training, weapons testing 
> > munitions disposal at Camp Edwards 
> > monitoring wells 300 ppb 
> > 
> > Fort Wingate Depot Activity 
> > Gallup, NM 
> > ~losives disposal 
>>monitoring well 2,860 ppb 
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> > 
> > Holloman AFB 
> > Alamogordo, NM 
> > rocket testing 
> > monitoring well 40 ppb 
>>seasonal surface water 16,000 ppb 
> > soil 
> > 

> > Los Alamos National Lab 
> > Los Alamos, NM 
> > DOE chemicals lab 
> > public water supply well 3 ppb 
> > monitoring well 220 ppb 
>>deep borehole water 1,662 ppb 
> > 
> > Melrose Air Force Range 
> > Melrose, NM 
> > explosives 
> > public water supply well 25 ppb 
> > 
> > White Sands Missile Range 
> > White Sands, NM 
> > rocket testing 
>>monitoring well 21,000 ppb 
> > soil 
> > 
> > Longhorn Army Ammunition Depot 
> > Karnak, TX 
> > propellant handling 
>>monitoring well 91,000 ppb 
> > reported in surface water 
> > soil 
> > 
> > PANTEX Plant (DOE) 
> > Amarillo, TX 
> > explosives 
> > monitoring well 5 ppb 
> > 
> > Red River Army Depot 
> > Texarkana, TX 
> > propellant handling 
> > monitoring well 80 ppb 
> > 

> > ------------------------------------------------
> > You can find archived listserve messages on the CPEO website at 
> > 
> > http:llwww.cpeo.orqllistslindex.html. 
> > 

>>If this email has been forwarded to you and you'd like to subscribe, please send 
a message to: 
> > 
> > cpeo-milita~-subscribe@igc.topica.com 
> > 
> > 
> > T 0 P I C A -- Learn More. Surf Less. 
> > Newsletters, Tips and Discussions on Topics You Choose. 
> > http:llwww.topiaa.com/0artnerltaq01 
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DEPARTMENT OF THE AIR FORCE 

27TH ClVIL ENGINEER SQUADRON (ACC) 
CANNON Am FORCE BASE NEW MEXICO 

Lt Colonel Eric J. Wilbur 
Commander 
506 N DL Ingram Blvd 
Cannon AFB NM 88103-5136 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New M~xico Environment Department 
2044 Galisteo Street 
P 0 Box 26110 
Santa Fe NM 87502 

Dea:r Mr. Bearzi 

In response to the 29 Sep 99letter from your office signed by Julie Wanslow requesting a 
survey of possible perchlorate contaminated sites on Cannon AFB and Melrose Air Force Range, 
attached are survey forms identifying four sites on each installation. 

It is our belief that the potential for perchlorate contamination on Cannon AFB and Melrose 
Air Force Range is small given that perchlorate usage has been limited at the facilities. 

If you have any questions, please contact Mr. Sanford Hutsell at (505) 784-6378 or Mr. John 
Pike at (505) 784-1092 of my environmental flight. 

Attachment: 
Perchlorate Survey of Sites 

cc: 
NMED ( J. Wanslow) 
EPA Region VI (D. Neleigh) 
EPA Region VI (B. Sturdivant) 

Sincerely 

ERlC J. WILBUR, Lt Col, USAF 
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Facility Name: ~Melrose. A'rf Force Range Septclmber, 1999 
Facility Conmct Person: -li!.Sa~n"""fo~:..:oi:!..ir!...!dL....lH.tlouut .... s!.J=ei..:!:l""'l--------
Phone Number. 505-784-6378 
Date: 12 Oct 99 
PagcLof _a 

Perchlorate Survey of Sites in New Mexico 

Please complete one sheet for each stte. Coruplete Questions 1-18 for four 1ltes witb the most potential for 
perchlorate contamination. Sec instruction sheet for criteria for selecting the four sites. Please complete Questions 
1-8 for all the rest of the perddorate-related sites assoelated with your facility, Including sites that are not 
c:ollSidcred RCRAw or HSWA-regulated sites and sites that are not located on your property. 

1. Site Name: SWMU 118 Explosives Ordnance Disposal Open Burn Open Detonation·· Pit 

2. Type of perchlorate-related site (soc instructions for definition): Tbermal D~at;r;:y!;ition 2 O~en 
De,tQna.t1on 

3. Describe the management practices ofperchlorate..oontaminated materials and the estimated volumes that 
were managed: 

Open Burn, Volumes Unknown 

4. Has groundwater ever been sampled for perchlorate? YES (®) 
If yes, indicate dates of sampling and muimum concentrations•: 

S. Has surface water ever been sampled for perchlorate? YES @§) 
If yes, indicate dates of sampling and maximum concentrations*: 

6. Has soil or sediment ever been sampled for perchlorate? YES @g) 
If yes, indicate dates of sampling and maximum concentrations*: 

7. Do you suspect this site to have perchlorate contamination? YES(E9"5 
If yes, specify which media is suspected as being contaminated? 

8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless .required 

Q11estions 9-18 need to be completed for only four sites witb the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
2QQ ft 

10. Specify dates for the next four scheduled GW sampling events: None scheduled 

11. Depth to.shallowest monitored zone (in feet): IJnkDown, caimat lgcate 1n I~~Qid~ 
12. Range of Total Dissolved Solids (IDS) in GW: Unknown 
13. Horizontal Distance to Surface Wat« (in feet): Na:ce fez: mile!ii 

' 
14. RJmge ofiDS of Surface Water: lil.l A 

lS. Specify dates for the next four scheduled surface water sampling events: none scheduled 

16. Would the facility like to split soil, sediment, GW, surface water samples with HRMB?@ NO 
17. Could the facility provide GPS information and a map of the sample locations? @ NO 
18. Site Access Problems (describe): NcDe.. e.xc~Bt ~cceas to Melrose Range must be 

scheduled. ' 

• If COIICeQtfations were below detedioa, hldlcate the det.«:tlon limit. 
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Facility Name: Melt"ose Ai'M'orce Range September, 1999 
Facility Contact Person: ____:::S,!:!act:n.:.fo~r;:;.;d~H.:.:U.:..:t;:.:;S:..:e::::l:.::l:.__ ______ _ 
PhoncNumber: 505-784-6378 
Date: 13 Oct 99 
Page.2,_of ~ 

Perchlorate Survey of Sites in New Mexico 

Please complete one sheet for eaeh site. Complete Questionsl-18 fOI" four sites with the most potential for 
perchlorate contamination. See Instruction aheet for criteria for selecting the four si.tes. Please complete Questions 
1-8 for all the rest of the perdllorate-related situ associated with your facility, lnduding sites that are not 
considered RCRA- or HSW A-regulated sites and sites that are not located on your property. 

1. Site Name: SWMU 118 ExplosiV'es Ordnance Disposal Pit Monitox-ing Well 

2. Type of perchlomte-related site (see instructions for definition): Open Bnr:D, Open O~tonation 

3. Describe the management practices ofperchlorate.contmninated ll18terials and the estimated volumes that 
were managed: 

Open Burning and detonation, volumes unkngwn 

4. Has groundwater ever been sampled for per.chlorate? YES @§) 
If yes, indicate dates of sampling and maximum concentrations*: 

5. Has surface water ever been sampled for perchlomte? YES @ 
Ifyes, indicate dates of sampling and maximum concentrations•: 

6. Has soil or sediment ever been sampled for perchlorate? YES @ 
If yes, indicate dates of sampling and maximum concentrations*: 

7. Do you suspect this site to have perchlorate contamination? YES @§) 
If yes, specifY which media is suspected as being contaminated? 

8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless.requi~ed. 

Questions 9-18 need to be completed for only four lites with the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient OW monitor wells (in feet): 

10. Specify dates for the next four scheduled GW sampling events: None scheduled 

11. Depth to.shallowest monitored zone (in feet): Unknown, cannot locateJin:.records 

12. Range of Total Dissolved Solids (TDS) in OW: Unknown 

13. Horizontal Distance to Surface Water (in feet): Mi1P~:: 

' 
14. Range ofTDS of Surface Water: N/A 
15. Specify dates for the next four scheduled surface water sampling events: N{_A 

16. Would the facility like to split soil, sediment, OW, surface water samples with HRMB?@ NO 

17. Could the facility provide OPS infonnation and a map of the saiilple locations? @ NO 
18. Site Access Problems (describe): NoDe, except access :to hi~ltos~ Bmse· mus' be &~;;h~dul ed • 

• If coracentratlons were below detection, iodieatc the detection limit. 
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"'-"' Facility Name: Melrose Air Fn.rce Range 
Facility Contact Person: Sanford Hutsell 

September, 1999 

Phone Number: 505-784-6:378 
Date: 13 Oct 99 
Page 3 of 4 

Perchlorate Su("\\'ey of Sites i.o New Mexico 

Please complete one sheet for each site. Complete Questions 1-18 for four sites with the most potential Cor 
perchlorate contamination. See instruction sheet for criteria for selecting the four sites. Please complete Questions 
1-8 for all the rest of the pereblorate-related sites a.ssoclated witb your facility, including 1ites that are not 
considered RCRA- or HSW A-regubited 1ites and sites that are not located on your property. 

I. Site Name: SWMU 114 Ordnance Disposal Trenches 

2. Type of perchlorate-related site (see instructions for definition): !.and disposal 

3. Describe the management pnu;:tices of perohlorate-oontaminated. materials and the estimated volumes that 
were managed: 

It is thought that all ordnance was safed before burying in trenches. 
Potential for rockets. 

4. Has groundwater ever been sampled for perchlorate? YES @g) 
If yes, indicate dates of sampling and maximum concentrations~ 

5. Has surface water ewer been sampled for perchlorate? YES 
If yes, indicate dates of sampling and maximum concentrations•: 

6. Has soil or sediment ever been sampled for perchlorate? YES @§) 
Ifyes, indicate dates of sampling and maximum concentrations*· 

7. Do you suspect this site to have perchlorate contamination?~ NO 
If yes, specify which media is suspected as being contaminated? .S.a11 

8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless required. 

Questions 9-18 need to be completed for only four 1ites with the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
4 l!Tells on site 

10. Specify dates for the next four scheduled GW sampling events: None scheduled 

11. Depth to.shallowest monitored zone (in feet): 155 ft 
12. Range of Total Dissolved Solids (TDS) in GW: l!Dls.Dm.m 
13. Horizontal Distance to Surface Water (in feet): Miles 

' 
14. Range of1DS of Surface Water: N/A 
15. Specify dates for the next four scheduled surface water sampling events: None scheduled 

16. Would the facllity like to split soil, sediment,OW, sur!lwc water samples with ~~ NO 
17. Could the facility provide GPS information end a map ofthe sample locations? 
18. Site Access Problems (describe): None 

• If concentrations were below cletcction, Indicate the detection limit. 
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FacllityName: Melrose'w1r Force Range September, I 999 
Facility Contact Person: Sanford Hutsell 
PhoneNumber: 505-784-6378 
Date: 13 Oct 99 
Page 4 of 4 

Perchlorate Survey of Sites In New Mexico 

Please complete one sheet for each site. Complete Questions 1-18 for foar sites with tbe most potential for 
perchlorate contamination. See instruction sheet for criteria for selecting the four sites. Please complete Questions 
l..S for all the rest of tbe perebloratc-related silts associated with your raclllty, htdnding sites that are not 
considered RCRA- or HSWA-regulated sites and sites that are not located Oh yonr property. 

1. Site Name: SWMU 115 Stock Pond 

2. Type of perchlorate-related site (see instructions for definition): La~:~d d11ii:QQsal site 

3. Describe the management practices of perchlorate-contaminated materials and the estimated volumes that 
were managed: 

Possibl~ buried after being aafed 

4. Has groundwater ever~ sampled for perchlorate? YES CEQ) 
Ifyes, indicate dates of sampling and maximum concentrations*: 

S. Has surface water ever been sampled for perchlorate? YES@ 
If yes, indicate dates of sampling and maximum concentrations*: 

6. Has soil or sediment ever been sampled for perchlorate? YES @ 
U yes, indicate dates of sampliri.g and n;wc.inlum concentrations*: 

7. Do you suspect this site to have perchlorate contamination? YES@) 
If yes, specifY which media is suspected as being contaminated? 

