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Activity 

Organize and 
continue the 

Source Water 
Protection 

(SWP) Team. 

Develop 
expanded list of 
Planning Team 
Members. 

Develop 
member 
contact list. 

Hold SWP Team 
Meeting-
Presentation of 
GW Site 
Investigation 

Activity 
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SOURCE WATER PROTECTION ACTION PLAN 

Start 
Date 

Jan. 
2008 

10/7/ 
2010 

12/1/ 
2010 

Start 

For Elliott Community Water Supply 
PWSID# 6915015 Last Update: Dec. 1,2011 

Completion Responsible % 
Date Person(s) Complete 

On-going Mayor Steve Howell 50% 

12/1/2010 Mayor Howell! Golden 100% 

Hills RC&D/ 
Rebecca Ohrtman/ 
Team members 

2/1/2011 Dan Cook, Becky 100% 

Ohrtman/Golden Hills 
RC&D/ Mayor 

Howell/Farm Bill 
Biologist (PF)/ IDNR 
Environmental 

Specialist/ 
Team members 

Completion Responsible Person(s) % 

Comments 

Held a meeting to 
organize the SWP Team 
and begin to create a 
membership list. This list 

will increase as the SWP 
project advances. 

Additional members now 
include 3 landowners, 

school superintendent, 
county board of 
supervisor rep, as well as 
RC&D board member, city 
officials, DNR, NRCS, 
SWCD, PF, & DSC 
representatives 

Dan Cook presented final 

investigation report to 
add to the initial 2010 
findings and present 
conclusions. The Team 
discussed in detail BMP 

options/resources for 
SWP. These included: 

CRP-23, CRP-27& 28, 
CRP-9 and WRP. 

Plan to organize NRCS, 
RC&D, SWCD, and DSC to 
assist in BMP 
development and 

resources. 

Comments 



Date Date Complete 

Team Meeting 12/15/ 1/15/2011 Becky Ohrtman/ 100% Discussion included BMP 
with 2010 Steve Howell/ placement, interested 
Conservation Dan Cook/ Matt landowners, design of 
Partners (NRCS, Allen/Jeff Godwin BMP, resources available 
DSC, SWCD, Steve Howell/ for implementation. 
RC&D, DNR, PF) Shirley Resulted in NRCS 
to begin Frederiksen/Keith engineer developing 
planning for Wilken/Tom Burkheiser, wetland design, options 
BMP Dan Case/ for landowners, and 
implementation Team members watershed coordinator 

conducting further 
federal and state 
resources for BMP 
implementation. 

Team Meeting 2/8/ 2/8/2011 Dan Cook/Becky 100% IDNR presented findings 
to discuss SWP 2011 Ohrtman/Steve from his January site 
BMPs, land Howell/Golden Hills investigation. RC&