8. Describe future plans for collecting groundwater, sudace water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless.required 

Questions 9-18 need to be completed for only four sites with the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
M-il,.a 

10. Specify dates for the next four scheduled OW sampling events: N /A 

-
11. Depth to.shallowcst monitored zone (in feet): 40 ft 
12. Range of Total Dissolved Solids (IDS) In OW: Unknown 
13. Horizontal Distance to Surface Water (in feet): Qn site seasonally 

' 
14. Range oflDS of Surface Water: Unlmown 
15. Specify dates for the next four scheduled surface water sampling events: None scheduled 

16. Would the facility like to split soil, sediment, GW, surface water samples with HRMB'@§) NO 
17. Could the facility provide GPS infonnation and a map of the sample locations? @ NO 
18. Site Access Problems (describe): None 1 exce2t access to Melrose Range must be schedul~d · 

• If concentrations were below detection. Indicate the detection limit. 
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Facility Name: Cannon ~ September, 1999 
Facility Contact Penon: _!S:!..!ia.un!.:!fu.ou.rolo!d":-.t..:H~u·.~=.tK.:se~::,;l~l=---------
Phone Number: 50S-78A.-6378 
Date: 12 Oct 99 
Page ....1. of ll.. 

Perchlorate Survey of Sites in New Mexico 
Please complete one sheet for ~ch site. Complete Questions 1-18 for four sites with the most potential for 
perchlorate contamination. See instruction sheet for c:ritcrla for selecting the four sites. Please complete Questions 
I-8 for all the rest of' the perchlorate-related sites associated witb your faciUty, including sites that are not 
considered RCRA~ or HSWA-regnlated sites and sltes that arc not located on your property. 

I. Site Name; Wea2ons Storage Area 

2. Type of perchlorate-related site (see instructions for definition): __ s_t_o_r_ag_e _________ _ 

3. Describe the management practices ofporohlorate-contarninated materials and the estimated volumes that 
wore managed: · 

Unknown 

-- ·----------------4. Has groundwater ever been sampled for perchlorate? (¥'BS J {~ 
If yes, indicate dates of sampling and m~~Ximum concentra1i5ils•: 20 Apr 99, <5. 0 mg/1 

5. Has surface water ever been sampled for perchlorate? YES ~ 
lfye.t, indicate dates of sampling and maximum concen1rations*: ----:::::=-~-------

6. Has soil or sediment ever been sampled for perchlorate? YES Q@) 
If yes, indicate dates of sampling and maximum concentrations"': __,.."""":!1~------------

7. Do you suspect this site to have perchlorate contamination? YES~ 
Ifyes, specify which media is suspected as being contaminated? __ ~-----............ ------

8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): · 

If required, we will test monitor wells in vicinity of weapons storage 
area using Method 9056, ion chromatography, With detection li:in:Lt:; bf· .: 
0.1 ppm 

Questions 9·18 need to be completed for only four lites with the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
1500 feet 

10. Specify dates for the next four scheduledGW sampling events: Once per year, date 
no..t.. lq)own. 

11. Depth to shallowest monitored zone (in feet): -~..;;2~·9.::-0::-f::...:e::...:e:...:t~~-r:r----------12. Range or'Total Dissolved Solids (lDS) in OW: ~4~40.;.....-_14_0_0_m_:g::.:./_1 __________ _ 
13. Horizontal Distance to Surface Water (in fcet):_t~..~,r n~''n~¥--n~---------------14. Range ofiDS of Surface Water:. ____________________ _ 
15. Specify dates for the next four scheduled surface water sampling events: None scheduled 

16. Would the facility like to split soil, sediment, GW, surface water samples with~?@ 
17. Could the facility provide GPS infonnation and a map of tho sample locations?~ NO 

NO 

18. Site Access Problems (describe): ___llJII.cr'"ID"'.e...·----------------------

• If concentrations were below ~on, Indicate the detection limit 
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Facility Name: Cannon A:l1!r September, 1999 
Facility Contact Person: Sanford Hutsell 
PhoneNumber: 505-784-6378 
Date: 12 Oct 99 
Page2._ of ..!J.. 

Perchlorate Survey of Sites In New Mexico 

Please complete one sheet ror caeb site. Complete Questions 1-18 for t'our sites with the most potential for 
perchlorate contamination. See instruction sheet for criteria for selec:tlng tbe four sites. Please complete Questions 
1-8 for all the rest of the percblorate.relatcd sites associated witb your fadlity, iD.duding sites tbat are not 
considered RCRA- or HSW A-regulated sites and sites that are not located on your property. 

l. Site Name: Monitor Well N downgradient of weapons storage area. 

2. Type of perchlorate-related site (see instructions for deimition): St:cx:age 

3. Describe the management practices ofper:cldorate-contaminated materials and the estimated volumes that 
were managed: 

None known of 

4. Has groundwater ever been sampled for perchlorate? @§) NO 
If yes, indicate dates of sampling and maximum concentrations*: 20 

S. Has surface water ever ·been sampled fo.- perchlorate? YES @ 
Apr 99, <s.o mg/1 

If yes, indicate dates of sampling and maximum concentrations*: 
6. Has soil or sediment ever been sampled for perchlorate? YES @ 

If yes, indicate dates of sampling and maximum concentrations•: 
7. Do you suspect this site to have perchlorate contamination? YES @ 

It yes, specify which media is suspected as being contaminated? 
8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 

describe proposed analytical method and detection limit): 
None unless reguired. 

Questions 9-18 need to be completed t'or only four sites witb the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
N/A 

10. Specify dates for the· next four scheduled GW sampling events: Once per year, dates 

1Jtzalu11 J all J e 
11. Depth to.shallowest monitored zone (in feet): 220 ft'. 
12. Range ofTotal Dissolved Solids (TDS) in OW: 400 - 600 mg/1 
13. Horizontal Distance to Surface Water (in feet): 900 ft 

"' 
14. Range ofiDS of Surface Water: Unknown 
15. Specify dates for the next four scheduled surface water sampling events: None scheduled 

16. Would the facility like to split soil, sediment, OW, surface water samples with HRMB?~ NO 
17. Could the facility provide GPS infonnation and a map of the sample locations? @ NO 
18. Site Access Problems (describe): None 

• If concentrations were below detccdon, Indicate the dctection limit 
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Facility Name: cannon ~B September, 1999 
Facility Contact Person: -::=Sa~n:::Cf:"o:;..;r:-;;d~H;;.;;;u;....t..;:;.s_e.;..;l_l _______ _ 
Phone Number: 505-784-6378 
Date: 12 Oct 99 
Page 3 of 4 

Perchlorate Sur'V'ey of Sites lo New Mexico 
Please complete one sheet ror each site. Complete Questions t -18 for four sites with the most potential for 
perchlorate contamination. See instruetlon sheet for criteria for selecting tbc four sites. Please complete Questions 
1-8 for all the rest or the perchlorate-related sites associated with your racllity,lncloding sites that are not 
considered RCRA- or HSWA-regulated sites and sites that are not located on your property. 

1. Site Name: Explosives Ordnance DisEosal P~actice Range 

2. Type of perchlorate-related site (sec instructions for definition): Demolition Practice Facility 
!destruction and OEen detonation~ 

3. Describe the management practices of perchlorate-contaminated materials and the estimated volumes that 
were managed: 

:t!one known 12:f 

4. Has groundwater evor been sampled for perchlorate? ~ NO 
If yes, indicate dates of sampling and maximum concentrations+: 20 Apr 9 9. < 5. 0 m.g I 1 

S. Has surface water ever been sampled for perchlorate? YES @ 
Ifyes, indicate dates of sampling and maximum concentrations*: 

6. Has soil or sediment ever been sampled for perchlorate? YES @§) 
If yes, indicate dates of sampling and maximum concentrations*: 

7. Do you suspect this site to have pecchlorate contamination? YES@ 
If yes, specify which media is suspected as being contaminated? 

8. Describe future plans for collecting groundwater, surface water, soil, sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless reguired 

Questions 9-18 need to be completed ror only four sites with the most potential for perclJlorate contandoation 

9. Horizontal Distance to nearest downgradient GW monitor wells (in feet): 
1500 ft 

10. Specify dates for the next four scheduled GW sampling events: Aug annually 

1 1. Depth to shallowest monitored zone (in feet): 2.90 feet 
12. Range of Total Dissolved Solids (TI)S) in GW: {1{10 - 1900 m.gll 
13. Horizontal Distance to Surface Water (in feet): 2500 ft 

' 
14. Ratige ofTDS of Surface Water: Unknown 
15. Specify dates for the next four scheduled surface water sampling events: None scheduled. 

16. Would the facility like to split soil, sediment, GW, surface water sam.ples with~?@ NO 
17. Could the facility provi4e GPS information and a map of the sample locations? YES NO 
18. Site Access Problems (describe): None 

• If concentrations were below detection. indicate chc detection limit. 
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F~ility Name: Cannon A.,_., September, 1999 
Facility Contact Person: Sanford Hutsell 
Phom:Number. 505-784-6378 
Date: 12 Oct 99 
Page 4 o(:4 

Perchlorate Sunrey of Sites in New Mexico 
Please complete one sheet for eac:b site. Complete Questions 1-18 for four sites witlt the most potential for 
perchlorate contamination. See instruction sheet for criteria for selecting the four sites. Please complete Questions 
l...S for all the rest of the perchlorate-related sites associated with your facility, including 1ites that are not 
considered RCRA- or HSW A-regulated sites and sites that are not located on your property. 

I. Site Name:_.......:;P...::l:.::a~y...;;;a-=Lc::a.:..:k""e_· .=.d.=:.on=w=gc.r:..:a::.:d:.:i:.:e:..:n::..:t=--=f=-=r=-=o=m::.......:;w...::e;.::a:..~:p~o.::n:::::s-=:::s~t.:::.o.::.ra=ge::::...... __________ _ 

2. Type of perchlorate-related site (see instructions for definition):._.:.s_t_o_r_a.::::g_e _________ _ 

3. Describe the management practices of perchlorate-contaminated materials and the estimated volumes that 
were managed: 

None kno'W'n of 

4. Has groundwater ever been sampled for perchlorate? @§) NO 
If yes, indicate dates of sampling and maximum concentrations*~o Apr 99, 5 Qmg 11 

5. Has surface water ever been sampled for perchlorate? YES ~ 
If yes, indicate dates of sampling and maximum concentrations*: ~----,..-----'----

6. Has soil or sediment ever been sampled for perchlorate? YES @ 
If yes, indicate dates of sampling and maximum concentrations*: --;;..--.-.;:-------::..-.-------

7. Do you suspect this site to have perchlorate contamination? YES @ 
If yes, specify which media is suspected as being contaminated?---------------

8. Describe future plans for collecting groundwater, surface water, soil,. sediment samples for perchlorate (also 
describe proposed analytical method and detection limit): 

None unless required 

Questions 9-18 need tG be c:ornpleted for only four •ites with the most potential for perchlorate contamination 

9. Horizontal Distance to nearest downgradient OW monitor wells (in feet): 
700 ft 

10. SpecifY dates for the next four scheduled OW sampling events: _An_n_u_a_l_ly::...._d_a_t_e ________ _ 
pnavailable 

11. Depth to.shallowest monitored zone (in feet): __ . .;.;.29.:....0.:....._f_;e_e....;.t ____________ _ 
12. Range ofTotal Dissolved Solids (IDS) in GW: __:4::;.:4?0:..___--=1~4:...:::0..:::.0.....:m=.c:g1L/..:::l __________ _ 
13. Horizontal Distance to Surface Water (in feet): __ N ..... / A ________________ _ 
14. Range oflDS of Surface Water: __ U_n_k_n_o_wn ______ ~-------------
15. Specify dates for the next four scheduled surface water sampling events: blcne scbednl ed 

16. Would the facility like to split soil, sediment, OW, surface water samples with HRMB?@ NO 
17. Could tho facility provide GPS information and a map ofthc sample locations?@ NO 
18. Site Access Problems (describe): _N:.....o_n_e ___ ---:-------------------

• ff concentrations were below detection, indicate the detection limit. 
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GARY E. JOHNSON 
GOVERNOR 

February 8, 1999 

ENVIRONMENT DEPARTMENT 
'•,,,tlazardous & Radioactive Materials Bure~ 

2044 Galisteo Street 
P.O. Box 26IIO 

Santa Fe, New Mexico 87502 
(505) 827-1557 

Fax (505) 827-1544 

27 CES/CEV Attn: Mr. Danny Barnett 
506 N. D.L. Ingram Blvd. 
Cannon AFB, NM 88103 

Dear Mr. Barnett: 

PETER MAGGIORE 
SEC~ETA~Y 

On the 5th of January I faxed a copy of the report from the American Water System that showed 
2 wells on Cannon AFB having perchlorate contamination. 

Mr. John Rebman replied, saying that he disagreed with the report and acknowledged that 
Cannon does not sample its drinking water wells, groundwater monitoring wells or wastewater 
effluent for the presence of perchlorate. 

The New Mexioo Environment Department Hazardous and Radioactive Materials Bureau 
recommends that Cannon do limited sampling of drinking water wells and groundwater 
monitoring wells for the presence of perchlorate to rule out the possibility of contamination. 

Please respond within 30 days of receipt of this letter to let us know what Cannon intends to do 
about this request. 11umk you for your cooperation. · · 

Sincerely, 

))~~·~ 
Debby Brin!lerhoff 
Environmental Specialist 

xc: Phyllis Bustamante, Ground Water Quality Bureau, NMED 



State of New Mexico II J r' ' 

-ENVIRONMENT DEPARTMENT ,}J;(\·r / 
"1fazardous & Radioactive Materials Bure~lf·'x / 

2044 Galisteo Street . _ . . . 
P.O. Box 26IIO 

GARY E. JOHNSON 
GOVERNOR 

Santa Fe, New Mexico 87502 
(505) 827-1557 PETER MAGGIORE 

Fax (505) 827-1544 
S£CR£TA.RY 

MEMORANDUM January 20, 1999 

To: 

Through: 

From: 

Re: 

Benito Garcia, Chief: HRMB 

John Tymkowycb, Program Manager, HRMB (j '#v-;r.
Debby Brinkerhofl: Environmental Specialist, HRMB~ 

Occurrance of Perchlorate and MTBE in two Cannon AFB wells 

According to a study performed by the American Water Works Service Co. Perchlorate and 

Methyl Tertiary Butyl Ether (MTBE) are found in two possibly three wells associated with 
Cannon AFB. The wells are # 44,45, and 48. 

The levels found during the sampling were very low in the microgramllleveL The levels were 

well below the 18 microgramlllevel used as a guideline by the California Department of Health. 

The Roswell company, Longhorn Manufilcturing Company received shipments of Perchlorate 

from Kerr-McGee sometime between 1978 and the present. An HRMB file search found no 

company with that name. 

It is believed that when perchlorates are buried in landfills they may form compounds with other · ~ 

chemicals and then leach into the groundwater. /r<- w, ~ 

Cannon AFB contends that there is no reason to suspect that perchlorate is present in any of its'/ V 
wells and does not intend to do any sampling. 

I recommend that Cannon should at least sample the three wells the American Water Works 

sampled and probably other wells in the vicinity for perchlorate and MTBE to protect the 

personnel from contaminated drinking water. In my opinion, it is better to be proactive than 

reactive in this situation. 

J~ 
/ 

I also recommend that the enforcement section inspect Longhorn Manufilcturing if they still are 

operating in Roswell. 



• r• ~' 

~ARTMENT OF THE AIR FO~ 
HEADQUARTERS 27th SUPPORT GROUP (ACCl 

CANNON AIR FORCE BASE NEW MEXICO 

Colonel James A. Thomas III 
Commander 
110 E Sextant Avenue Ste 1098 
Cannon AFB NM 88103-5323 

Ms. Debby Brinkerhoff 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
PO Box 26110 
Santa Fe, NM 87502 

Dear Ms. Brinkerhoff 

~1 0 MAR 1998 

fYlel ro5e 
.. i( 2 t£ 
/91J' 

The purpose of this letter is to inform you of actions Cannon Air Force Base (AFB) intends 
to take regarding your request for limited sampling of drinking water and groundwater monitoring 
wells for the presenCe of perchlorate. Prior to discussing our intentions, I want to emphasize that 
your assertion, as made in your 8 Feb 99letter to Mr. Danny Barnett, that the American Water 
Works Service Company, Inc. report identified two wells on Cannon AFB as having perchlorate 
contamination, is incorrect. 

As a result of data from three drinking water wells, the report identified Cannon AFB as a 
"possible source" for perchlorate contamination. These wells (see Attachment 1) are not on 
Cannon AFB, rather they are located south of Clovis, NM. In his 8 Jan 99 facsimile transmission 
to you, Mr. John Rebman stated neither drinking water wells, groundwater monitoring wells nor 
treated wastewater eflluent have been analyzed for the presence of perchlorate. The report and 
Mr. Rebman's response to the report clearly indicate the wells are not located on Cannon AFB. 
The location of the base, in relation to the three wells, does not suggest Cannon AFB is a 
"possible source" for perchlorate contamination. It is much more likely, as the report mentions, 
that perchlorate contamination is the result of past mining activities involving flushing of ore cars 
into Santa Fe Lake. The lake is up-gradient (in relation to the south-easterly groundwater flows) 
of the wells identified in the report. 



While, as Mr. Rebman indicated to you, there is no reason to suspect perchlorate is present, 
Cannon AFB will analyze the groundwater within six active drinking water production wells (see 
Attachment 2). This precautionary measure will help assure the protection of our consumers, 
however, as the report indicates, low levels of perchlorate do not pose a health or aesthetic risk. 
This view is shared by the Environmental Protection Agency and your department as drinking 
water systems are not tested for the presence of perchlorate. Results of this testing will be 
provided to you. 

If you have any questions regarding this issue, please contact Mr. Rebman, Environmental 
Flight, at (505) 784-1099. 

Sincerely 

~4.1: 
~S A. THOMAS III, Colone, SAF 

Attachments: 
1. Map Identifying Wells in Report 
2. Location of Active Drinking Water Wells 

cc: 
NMED, Ground Water Pollution Prevention Seciion (P. Bustamante) 
NMED, Clovis Field Office (D. Tanner) 
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Colonel John T. Bowen 
Commander 

:~DEPARTMENT OF THE AIR FO~ 
HEADQUARTERS 27TH SUPPORT GROUP (ACC) 

CANNON AIR FORCE ~ASE NEW MEXICO 

110 E Sextant A venue Ste 1098 
Cannon AFB NM 88103-5323 

Ms. Debby Brinkerhoff 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
PO Box26110 
Santa Fe NM 87502 

Dear Ms. Brinkerhoff 

1 6 SEP 1900~ 

Colonel James A. Thomas III, former Commander of the 27th Support Group, notified you 
in his 10 Mar 99letter that Cannon Air Force Base (AFB) would analyze water within six active 
drinking water production wells for the presence of perchlorate. In addition to the six wells 
located on Cannon AFB (Water Supply System #679-05), water samples at the two production 
wells located on Melrose Air Force Range (WSS #803-05) were analyzed. 

The following tables summarize sampling and analysis results: 

Table 1: Initial Sampling Event-23 Mar 99 

Production Perchlorate Analysis 
Well No. Result (J.tg/L) Comments 

2 46 
3 <5.0 
5 <5.0 
7 21 
8 <5.0 
11 25 Well located on Melrose AFR. 
12 <5.0 
13 Not Sampled This well, located on Melrose AFR, was 

not connected to the potable water 
system at the time sampling took place. 

Notes: 
1. J.Lg/L = micrograms per liter 
2. 5.0 J.Lg/L =minimum detection limit for EPA Method used (EPA Method 600) 



Table 2: Confirmation and Duplicate Sampling Event-20 Apr 99 

Production Perchlorate Analysis 
Well No. Result (J.Lg/L) Comments 

2 <5.0 
7 <5.0 
11 11 Well located on Melrose AFR. 

13 <5.0 Well, located on Melrose AFR, 
connected to potable water system. 

2 {Duplicate) <5.0 
7 {Duplicate) <5.0 
11 (Duplicate) -- Sample container broke in transit. 

13 (Duplicate) <5.0 
Notes: 
1. 11g/L =micrograms per liter 
2. 5.0 11g/L =minimum detection limit for EPA Method used (EPA Method 600) 

Confirmation samples were not collected from production wells 3, 5, 8 and 12 as initial 

results were below the minimum detection limit. Confirmation and duplicate samples were taken 

after dedicated chlorine injection systems at production wells 2, 7, 11 and 13 were shut off and 

purging of the wells (three well volumes of water). These measures, not conducted during initial 

sampling, ensured analysis results were not affected by chlorine. Production well 11 was the 

only well that indicated the presence of perchlorate. In the report, Occurrence of Perchlorate 

and Methyl Tertiary Butyl Ether (MI'BE) in Groundwater of the American Water System, which 

you provided to Mrs. Vera Wood, Environmental Flight, the California Department of Health 

cited a guideline concentration of 18 ).lg!L. The detected concentration within well 11 was below 

this guideline concentration. 

The aforementioned report (page 15) states: "Ammonia ... can potentially react with chlorate 

present in several insecticides and pesticides to form perchlorate." Melrose AFR, located 30 

miles west of Cannon AFB, is surrounded by agricultural lands for cattle grazing and crop 

production. It is conceivable perchlorate concentrations detected in well 11 are the result of this 

prolific agricultural industry. Past expended ordnance and explosives disposal practices on 

Melrose AFR may also have contributed to the detection of perchlorate. Two inactive solid 

waste management units (SWMUs) are under investigation. SWMU 114, Expended Ordnance 

Burial Site, and SWMU 115, Explosives Contaminated Burial Site, are Resource Conservation 

and Recovery Act subtitle C facilities being investigated under our restoration program. 



If you ha~e any questions regarding perchlorate sampiing and analysis , please contact 
Mr. John Rebman, Environmental Flight, at (505) 784-1099. 

Sincerely 

~cr.-3o-~ 
JOHN T. BOWEN, Colonel, USAF 

cc: 
NMED, Ground Water Pollution Prevention Section (P. Bustamante) 
NMED, Clovis Field Office (D. Tanner) 
AFCEE, Dallas Regional Office (T. Manning) 

/. 
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TO: NAME: David S Vanlandingham 

ORGANIZATION: US EPA Region 6 

MAIL CODE: 6PD·N 

FAX NUMBER: (214) 665 7263 

PHONE NUMBER: (214) 665-2254 

FROM: Kevin Mayer 
U.S. Environmental Protection Agency 

Region IX, SFD-7-2 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

DIVISION: Superfund 

MAIL CODE: SFD-7-2 

PHONE NUMBER: ( 415) 7 44-2248 
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PAGES (Including Cover) 

SUBJECT: Perchlorate 

NOTES: This document was sent to me by Daniel Schecter, Director of 

Environmental Compliance of the American Water Works Service Company, Inc. 

in Voorhees, New Jersey (609) 346-8206. 1 will mail the other 30 pages of text. 

I am surprised that they published this before confirmatory sampling of wells where 

perchlorate had been detected, which I was told they had scheduled for this autumn. 

No region 6 wells had any MTBE detections (only NJ, NY, CT, MA, WV and CAl 
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EXECUTIVE SUMMARY 

The occurrence of perchlorate and methyl tertiary butyl ether (MI'BE) in groundwater 

supplies bas generated a lot of concern. This report provides a literature review of both of these 

compounds addressing their chemical properties, occurrence, health effects, treatment, and 

regulatory status and summarizes monitoring data from groundwater sources in the American 

Water System. 

Available literature indicate percblorate can occur in levels of up to 165 pgiL in surface 

waters and up to 280 pgiL in some California ground waters. However, of the total 386 samples 

collected and analyzed from the American Water Works Service Company's ground water 

sources (from sixteen states and fi:om diverse locations), only ten tested positive (<3%} indicating· 

that percblorate contamination is a loealiud problem for water sources located near ammunition 

factories, defense establishments and percblorate manu&cturing plants. The perchlorate 

concentrations ranged from <4 to 6 pgfL. wen within the guideline value of 18 pg!L, suggested 

by California Department ofHealth. Treatment alternatives exist for decontamination of 

wastewater containing high concentration of perchlorate, but no effective techniques are preseiltly 

available for removing low levels of perchlorate from drinking water sources. 

A total of2120 samples representing 450 wells (raw and treated) were tested from 16 

states during 1997 for methyl tertiary buiyl ether (MTBE). Only 44 samples (-2%) tested 

positive for MTBE. representing 17 wells (- 4%), and the highest concentration (8.0 pg/L) was 

well below the EPA health advisory recommendation of20-40 pg!L. Of these 44 sampl~ 22 

were raw water, 21 treated water and one was from a disttibution system. The main sources of 

MTBE contamination are underground stoage tanks. pipelines, and· spills. As of the end of 1997, 

there have been over 340,000 confinned releases from underground storage tanks in the U.S. 

MTBE and other gasoline constituents have also been detected in several lakes and reservoirs 

across the country, with the source ofMTBE thought to be release from recreational boating. 

PrelinUna.Jy results have indicated that GAC Jiltration and air stripping remove MTBE in the range 

of27-SS%, with the removal efficiency a function of the initial MTBE concentration. The 

application of these technologies as a combination treatment can be expected to enhance the 

removal ofMlBE from contaminated sources. 

Overall, while the study does detect low levels of perchlorate and MTBE in some 

groundwater sources, the levels do not pose a health or aesthetic· risk. The report does highlight 

the need for American subsidiaries to remain vigilant with regard to potential sources of 

contamination within well fields, cspeciaiJy with underground storage tanks, landfills. and 

industrial pollutants. Not aU American Systems have formal wellhead protection programs in 

place. Such guidelines should include coordination with State program, monitoring of activities on . 

Company-owned property surrounding the wellhead, development oflocal wellhead protection 

ordinances, and an assessment ofthe need to acquire additional property around the well so as to 

exercise control of activity within the area of influence of the weD. 

i 
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CONCLUSIONS AND RECOI\IMENDATIONS- PERCHLORATE 

• Perchlorate is not a regulated compound under Safe Drinking Water Act, therefore 

currently there are limited data available regarding its occurrence. No 
comprehensive occurrence data is available for swface waters. A seasonal 
variation and occurrence data for both swfac.e and ground source~ is needed 

since perchlorate's mobility in aqueous phase is temperature dependant. 

• Recent detection of perchlorate in sevetal surface waters and ground water wells 
used to supp1y drinking water bas created an unforseen water contamination crisis 

in the Western states. although problems are likely to emerge at other sites where 
perchlorate is used. Subsequent monitoring of232 groundwater wells in 
California ~cated perchlorate was in 69 wells (300/a) and at concentrations above 
the action level in 20 ~ells (9"10) (CDHS, 1997; AWW ~ 1997). Samples t.aken 
from the Las Vegas Wash, which feeds Lake Mead and then the Colondo River, 

contained 1,500 to 1,680 pgiL (Umansky 1997). The Los Angeles Metropolitan 

Water District measured 8 ppb in water at its intake in Lake Mead, and the 

Southern Nevada Water Authority found 11 ppb in its tap water. 

• Of the total386 samples collected and analyzed from American Water Works 
Service Col!lpany' s ground water sources from sevei'al states and a diverse set of 

locatio~ only ten tested positive for perchlorate. The perchlorate concentrations 

ranged from "<4 to 6 pg/L. well within the guideline value of 18 pg/L, suggested 
by Galifomia Department ofHealth. · 

• The presence of perchlorate in drinking water sources is not a widespread problem 

but rather a Iocafized problem. The data indicates it is associated with ordnance 
facilities and. perchlorate manufil.cttuing facilities. Perchlorate is used in solid 
rocket propell~nu, and has been found in areas where aerospace materials such as 

rocket fuel, firewo~ and munitions were manufactured and tested. 

• It is imperative that control measures be in place to further stop the spread of 

contamination. Source control ofperc:hlorate using removal and disposal of 
contaminated soil/water, incineration, phytoremediation, and constructed wetlands 

is a long lasting cost-effective solution to perchlorate intrusion into drinking water 

sources. 

• Treatment methods effective for the removal of other pollutants are ineffective in 

the treatment and removal ofpercblorate from the water supply. Ali discoveries of 

percblorate grow in number, the urgency to discover a safe and efficient system of 

removal is imperative. The need for treatability studies to address the feasibility of 

perchlorate treatment at high flow rates and low concentrations exist. 

ii 



• Recent improvements in analytical procedures allow identification of low 
concentrations of perchlorate in groundwater and surface water supplies. The 

current detection limit for this compound using ion chromatography method is 4 

pg/L. 

• A better understanding of perchlorate toxicity may help refine risk assessment and 

arrive a cleanup goal for drinking water sources that is both cost effective and 

provides an adequate margin of safety for aU potential users. 

iii 



be taken to correct for its background since they may elute close to each other. If the samples contain 
high concentration of sulfate and chloride, the samples should be treated with calcium chloride to 
remove sulfate ions by precipitating calcium sulfate and with silv~ containing cartridges to remove 
chloride ions by precipitating silver chloride to minimize peak masking interferences in the 
measurement of perchlorate. 

RESULTS AND DISCUSSION 

Occun-ence. The data collected and analyzed indicate that ocrurrence of perchlorate is a 
localized problem. But- if the contamination is left unchecked, the occurrence of perchlorate will 
become widespread in view of the high mobility and transport of this compound in aqueous phase. 
Of the total-386 samples collected and analyzed from American Water System's ground water 
sources from sixteen sp.tes and a diverse set of locations, only ten tested positive for perchlorate 
(<3%). Sampling and testing was done in January, February, and March of·1998. The results of all 
sites tested positive are summarized in Table 2. The perchlorate concentrations nnged from 2 to 6 
~ weU within the guideline value of 18 pg!L, suggested by California Department ofHealth. It 
is possible that the concentrations may vary due to seasonal variations or over time as the plume 
moves closer to drinldiig water sources. 

Sources. Important sources within the radius of 3 0 mi were investigated. Preliminary 
calculations have indicated that for perchlorate levels to be - 5·1 0 pg/L, the concentrations of 
percblorate required upstream are much smaller than S00-1,000 pg!L seen at several places in 
Californian groundwatem. Considering the large--scale contamination of ground water these sources 
have caused it is reasonable to assume that contamination can occur easily from a source 30 mi away 
from the actual site. For example. in the San Gabriel Valley, the soil is very sandy and permeable. 
The perchlorate, which does not bind to the soil appreciably an4 thus moves quickly with 
groundwater flows, apparently has migrated lS miles away to the La Puente Valley Water District. 
The source of contamination from hazardous waste landtills can be more severe if pei"C'lllorate waste · 

is buried and other chemicals are present that can react to fonn additional perchlorate. Hazardous 
waste landfills can be considered as big chemical reactors where conditions are present for forming 

several chemical.corilpo~. For e.g.. if ammonia is present, it can easily react with perchloric acid 
or chlorate to produce ammonium cblorate [NH, + CJO; .-NH~/0~ NH, + HCJ01 + NHPO~] (2HCIO 

+ ao. + H,O +CJO; +H,P+2Ct: CIOj +HOCI.-CI01" + Ct+ Ir]. Chlorate can also be converted to 
perchlorate by electrochemical conditions exist in landfills according to the reaction: [C/Oj + HP -

CJO; + 2lf" + 24). Sodium chlorate is found in a variety of commercial herbicides. Some trade names 
for products containing sodium chlorate include A.tlacide., Defo~ De-Fol-Ate, Drop-Lea( Fall, 
Harvest·Aid, Kusatol, I:.eafex, and Tumbleat: The compound is also present in combination with 
other herbicides such as atra2ine, 2,4-D, bromacil, diuron. and sodium metaborate. Sodium chlorate 
is a strOng oxidizer also used in the manufilcture of explosives. 

Several of the California-American Water Company's San Marino District (proximity of 
Pasadena, CA) wells contained detectable amounts ofpercblorate (>4 pgfL)(Table 2). The San 
Marino district of California-American Water Co., Los Angeles supplies water to the comtnunities 
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of San Amrino, Rosemead and portions of Temple City; San Gabriel, El Monte and Pasadena. The 
service area of the district lies in the west San Gabriel valley approximately 10 miles north east of LA. 
The water seiVed by the disuict is about 9QO/o local weD water and 10% imported supply from the 
MWD. The wells are located in Oak Knoll. Oswego, Patto~ Lamanda Park, Lombardy, Winston, Del 
Mar, Longden, Roanoke, Rosemead, Grand, Richardson, maripo~ Guess, Mission View, Ivar, 
Howland. Grotmd water in the nearby Pasadena area contains much higher levels of perchlorate and 
one well was closed down last year beausc perchlorate was in excess of California's advisoty limit. 
The source of their contamination is supposedly Jet Propulsion research facility, where monitoring 
wells show very high levels {>1000 pg!L), San Gabriel Superfund .site. Aerojet incinerated several 
tons of perchlorate waste in open-air pits in accordance with federal rules at the time and this may 
have caused widespread-deposition at other places by atmospheric transport (Annstrong, 1997). But 
the burning was not c:Omplete ·and percblorate apparently seeped into the ground through 
coot.aminated soil. At this time no studies have been performed to trace the source of contamination 
in the San Marino wells, and potential sources are listed simply to assist in ~ studies. · 

The Monterey District ofc8Iifomia-American Water Company (i.e'7 LaSalle weU) is more 
than 300 miles away from Los Angeles. The water supply in Monterey consists of 36 wells, 2 
reservoirs. The available water supply is produced from the following: 71% is supplied from wells 
from the Cannel Valley and Seaside Aquifers, and 29% is supplied from San Cemente and Los 
Padres Dams. The distribution system contains in excess of 501 miles of main, ranging in size from 
1 inch to 32 inches in diameter and passes in the vicinity of several contaminated sites. The LaSaDe 
well is in the city of Seaside, not too &r from where Fort Ord was located. Transport and 
atmospheric deposition from explosive mining activities and eventual1eaching into the surface and 
groundwater sources is 11 pOSSIOility. There are several superfimd sites located in the 30 mi vicinity 
of the Monterey district. Future studies should examine these suspected sources: Fort Ord Site, 
landfills, or industrial contaminated sites. 

The29,440-aacFort Ord site was established in 1917 by the US Artny as a maneuver area 
and field artillery target range. Prior to closing in September 1994, the base's primary mission was 
training infantry military personnel Several areas of contamination exist on site. The facility 
contained chemical stora_ge areas. target nmges, and landfills. An 8,000-acre firing range, and· other 
limited areas on-site_ pose threats iiom unexploded ordnance. On-site groundwater is contaminated 
with volatile organic compounds (VOCs). The 125-a.cre Crazy Horse Landfill site has operated as 
a sanitary landfill since 1950. In 1977, the landfill received a pennit from the State allowing it to 
accept various ~. Some pesticide containers have been disposed of at the facility. Reportedly, 
from the early 1 970s to 1982, large quantities of waste were disposed of on the site from its 
wlcanizing process, which included rubber, carbon black and other fillers, oils, and mixed solvents. 
The Salinas Plant site consists of a 43-acre former tire manuD.cturing plant on a 256-acre parcel. of 
land. Solld and hazardous wastes from the manufilcturing processes were disposed of in off-site 
facilities. An estimated 400 drinking water wells have been identified in the area. 

Several sites were located in the "vicinity of Indiana-American Water Company's Marlin well 
field, Greenwood, IN that could contribute to perchlorate contamination. There are several supedbnd 
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sites and hazardous waste landfills are located in the vicinity of wells. The "landfills accept municipal · 
and industrial wastes including solvents, acids, bases, paints, and heavy metals. · Almost all hazardous 
waste landfills contain battery waste and magnesium perchlorate is one of the ingredients used in 
manganese dioxide-magnesium perchlorate primary batteries (Crompton, 1996). Anunon.i~ which 
is a common contaminant found in land6lls can potentially react with chlorate present in several 
insecticides and pesticides to fonn perchlorate. Waste sludges such as clarifier sludges can also 
contain perchlorate from a variety of waste material 

The source of supply for the Clinton District, Iowa, is seven deep wells and the raw water 
is discharged to reservoirs from where distributive pumps deliver water to the main service 
distribution system. 1bere is room for contamina1ion from storm water runofF.. The groundwater wells 
atlowa-American, ClintanandDavenportarelocated within20-30 mi of the 13,062-acre Savanna 
Army Depot· site which is an Army munitions installation located on the eastern bank of the 
Mississippi River. The &cilitr has handled, processed, and stored munitions, explosives. and 
industrial chemicals since operations began in 1918. Renovation and loading of artillerY shells and 
bombs began at the site in the 1930s and has occurred intennittently. Several areas of the facility 
have been used for the demolition and burning of obsolete annaments. Approximately 70 areas 
within the &c:.mty have~ identified as potential sources of hazardous waste. Public access to the 
site is restricted. There are approximately 6SO people 'Within 3 miles of the site, and a large wintering 
population of bald eagles resides on the facility. Groimdwater is contaminated with various 
explosives, trichloroethylene (TCE), chlorofonn, and nickel. Sediments and sur.&ce water are 
contaminated with various explosives. Son is contaminated with explosives and polycyclic aromatic 
hydrocarbons (P AHs). Potential health threats include drinldng contaminated groundwater and 
coming in direct contact with surface water, soD, and sediments. Rock Island Arsenal, the US Army's 
largest armaments manufacturing fa~ty and the commarid post of the US arsenal system is also 
located in the vicinity ofDavenport. FUrther studies of perchlorate transport in this area are needed. 

Groundwater at 'New Mexico-American Clovis site contained perchlorate in the amount of 
2 to 4 pgiL {Table 2). NM-AWC provides water from 39 wells ranging in depth from 315ft to 438 
ft. Several wells show amounts of mercury in excess of0.002 mg/L. trace amounts ofbarium and 
arsenic. In an effort to. provide proper. maintenance of station facilities, an herbicide known as 
"Stayldll" was applied to well sites and boost~ stations to control weed growth. This Chemical has 
a long-lasting residual, and contains chlorate as an ingredient. Several cases of ground water 
contamination· have been discovered within the vicinity of several NMA WC wells. The most notable 
of these is the Santa Fe Lake. The Lake bas been contaminated by the railroad with heavy metals from 
the flushing of ore cars. Perchlorate compounds employed during explosive activities are nonnally 
part of mined ores and trace amounts of perchlorate can leach into source waters. Investigation of 
other soun:es in proximity of these wells indicated the presence of Cannon Air Force Base (1 0 mi B), 
Fort Summer remains (30 mi E), explosive mining a.ctivi~ in the vicinity, and research laboratories 
(30-60 mi E) which can potentially contribute to contamination {Table 2). A landfill is also located 
about four miles to the-North.lul industrial superfund site, about 1 mi S of the AT&SF switching 
board yard, Covis, conducted railroad refueling and hopper car washing at raDroad since 1950's. This· 
.site has been found to be contaminated with several hydrocarbons, trace heavy metals, and other 
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pollutants. Perchlorate may have been generated from hopper and washirig operations from tiuclcS 
hauling perchlorate materials.- Perchlorate is also an ingredient in the manufacture of paint. 

Ground watec supply in the Yardley, PA area is supplied by 6 wells located in 3 different well 
fields. All wells are drilled into the Stockton fonnation and are between 300-600 ft deep. The well 
sources currently have no wellhead programs in place. A wellhead protection program is designed 
to protect ground water supplies .from contamination. The program should be a proactive effort to 
apply proper management techniques and preventive measures in order to protect ground water 
supplies. The wells located in the College Avenue Station area are contaminated with VOCs and air 
striping is employed to reduce their concentrations. Pressures in the gradient range from < 20 psi 
when the water level in the Oxford VaJley Standpipe drops below 30ft to close to 100 psi at lower 
elevations ncar the Delaware River Canal There is a possibility in those circumstances to intrude 
contaminated surface water into the distribution system (LeChevaDier 1998). Because sources of 
perchlorate are not readily obvious at this location, additional monitoring and transport studies are 
warranted. 

The presence of Perchlorate in the Yardley weU of Pennsylvania-American Water Company 
can also be possibly related to several contaminated sites located in the area which have been shown 
to caused groundwater contaminarlOIL Moyers Lantffill Supeifund Site. 20 mi E of Yardley, operated 
from 1940 to 1981. The 44-acre MoY,ers Landfill accepted an unknown quantity of municipal, 
sewage, and industrial wastes. Solid and liquid hazardous wastes thought to have included 
polychlorinated biphenyls (PCBs). solvents., paints, low-level radioactive wastes. and incinerated 
materials were disposed of at the landfill site. Off-site ground water, Jeachates, and soil are 
contaminated with heavy metals and volatile organic compounds from fonner waste disposal 
practices. Naval A.ir Development Center, 9 mi E of Yardley. site, which covers 840 acres and is 
located in Warminster generated waste during aircraft maintenance and repair, pest contra~ 
firefighting training, machine and plating shop operations, spray painting, and various materials 
researdt and testing activities in laboratories. Ground water both on-~e and off-site is contaminated 
North Penn Area, IS mi E of Yardley, located in Hatfi~ Montgomery County, Pennsylvania, is a 
3SO-acre area with volatile organic compound contamination in the ground water. Several industrial 
&cilitics are suspected of being sources of this contamination and are currently under investigation. 

Synthetic organic contaminants such as trichloethylene (TCE) and tetrachloroethylene 
(PCE) have been detected in several San Marino Wells (CA), Monterey ·well (CA). Yardley (PA) 
and several Clovis (NM) wells(< MCL). In additio~ Clovis wells have ben tested positive for 
trichloroethane (-1500 pg!L), dichloroethylene (-SOO pg/L), Atrazine and Propazine (-2.0 pg/L). 
San Marino weDs have high levels of nitrate. Elevated levels of barium were detected in the Marlin, 
lN weDs(-200 JJf/L). Barium could be associated with perchlorate as barium perchlorate. Organics 
such TCB and PCE are solvents employed in aira'aft indusay and also associated with operations 
where pen:blorate is used. The perchlorate contamination in California sites also is in a TCB plume 
associated with past operations of propulsion companies (CDHS, 1997). Investigation of the 
hydrology of San Marino area indicated that contamination plumes are down gradient with the weU 
off. Other synthetic organic contaminants which are also indirectly associated with the use of 
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explosives detected in San Marino wells are:l,J-Dimethyl-2-Nitrogen, Triphenyl Phosphate, and 
Perylene-Dl2 (<1.0 pg!L). 

Although the sources are in the proximity of contaminated source waters, no actUal testing 
has been done to confinn the movement of perchlorate to the water sources tested. But some 
groundwater contours examined .do pass through these supposedly contaminated sites and may be 
related to the movement of contamination from the sites suggested in Table 2 and Figure 1. Figure 
2 summarizes the various pathways through which perchlorate can reach drinking water sources.. 

Seasonal Wlriation. It is highly possible to see seasonal changes in concentrations as the 
transpon of perchlorate is temperature dependent and expected to be highest during sWIUller months. 
This may lead to higher exposure to this chemical during summer months. Samples collected at two 
different times in Iowa (01120/98; 02/25/98), Indiana (02/03/98; 03/30/98). and Pennsylvania 
(02125198; 02/09/98) produced difrerent results (Table 2). The samples collected during the month 
of Ianuary/Febnwy tested positive and the samples tested during the month ofFebnwy/March 
generally tested negative. This leads to the suggestion that perchlorate leaching and its transport from 
the contaminated site. may be dependent upon rainfall and/or temperature. The variation in 
perchlorate levds could also be due to variations in analytical methodology. Samples collected from 
Clovis, New Mexico (01112/98; 03/02/98) produced positive results during both testings. San 
Manno, CA (02/17/98) and LaSalle, CA (01/05/98) samples were oollected only once and tested 
positive. Samples analyzed on a continuous basis in California for six months by the California 
Department of Health apparently showed no significant change in concentrations (Okamoto, 98; 
Lancaster, 98). Infonnation gathered to investigate why there was no seasonal variation in California 
samples indicated that 18Jl8lytical methodology was not consistent throughout and there was not a 
significant variation in temperature during the sampling interval. 

The transport of perchlorate from the contaminated me to source waters is dependent upon 
rainfa1l, distance from contaminated plume, type of soil, and temperature. For example, in the San 
Gabriel Valley, the soil is very sandy and penneable. The perchlorate; which does not bind to·the soil 
appreciably and thus moves quicldy with groundwater flows. apparently has migrated 1 S miles a~y 
to the La Puente Valley Water District {The Saaameato Bee, 1998). 

SOURCE CONTROL OF CONTAMJNATION 

Fwther large-scale contamination can be minimized by physically removing perchlorate waste 
and stabilizing with impervious and inert material to further stop its transport into the water sources. 
Perchlorate is a chemically inert compound which is difficult to neutralize and stabilize with other 
chemicals but can be made immObilized by mixing with concrete or by vitrification. Incineration of 
contaminated soil can also be employed to convert perchlorates to chlorides. This method produces 
toxic hydrochloric acid in the gaseous stream which must be captured and ~sposed off. Phyto
remediation and constructed -wetlands are a low-cost alternative for decontamination of wastewater 
and soU containing high concentration of perchlorate (wv.w.ibcusa.comlphyto). If an appropriate plant 
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489200 
Parameter 
TotaiSolds 

Perchlorate 

489201 
Parameter 
Total Solids 

Perchlorate 

4b.,..:;"2 
Parameter 
TotaiSolds 

Pen:hlorate 

489203 
Parameter 
Total Solids 

Perchlorate 

489204. 
Parameter 
Total Solids 

Perchlorate 

489205 
Parameter 
Total Sorlds 

Perchlorate 

489206 
( 

l 
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* 
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4515 S. Georgia,Suite 129-:- Amarillo, TX 79110 
" ·.A.. • 

806/355-3556 FAX 806/355-3773 

05/03/2001 Page 1 of 13 

Project Report: 

Client: CAFB 

Project: 
CAFB 040401 

V-J n. o+ S ~""'P k 
f ~~t..<e-h· ... "" u~ 11 2-

155068 

Results for Project 155068 

CNL-1 Perchlorate Analysis/Call1905 
Result 
88.9 
NO* 

Dry Weight Basis 

Unit 
% 

mglkg 

Flag 

CNL-2 Perchlorate Analysis/Call 1906 
Result Unit Flag 
90.0 % 

NO* mg/kg 

Dry Weight Basis 

CNL-3 Perchlorate Analysis/Call1907 
Result Unit Flag 
81.1 % 

NO* mg/kg 

Dry Weight Basis 

CNL-0 Perchlorate Analysis/Call1908 
Result Unit Flag 
82 % 

NO* mg/kg 

Dry Weight Basis 

CSL-1 Perchlorate Analysls/Call1909 
Result Unit Flag 
84 % 

NO" mglkg 

Dry Weight Basis 

CSL-2 Perchlorate Analysis/Call 1910 

Soil Taken: 0312312001 0919 By: Client Rec:04/0412001 

RL Method Analyzed By CAS 
0.1 EPA Method 160.3 0410512001 1635 EAM 

0.0450 lon Chromatography 05/01/2001 1215 GOG 

Soil Taken: 0312312001 0921 By: Client Rec:0410412001 

RL Method Analyzed By CAS 
0.1 EPA Method 160.3 04/0512001 1635 EAM 

0.444 lon Chromatography 05/01/20011215 GOG 

Soil Taken: 0312312001 0930 By: Client Rec:04104!2001 

RL Method Analyzed By CAS 
0.1 EPA Method 160.3 04/0512001 1635 EAM 

0.493 lon Chromatography 05/0112001 1215 GOG 

Soil Taken: 0312312001 0935 By: Client Rec:04/0412001 

RL Method Analyzed By CAS 
0.1 EPA Method 160.3 04/06120011548 EAM 

0.488 lon Chromatography 0510112001 1215 GOG 

Soil Taken: 0312312001 0945- By: Client Rec:0410412001 

RL Method Analyzed By C:AS 
0.1 EPA Method 160.3 .... ,,~·04106/2001 1548 EAM 

0.476 lon Chromatography 05/0112001 1215 GOG 

Soil Taken: 0312312001 0950 By: Client Rec:0410412001 

Result 
70 

Unit 
% 

mg/kg 

Flag RL Method Analyzed By CAS 
0.1 

NO" 0.571 

Dry Weight Basis 

CSL-3 Perchlorate Analysis/Call 1911 
Flag 

EPA Method 160.3 

lon Chromatography 

04106120011548 EAM 

05/01120011215 GOG 

Soil Taken: 03123120011001 By: Client Rec:04104/2001 

Method Analyzed By CAS 
EPA Method 160.3 0410612001 1548 EAM 

Pen:hlorate . --

Result 
88.0 
N)* 

Unit 

"" mglkg 

RL 
0.1 

0.455 lon Chromatography 05101120011215 GOG 
• "': ·..!· 

... 

~ ~:.~:f . 

Corporate Mailing: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984-0551 - FAX.9031984-5914 

Corporate Shlpplnb: 2600 Dudley Rd.. Kilgore. TX 75662 - hltp:/lwWW.ana-lab.com 
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489207 
Parameter 
Total Solids 

Perchlorate 

489208 
Parameter 
Total Solids 

Perchlorate 

* 

489209 
Parameter 
Perchlonite 

489210 
Parameter 
Pen::hlorate 

489211 
Parameter 
Pen::hlorate 

489212 
Parameter 
Perchlorate 

489213 
Parameter 

,. ' 
Panh<; ~ Region 

;,.,·· 

Dry Weight Basis 

CSL-4 Perchlorate Analysis/Call 1912 
Result 
81.5 

NO • 

Dry Weight Basis 

Unit 
% 

mg/l<g 

Flag 

CSL-5 Perchlorate Analysis/Call1913 
Result 
82.5 

NO* 

Dry Weight Basis 

Unit 
% 

mglkg 

SW-1 Perchlorate Analysis/Call 1914 

Flag 

Result Unit Flag 
NO mgiL 

SW-2 Perchlorate Analysis/Call1915 
Result 
NO 

Unit 
mgiL 

Flag 

SW-3 Perchlorate Analysis/Call1916 
Result Unit Flag 
NO mgiL 

SW-4 Perchlorate Analysis/Call1917 
Result 
NO 

Call1918 Sample #1 

Unit 
mgiL 

Unit 

Flag 

Flag 
TPH Diesel Range Organics 

Result 
ND mg/kg 

489214 Call1919 Sample #2 
Parameter 
TPH Diesel Range Organics 

Benzene 

Elhylbenzene 

Toluene 

Xytenes, Total 

Result 
61 

NO 

ND 
NO 

NO 

489215 Call 1920 Sample #3 
Parameter 
TPH Diesel Range Organics 

Result 
50 

Unit Flag 
mglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

Unit Flag 
mg/kg 

4515 S ..• '",r·Orgia,Suite 129- Amarillo, TX 79110 

806/355-3556 FAX 806/355-3773 

Page 2 of 13 /. 

Project Report: 15S06 t. 

Client: CAFB 

Project: 
CAFB 04Q401 

Soil Taken: 03/2312001 1006 By: Client Rec:04/0412001 
RL 
0.1 

0.491 

Method Analyzed By CAS 
EPA Method 160.3 04/0612001 1548 EAM 
lon Chromatography 0510112001 1215 GOG 

Soil Taken: 03/23/20011014 By: Client Rec:04/0412001 

RL 
0.1 

0.485 

Method Analyzed By CAS 
EPA Method 160.3 04/06120011548 EAM 

lon Chromatography 0510112001 1215 GOG 

Uquid Aqueous Taken: 03/30/2001 0828 By: Client 
RL Method · Analyzed By CAS 
0.0400 Jon Chromatography 05101120011215 GOG 

Liquid Aqueous Taken: 03/3012001 0835 By: Client 

RL Method Analyzed By CAS 
0.0400 Jon Chromatography 0510112001 1215 GOG 

liquid Aqueous Taken: 03/3012001 0840 By: Client 

RL Method Analyzed ' By CAS 
0.0400 ton Chromatography 0510112001 1215 GOG 

Uquid Aqueous Taken: 03/30/2001 0846 By: Client 
RL Method Analyzed · By CAS 
0.0400 lon Chromatography 0510112001 1215 GOG 

Soil Taken: 03/2812001 1125 By: Gene A Smith Rec:04/0412001 
RL Method Analyzed By CAS 
2.0 EPA Method 8015B M0004/1312001 0740 KLB 

Soil Taken: 0312812001 1129 By: Gene A Smith Rec:04/0412001 
RL Method . . Analyzed By CAS 
2.0 EPA Method 8015B Kf0004H312001 0740 KLB 

50.0 EPA Method 82608 04/1012001 2116 GOG 71-43-2 
250 EPA Method 82608 04/1012001 2116 GOG 100-41-4 

250 EPA Method 82608 04/1012001 2116 GOG 108-88-3 
250 EPA Method 82608 04/1012001 2116 GOG 95-47-6, 

Soil Taken: 0312812001 1132 By: Gene A Smith Rec:04/0412001 
RL Method Analyzed By CAS 
2.0 EPA Method 80158 MOO 04/1312001 0740 KLB 

r_ ·c.~ 
• ''1 u 

Corporate Mailing: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984~551 -:- FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kllgore,.TX. 75662 . - -http:llwww.8na-lab.com · • . 
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Panhandle Region 4515 S. Georgia,Suite 129- Amarillo, TX 79110 

806t355-3S56. FAX 806/355-3773 

Page 3 of 13 

Project Report: 155068 
Client: CAFB 

Project: 

CAFB 040401 

Results for Project 155068 

489216 Call1921 Sample #4 Soil Taken: 03/28/2001 1143 By: Gene A Smith Rec:04/04/200 1 

Parameter Result Unit Flag RL Method Analyzed By CAS 

TPH Diesel Range Organics 20 mg/kg 2.0 EPA Method 8015B MOD04/13/2001 0740 KLB 

489217 Call 1922 Sample #5 Soil Taken: 0312812001 1147 By: Gene A Smith Rec:04/041200 1 

Parameter Result Unit Flag RL Method Analyzed By CAS 

TPH Diesel Range Organics 11200 mglkg 20 EPA Method 8015B M0004/13/2001 0740 KLB 

489218 Call 1923 Sample #6 Soil Taken: 0312812001 1152 By: Gene A Smith Rec:04/0412001 

Parameter Result Unit Flag RL Method Analyzed By CAS 

Hydrazine NO* mg/kg 52.4 ASTM Method 02790-83 04/09/20011400 MAM 

Total Solids 95.5 % 0.1 EPA Method 160.3 04/0612001 1548 EAM 

Ammonia Nitrogen 47.7. mglkg 1.05 EPA Method 350.1 04/16/2001 0900 RSV 

Totallqeldahl Nitrogen 445. mglkg 10.5 EPA Method 351.2 04/05/2001 1500 RSV 

* Dry Weight Basis 

9 Call 1924 Sample #7 Soil Taken: 0312812001 1200 By: Gene A Smith Rec:04/041200 1 

Parameter Result Unit Flag RL Method Analyzed By CAS 

Hydrazine NO* mg/kg 64.9 ASTM Method 02790-83 04/09/2001 1400 MAM 

Total Solids 77.0 % 0.1 EPA Method 160.3 04/06/20011548 EAM 

Ammonia Nitrogen 41.6 * mglkg 1.30 EPA Method 350.1 04/1612001 0900 RSV 

Total Kjeldahl Nitrogen 362 * mglkg 13.0 EPA Method 351.2 04105/2001 1500 RSV 

* Dry Weight Basis 

489220 Call1925 Sample #8 Soil Taken: 0312812001 1254 By: Gene A Smith Rec:04/0412001 

Parameter Result Unit Flag RL Method Analyzed By CAS 

TPH Diesel Range Organics 14100 mglkg 20 EPA Method 80158 M0004/1312001 0740 KLB 

Benzene 408 uglkg 200 EPA Method 82606 04/11120011307 GOG 71-43-2 

Ethylbenzene 26900 uglkg 1000 EPA Method 82606 - 04/1112001 1307 GOG 100-41-4 

Toluene 13800 uglkg 1000 EPA Method 82606 04/1112001 1307 GoG 108-88-3 

Xylenes, Total 49500 ug/kg 1000 EPA Method 82606 ..,..;.,... 04/11/2001 1307 GOG 95-47-6, 

" 
489221 Call1926 Sample #9 Soil Taken: 0312812001 1156 By: Gene A Smith Rec:04/041200 1 

Parameter Result Unit Flag RL Method Analyzed By CAS 

TPH Diesel Range Organics NO mglkg 2.0 EPA Method 80158 M0004/13/2001 0740 KLB 

489222 Call1927 Sample #10 Soil Taken: 0312812001 1252 By: Gene A Smith Rec:04/04/200 1 

Parameter Result Unit Flag RL Method Analyzed By CAS 

TPH Diesel Range Organics 11700 mg/kg 20 EPA Method 80158 M0004/13/2001 0740 KLB 

489223 Call1928 Sample #11 Soil Taken: 0312812001 1258 By: Gene A Smith Rec:04/041200 1 

p· .... ter Result Unit Flag RL Method Analyzed By CAS 

JSel Range Organics 5280 mglkg 20 EPA Method 80158 M0004/13/2001 0740 KLB 

·, 

Corporate Mailing: P.O, Box 90()0, Kilgore. TX 7~3-9000 - 9031984,.()551. - FAX 9031984·5914 

Corporate Shipping: 2600 Oudiey Rd., Kilgore, TX 75662 - http://www.ana-tab.com · 
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Panh~.,....le Region 4515 ~eorgia,Suite 129- Amarillo, TX 79110 

806/355-3556 FAx S06/355-3773 

Page 4 of 13 

Project Report: 1550Gb 
Client: CAFB 

Project: 
CAFB 040.401 

Results for Project 155068 

489224 Call 1929 Sample #12 Soil Taken: 03/28/2001 1300 By: Gene A Smith Rec:04/04/200 1 
Parameter Result Unit Flag RL Method Analyzed By CAS 
TPH Diesel Range Organics 14000 mglkg 20 EPA Method 8015B MOD04/13/2001 0740 KLB 

489225 Call1930 Sample #13 Soil Taken: 0312812001 1128 By: Gene A Smith Rec:04/04/2001 
Parameter Result Unit Flag RL Method Analyzed By CAS 
TPH Diesel Range Organics 16.5 mglkg 2.0 EPA Method 8015B M0004/1312001 0740 KLB 

489226 Call 1931 Sample #14 Soil Taken: 0312812001 1140 By: Gene A Smith Rec:04/041200 1 
Parameter Result Unit Flag RL Method Analyzed By CAS 
TPH Diesel Range Organics 8.7 mglkg 2.0 EPA Method 8015B MOO 04/1312001 0740 KLB 

489227 Call1904 
Parameter 
TaP Lead (Reg. Linit 5.0) 

Organic Liquid Taken: 04/0312001 0751 By: SCT 
Result Unit Flag RL Method Analyzed By 
II[) mg/L 1.25 EPA Method 6020 04/11/2001 0800 WOB 

Rec:04/04/2001 

CAS 
7439-92-1 

Sample Preparation Steps for Project 155068 

489200 CNL-1 Perchlorate Analysis/Call 1905 
Parameter 
As Received to Dry Weight 

Water Extrad-lon 

Result 
Converted 

4014 

Unit 

mUg 

489201 CNL-2 Perchlorate Analysis/Call 1906 
Parameter 
As Received to Dry Weight 

Water Extract-Ion 

Result 
Converted 

40/4 

Unit 

mUg 

489202 CNL-3 Perchlorate Analysis/Call1907 
Parameter 
As Received to Dry Weight 

Water Extrad-lon 

Result 
Converted 

4014 

Unit 

mUg 

489203 CNL-0 Perchlorate Analysis/Call1908 
Parameter 
As Received to Dry Weight 

Water Extract-Ion 

Result 
Converted 

40/4 

Unit 

mUg 

489204 CSL-1 Perchlorate Analysls/Call1909 
Parameter Result Unit 
As Received to Dry Weight Converted 

Water Extract-Ion 4014 mUg 

Soil Taken: 03/2312001 0919 By: Client Rec:04/04/200 1 
Method 
Calculation 

EPA Method 300.0 

Analyzed By 
05/03/2001 CAL 

04/06/2001 1100 ESI 

Soil Taken: 0312312001 0921 By: Client Rec:04/0412001 

By Method 
Calculation 

EPA Method 300.0 

Analyzed 
05/0312001 CAL 

04/06/2001 1100 ESI 

Soil Taken: 0312312001 0930 By: Client Rec:04/04/2001 

Method Analyzed By 
Calculation ' 05/03/2001 CAL 

EPA Method 300.0 04106/2001 1100 ESI 

~i~--

Soil Taken: 0312312001 0935 By:,Ciient 

Method 
Calculation 

Analyzed 
05/03/2001 

Rec:04/04/200 1 

By 
CAL 

EPA Method 300.0 0410612001 1100 ESI 

Soil Taken: 0312312001 0945 By: Client Rec:04/04/2001 

Method Analyzed By 
Calculation 0.5/0312001 CAL 

EPA Method 300.0 04/06/2001 1100 ESI 

Corporate MaiDng: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984..()551 - FAX 9031984·5914 

Corporate Shipping: 2600 Dud1eV Rd., Kilgore, TX 75662 -'ltttp:JlwwW.ana-b.b;c:Oin ' ' · 
Continued 
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Project Report: 155068 
Client: CAFB 

Project: 
CAFB 040401 

Sample Preparation Steps for Project 155068 

489205 CSL-2 Perchlorate Analysis/Call1910 
Parameter 
As Received to Dry Weight 

Water Extract-Ion 

Result 
Converted 

40/4 

Unit 

mUg 

489206 CSL-3 Perchlorate Analysis/Call 1911 
Parameter 
As Received to Dry Weight 

Water Extract-Ion 

Result 
Converted 

40/4 

Unit 

mUg 

489207 CSL-4 Perchlorate Analysis/Call1912 
PaRmeter 
As Received to Dry Weight 

Water Extract-Ion 

Result 
Converted 

40/4 

Unit 

mUg 

CSL-5 Perchlorate Analysis/Call1913 
.eter Result Unit 

As R8ceived to Dry Weight Converted 

Water Extract-Ion 40/4 mUg 

489213 Call1918 Sample #1 
PaRmeter Result. Unit 
GC TPH Uquld-Sorld Extraction 1130 mVg 

489214 Call 1919 Sample #2 
PaRmeter Result Unit 
BTEXbyGQMS Verified 

GC TPH liquid-Solid Extraction 1130 mVg 

489215 Call 1920 Sample #3 
PaRmeter Result Unit 
GC 1PH liquid-Solid Extraction 1/30 mVg 

489216 Call1921 Sample #4 
PaRmeter Result Unit 
GC 1PH liquid-Solid Extraction 1130 mVg 

489217 Call1922 Sample #5 
Parameter Result Unit 
GC 1PH liquid-Solid Extraction 1130 mVg 

489218 Call1923 Sample #6 
p •eter Result Unit 

Jived to Dry Weight Converted 

An •• .onla OistiAation 5011 miJg 
-

Soil Taken: 03/23/2001 0950 By: Client 

Method 
Calculation 

Analyzed 

05103/2001 

Rec:04104/2001 

By 

CAL 
EPA Method 300.0 0410612001 1100 ESI 

Soil Taken: 0312312001 1001 By: Client 

Method 
Calculation 

Analyzed 
05103/2001 

Rec:04104/200 1 
By 
CAL 

EPA Method 300.0 041061200 1 1100 ESI 

Soil Taken: 0312312001 1006 By: Client 

Method 
Calculation 

Analyzed 

0510312001 

Rec:04/04/200 1 

By 
CAL 

EPA Method 300.0 04/06120011100 ESI 

Soil Taken: 0312312001 1014 By: Client 

Method 
Calculation 

Analyzed 

05103/2001 

Rec:04/0412001 

By 

CAL 
EPA Method 300.0 04/06/2001 1100 ESI 

Soil Taken: 03128/2001 1125 By: Gene A Smith Rec:04104/2001 

Method Analyzed By 
Methods 800018100M0004/11/2001 1000 DLH 

Soil Taken: 03128/2001 1129 By: Gene A Smith Rec:04104/2001 

Method Analyzed By 
EPA Method 82608 04/10/2001 2116 GOG 

Methods 800018100MOD 04111/2001 1000 DLH 

Soil Taken: 03128/2001 1132' By: Gene A Smith Rec:04/04/2001 

Method Analyzed By 
Methods 8000181 OOMOO 04/1112001 1 000 DLH 

Soil Taken: 03128/2001 1143 By: Gene A Smith Rec:04104/2001 

Method Analyzed By 
Methods 8000181 OOMOO 04/11/2001 1 000 DLH 

Soil Taken: 0312812001 1147 By: Gene A Smith Rec:04104/2001 

Method Analyzed By 
Methods 800018100M0004/11/2001 1000 DLH 

Soil Taken: 03128/2001 1152 By: Gene A Smith Rec:04/04/2001 

Method Analyzed By 
Calculation 05103/2001 CAL 

EPA Method 350.2 04109/2001 0900 M:J/11 

f1li'~~ ~ t' 
' 

·;· 

&OCfl 

Corporate Mailing: P~O. Box sOoo, Kligore, TX 75663-9000 - 9031984-0551 - FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kilgore,_ TX 75662 - http:/fwYiw.ana·Wu:om 
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Project Report: 15506b 
Client: CAFB 

Project: 

CAFB 040401 

Sample Preparation Steps for Project 155068 

489218 Call 1923 Sample #6 
Parameter 
1l<N Block Digestion 

Result 
20/1 

489219 Call 1924 Sample #7 
Parameter 
As Received to Dry Weight 

Ammonia Distillation 

Result 
Converted 

50/1 AIB/S 

20/1 1l<N Block Digestion 

489220 Call1925 Sample #8 
Parameter Result 
BTEX by GCJMS Verified 

GC TPH Liquid-Solid Extraction 1/30 

489221 Call 1926 Sample #9 

Unit 
mUg 

Unit 

mUg 

mUg 

Unit 

mVg 

Soil Taken: 0312812001 1152 By: Gene A Smith Rec:04/04/2001 
Method Analyzed By 
EPA Method 351.2 04/0512001 0830 PJD 

Soil Taken: 0312812001 1200 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
Calculation 05/0312001 CAL 

EPA Method 350.2 0410912001 0900 WON 

EPA Method 351.2 04/0512001 0830 P.D 

Soil Taken: 0312812001 1254 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
EPA Method 82608 04111120011307 GOG 
Methods 800018100M0004/11120011000 DLH 

Soil Taken: 0312812001 1156 By: Gene A Smith Rec:04/0412001 

' 

Parameter Result 
GC TPH Liquid-Solid Extraction 1/30 

Unit 
mllg Methods 8000/8100MOD04111/20011000 DLH 

Method Analyzed By -'~,,0_. __ ·. _-.... _ 
489222 Call 1927 Sample #1 0 
Parameter Result 
GC TPH Liquid-Solid Extraction 1/30 

489223 Call 1928 Sample #11 
Parameter Result 
GC TPH Liquid-5olid Extraction 1/30 

489224 Call1929 Sample #12 
Parameter Result 
GC TPH Liquid-Solid Extraction 1/30 

489225 Call1930 Sample #13 
Parameter Result 
GC TPH Liquid-Solid Extraction 1/30 

489226 Call1931 Sample #14 
Parameter Result 
GC TPH Liquid-Solid Extraction 1/30 AlB 

489227 Call1904 
Parameter Result 
TClP Extractlon: Non-Volatile SOL EXT #1 

Metals Digestion - TCLP 3050 Fl 50/4 AJS/S 

Unit 
mllg 

Unit 
ml/g 

Unit 
mVg 

Unit 
ml/g 

Unit 
mVg 

Unit 

ml/g 

Soil Taken: 0312812001 1252 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
Methods 8000/8100MOO 04/11/2001 1000 DLH 

Soil Taken: 0312812001 1258 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
Methods 8000/8100MOD04/1112001 1000 DLH 

Soil Taken: 0312812001 1300 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
Methods 8000/8100MOO 04/11/2001 1000 DLH 

Soil Taken: 0312812001 1128 By: Gene A Smith Rec:04/0412001 
Method .,...;,., Analyzed By 
Methods 8000/81 OOMOO 04/-11/2001 1 000 DLH 

Soil Taken: 0312812001 1140 By: Gene A Smith Rec:04/0412001 
Method Analyzed By 
Methods 8000/8100MOD04/11/2001 1000 DLH 

Organic Liquid Taken: 04/0312001 0751 By: SCT Rec:04/0412001 
Method Analyzed By 
EPA Method 1311 04/0512001 1555 KKM 

EPA Method 30508 04/1012001 0830 P.D 

Corporate Malting: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984.()551 - FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kilgore, TX 75662 - http://www.ana-lab.com . · ·. 
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Project Report: 155068 
Client: CAFB 

Project: 
CAFB 040401 

Sample Preparation Steps for Project 155068 

489228 Call1932- Contract Support Comp: 4/3 0730- 900 Liquid Aqueous Taken: 04/0312001 COMP By: SCT/SC 

Parameter 
Special Sampling Fee 

Result 
Verified 

Unit Method Analyzed 

04/05/2001 

By 

CAL 

Sample Specific Quality Control/Quality Assurance 

489214 Call1919 Sample #2 Soil Taken: 0312812001 1129 By: Gene A Smith Rec:04/04/2001 

EPA Method 82608 Surrogate/Spike on Sample 4B9214 04/10/2001 1 

Compound 
Oibromofluoromethane-SURR 

Toluene-dB -SURR 

Bromofluorobenzene-SURR 

Result 

24.9 
25.4 

21.0 

Internal Standard Areas on Sample 4B9214 

Comr-·•nd IS Area 

Pe 1orobenzene-ISTD 

1.• .luorobenzene-ISTD 

Clorobenzene-dS-ISTD 

l,4-Dichlorobenzene-d4-ISTO 

489220 Call 1925 Sample #8 

100300 

163BOO 
45170 

88B30 

Concentration 

24.0 
24.0 
24.0 

04/10/2001 
CCC IS Area 

104400 
170200 
44030 

B0600 

1 

\Recovery 

104 (74.53-117.2) 

106 (B6.32-110.5) 

B7.5 (76.35-127.2) 

Status 

Soil Taken: 0312812001 1254 By: Gene A Smith Rec:04/04/2001 

EPA Method 82608 Surrogate/Spike on Sample 4B9220 04/11/2001 1 

Compound 
Dibromofluoromethane-SURR 

Toluene-dB -SURR 

Bromofluorobenzene-SURR 

Internal Standard Areas 

::ompound 

~entafluorobenzene-ISTD 

1,4-0ifluorobenzene-ISTO 

:lorobenzene-d5-ISTO 

l,4-0ichlorobenzene-d4-ISTO 

!PA Method B260B 

:ompound 
ienzene 

Blank 

"h lorobenzene 

!,l-Oichloroethylene 

1ethvlene Chloride 
:-o• 

l'ri. .coethylene 

; .. · 

Result Concentration \Recovery 

22.0 24.0 91.7 (74.53-117.2) 

21.5 24.0 B9.6 (B6.32-110.5) 

26.2 24.0 109 (76.35-127.2) 

on Sample 4B9220 04/11/2001 1 

IS Area CCC IS Area Status 

101400 lOBBOO 

164700 172000 

49900 45B50 

99110 86790 

Organic Quality Control/Quality Assurance for Project 155068 
04/10/2001 

Result 
NO 
NO 

NO 

NO 
NO 
NO 

1 

-
''I·~: . 

l.r:· .. 
. Corponlte Mailing: P.O. Box 9000, Klgore, TX 75663-9000 ~ 9031984~51 - FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kllgofa, TX 75662 - hltp:/lWww.ana-lab.com 
COR 

Continued 



Pan~/ le Reg1on 4515 ~~ .. ,..,aorgia,Suite 129- Amarillo, TX 79110 --------"><,, .,. _ _::___ ______ ~"------"'~~~~~~~ 

806/355-3556 FAX B06/355-3773 

Page 8 of 13 

Project Report: 1550G'-
Ciient: CAFB 

Project: 

CAFB 04Q401 

Organic Quality Control/Quality Assurance for Project 155068 
EPA Method 82608 Instrument Tune 04/10/2001 1 
Mass Reference Mass Min Abundance 
BFB Mass 50 95 15.0 
BFB Mass 75 95 30.0 
BFB Mass 95 95 100 
BFB Mass 96 95 5.00 
BFB Mass 173 174 0 
BFB Mass 174 95 50.0 
BFB Mass 175 174 5.00 
BFB Mass 176 174 95.0 
BFB Mass 177 176 5.00 

Instrument Calibration Check 04/10/2001 
Compound 

Chloroform 

l.l·Dichloroethylene 
1,2-Dichloropropane 

Ethyl benzene 

Toluene 

Vinyl Chloride 

EPA Method 8260B Blank 

Compound 

Benzene 

Chlorobenzene 

1,1-Dichloroethylene 

Methylene Chloride 

Toluene 

Trichloroethylene 

Max \Rel. Std. 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

04/11/2001 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

1 

EPA Method 82608 Instrument Tune 04/11/2001 
Mass Reference Mass Min Abundance 
BFB Mass 50 95 15.0 
BFB Mass 75 95 30.0 
BFB Mass 95 95 100 
BFB Mass 96 95 5.00 
BFB Mass 173 174 0 
BFB Mass 174 95 50.0 
BFB Mass 175 174 5.00 
BFB Mass 176 174 95.0 
BFB Mass 177 176 5.00 

Instrument Calibration Check 04/11/2001 
Compound 

Chloroform 

Max \Rel. Std. 

20.0 

Max Abundance 

4 0. 0 

60.0 

100 

9.00 

2.00 

100 

9.00 

101 

9.00 

1 

\Deviation 

3.9 

1.4 

6.0 

3.9 

3.1 

7. 1 

1 

Max Abundance 

40.0 

60.0 

100 

9.00 

2.00 

100 

9.00 

101 

9.00 

1 

\Deviation 

5.1 

Result Status 

23.1 PASS 

50.9 PASS 

100.0 PASS 

6.5 PASS 

0.0 PASS 

74.2 PASS 

5.1 PASS 

97.0 PASS 

6.3 PASS 

Status 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

Result Status 

24.1 

50.5 

100.0 

7.1 

0.0 

73.1 

5.2 

96.4 

6.6 

Status 

PASS 

PASS 
PAiS~ 
PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

Corporate Mailing: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984-0551 - FAX 9031984·5914 

Corporate Shipping: 2600 Dudley Rd.. Kllgo(e, TX 75662 - http:ltwww.ana-lab.com 
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Project Report: 155068 
Client: CAFB 

Project: 
CAFB 040401 

Organic Quality Control/Quality Assurance for Project 155068 
1,1-Dichloroethylene 20.0 

l.2-Dichloropropane 20.0 

Ethyl benzene 20.0 

Toluene 20.0 

Vinyl Chloride 20.0 

3.4 
2.2 

1.4 

-2.4 

.1 

PASS 
PASS 

PASS 

PASS 
PASS 

BPA Method 82608 

Compound 

Bromoform 

Instrument System Performance Check 04/11/2001 

Min Response Factor 

Chlorobenzene 

Chloromethane 

1.1-Dichloroethane 

1,1,2,2-Tetrachloroethane 

.1010 

.3000 

.1000 

.1000 

.3000 

Response Factor 
0.747 

3.015 
0.472 

0.783 

0.739 

Status 

PASS 
PASS 
PASS 

PASS 
PASS 

1 

SET Quality Control/Quality Assurance for Project 155068 

s, ... ,.,le 

Sample 

489212 
489212 

Sample 

489208 
# 

TPH Diesel Range Organics (ORO) 
Type Result 
Standard 1030 

Standard 1030 

Standard 1120 

Standard 1090 

Standard 1010 

Blank <2 

Perchlorate 
Type Result 
Standard 560 

Standard 534 

Standard 564 

Standard 568 

Duplicate <0.0200 

Spike 

Perchlorate 
Type Result 
Standard 560 

Standard 534 

Standard 564 

Standard 568 

Duplicate <0.0400 

Spike 

Value 
1000 

1000 

1000 

1000 

1000 

Value 
500 

500 

500 

500 

<0.0200 

1.00 

Value 
500 

500 

500 

500 

<0.0400 

0.500 

(Analyzed: 0411312001 0740 KLB Verified: 0411612001 10:40 LES) 

Unit Percent 
mg/1 3.0 

mg/1 3.0 

mg/1 12.0 

mg/1 9.0 

mg/1 1.0 

mg/1 

(Analyzed: 05101/2001 1215 GOG Verified: I I 

Unit Percent 
PPM 12.0 

PPM 6.8 

PPM 12.8 

PPM 13.6 

mgiL 
.... , . 

0.0 

mgiL 119 

(Analyzed: 05/0112001 1215 GOG Verified: 0510312001 12:11 WJP) 

Unit Percent 
PPM 12.0 

PPM 6.8 

PPM 12.8 

PPM 13.6 

mg/f<g 0.0 

mg/kg 106 

-
........ _.'.·: 

... ::-v· . ·~ ., 

~ 

Corporate Ma1ng: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984.()551 - FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kilgore, TX 75662 - http://www.ana.fab.com 
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Project Report: 15506c... 
Client: CAFB 

Project: 

CAFB 04Q401 

SET Quality Control/Quality Assurance for Project 155068 
Hydrazine (Analyzed: 04/09/2001 1400 MAM Verified: 04/10/2001 15:17 MAM) 

Sample Type Result Value Unit Percent 
489218 Duplicate NO NO mglkg 0.0 
489218 Spike 100 mglkg 111 

TCLP Lead (Reg. limit 5.0) (Analyzed: 04/11/2001 0800 WOB Verified: 04/11/2001 16:40 SAH) 
Sample Type Result Value Unit Percent 

Standard 0.101 0.100 ppm 1.0 
Standard 0.305 0.300 ppm 1.7 
Standard 0.301 0.300 ppm 0.3 
Standard 0.307 0.300 ppm 2.3 
Standard 0.304 0.300 ppm 1.3 
Standard 0.305 0.300 ppm 1.7 
Standard 0.311 0.300 ppm 3.7 
Standard 0.311 0.300 ppm 3.7 
Standard 0.312 0.300 ppm 4.0 ;0 Standard 0.311 0.300 ppm 3.7 
Standard 0.101 0.100 ppm 1.0 

-~ 

Standard 0.307 0.300 ppm 2.3 
Standard 0.307 0.300 ppm 2.3 
Standard 0.311 0.300 ppm 3.7 
Standard 0.301 0.300 ppm 0.3 
Standard 0.302 0.300 ppm 0.7 
Standard 0.298 0.300 ppm ..Q.7 
Standard 0.303 0.300 ppm 1.0 
Standard 0.305 0.300 ppm 1.7 
LCS 0.102 0.100 ppm 2.0 
LCS 0.518 0.500 ppm 3.6 
LCS 0.521 0.500 ppm 4.2 
LCS 0.0987 0.100 ppm ·1.3 
LCS 0.502 0.500 ppm ...... 0.4 
LCS 0.528 0.500 ppm 5.6 
Blank <0.100 ppm 
Blank <0.0200 ppm 
Blank <0.0200 ppm 
Blank <0.100 ppm 
Blank <0.0200 ppm 
Blank <0.0200 ppm 

489227 Spike 0.100 ppm 105 
489227 Spike 0.100 ppm 101 
489290 Spike 0.500 ppm 97.2 
489290 Spike 0.500 ppm 98.0 

Corpor8te Mailing: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984-0551 - FAX 9031984-5914 .. g, .. Corporate Shipping: 2600 Dudley Rd., Kilgore, TX 75662 - http;/~.ana-lab.com 
}~' ...... 

. ~.:.:..\~ ~~.~~:~fl.!-~ Continued 



, 

Panhandle Region 4515 S. Georgia,Suite 129 - Amarillo, TX 7911 o 

Page 11 of 13 

Project Report: 155068 
Client: CAFB 

Project: 

CAFB 040401 

SET Quality Control/Quality Assurance for Project 155068 

TCLP Lead (Reg. Limit 5.0) (Analyzed: 04/1112001 0800 WOB Verified: 04/1112001 16:40 SAH) 
Sample Type Result Value Unit Percent 
489291 Spike 0.500 ppm 90.4 

489362 Spike 0.500 ppm 94.6 

489365 Spike 0.500 ppm 98.6 

489365 Spike 0.500 ppm 98.6 

489476 Spike 0.500 ppm 101 

489585 Spike 0.500 ppm 97.4 

489585 Spike 0.500 ppm 103 

489625 Spike 0.500 ppm 93.6 

489626 Spike 0.500 ppm 99.4 

489627 Spike 0.500 ppm 98.0 

489628 Spike 0.500 ppm 92.6 

489629 Spike 0.500 ppm 94.2 

' Spike 0.500 ppm 92.8 

Spike 0.500 ppm 96.4 

489632 Spike 0.500 ppm 96.0 

489633 Spike 0.500 ppm 105 

489662 Spike 0.500 ppm 95.0 

489693 Spike 0.500 ppm 102 

489736 Spike 0.500 ppm 102 

Ammonia Nitrogen (Analyzed: 04/16/2001 0900 RSV Verified: 04/17/2001 13:06 CRS) 

Sample Type Result Value Unit Percent 
Standard 2.00 2.0 ppm 0.0 

Standard 3.01 3.0 ppm 0.3 

Standard 3.01 3.0 ppm 0.3 

Standard 3.01 3.0 ppm '0.3 

Standard 3.01 3.0 ppm 0.3 

Standard 3.01 3.0 ppm ...... ~·0.3 

Standard 3.01 3.0 ppm 0.3 

LCS LCS 2.04 2.00 ppm 2.0 

lCS LCS 1.86 2.00 ppm -7.0 

LCS LCS 2.13 2.00 ppm 6.5 

LCS LCS 2.16 2.00 ppm 8.0 

LCS LCS 2.13 2.00 ppm 6.5 

LCS LCS 2.14 2.00 ppm 7.0 

Blank 0.0341 ppm 

Blank 0.0307 ppm 

Blank <0.020 ppm 

Blank 0.0440 ppm 

Blank <0.020 ppm 

e· Corporate Mailing: P.O. Box 9000, t<lgore, TX 7566~ - 9031984.()551 - FAX 9031984-5914 MEMBER:~. 

Corporate Shipping: 2600 Dudley Rd., Kilgore, TX 76662 .;. . http://www.8na-lab.com atttlfh' . 
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Sample 

489219 

489487 

489681 

489869 

489219 

489487 

489681 

489869 

Sample 

LCS 

LCS 

LCS 

488438 

488804 

489046 

488438 

488804 

489046 

Sample 

488518 

488519 

488520 

489203 
489204 

Project Report: 15506b 
Client: CAFB 

Project: 
CAFB 040401 

SET Quality Control/Quality Assurance for Project 155068 

Ammonia Nitrogen 
Type 
Blank 

Blank 

Duplicate 

Duplicate 

Duplicate 

Duplicate 

Spike 

Spike 

Spike 

Spike 

Total Kjeldahl Nitrogen 
Type 
Standard 

Standard 

Standard 

Standard 

Standard 

LCS 

Total Solids 

LCS 
LCS 
Blank 

Blank 

Blank 

Duplicate 

Duplicate 

Duplicate 

Spike 

Spike 

Spike 

Type 
Blank 

Duplicate 

Duplicate 

Duplicate 

Blank 

Duplicate 

Duplicate 

Result 
0.0320 

0.0326 

31.0 

18.7 

1.06 

0.199 

Result 
1.09 

2.00 

2.00 

2.00 

2.00 

0.897 

0.870 

1.07 

<0.050 

<0.050 

<0.050 

3190 

0.397 

0.330 

Result 
0.0000 

79.5 

82.5 

84.3 

0.0000 

81.3 

84.0 

Value 

33.7 

19.1 

1.11 

0.161 

100 

2.00 

2.00 

2.00 

Value 
1.0 

2.0 

2.0 

2.0 

2.0 

1.00 

1.00 

1.00 

3310 

0.348 

0.359 

20 

1.00 

1.00 

Value 

80.0 

84.1 

85.0 

81.9 

83.5 

(Analyzed: 04/16/2001 0900 RSV Verified: 04/17/2001 13:06 CRS) 
Unit 
ppm 

ppm 

mglkg 

mgll.. 

mgll.. 

mgll.. 

ppm 

ppm 

ppm 

ppm 

Percent 

5.6 

1.4 

3.1 

13.6 

100 

100 

99 

100 

(Analyzed: 04/05/2001 1500 RSV Verified: 04/05/2001 18:35 CRS) 
Unit 
ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

mglkg 

mgll.. 

mgll.. 

ppm 

ppm 

ppm 

Percent 

9.0 

0.0 

0.0 

0.0 

0.0 

-10.3 

-13.0 

7.0 

2.5 

8.6 

5.7 

3400 

100 

110 

(Analyzed: 04/05/2001 1635 EAM Verified: 04/09/2001 10:44 CRS) 
Unit 
grams 

% 

% 

% 

gams 
% 
% 

Percent 

0.4 

1.3 

0.6 

0.5 

0.4 

Corporate Mailing: P.O. Box 9000, KBgore, TX 75663-9000 - 9031984.()551 - FAX 9031984-5914 
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Project Report: 155068 
Client: CAFB 

Project: 
CAFB 040401 

SET Quality Control/Quality Assurance for Project 155068 

Type 

Duplicate 
Result 
69.9 

Value 
69.6 

(Analyzed: 04/06/2001 1548 EAM Verified: 04/09/2001 10:51 CRS) 
Unit 

% 
Percent 

0.3 

RL is our Reporting Limit, or MAL (Minimum Analytical Level/Minimum Quantitation Levell. The MAL takes 
into account the Instrument Detection Limit (IDL), Method Detection Limit (MDL), and Practical 
Quantitation Limit (PQL), and any dilutions and/or concentrations performed during sample preparation 
(BQL). Our analytical result must be above this MAL before we report a value in the •Results• column of 
our report. Otherwise, we report ND (Not Detected above MAL), because the result is •<• (less than) the 
number in the MAL column. 

Unless otherwise noted, testing was performed at Ana-lab's corporate laboratory that holds the following 
P' ·-~al and State certificates: ISO Guide 25 (A2LA Certificate #637.01), EPA National Lead Laboratory 

ditation Program #637.01, Texas Department of Agriculture Soil Import Permit S-37592, State of 
• .... _,. Narcotics Permit 1261, Texas Department of Health Drinking Water Laboratory Certificate TX219, 
EPA Lab Number TX00063, Oklahoma Department of Environmental Quality Laboratory Certificate 8125, 
Arkansas Department of Environmental Quality Certification, Louisiana Department of Environmental 
Quality Laboratory Certification (NELAC), Texas Department of Health Lead Firm Certificate 2110076, 
Bntidad Mexicana de Acreditacion, A.C. (BMA) (pending), US Department of Energy Approved. 

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL 
without written approval of Ana-Lab Corp. 

I certify the above results were obtained using the methods specified. 

C. H. Whiteside, Ph. D., President 

Corporate Mailing: P.O. Box 9000, Kilgore, TX 75663-9000 - 9031984.()55! - FAX 9031984-5914 

Corporate Shipping: 2600 Dudley Rd., Kilgore, TX 75662 .;.. http:lfwiNw.aOIHab.com 
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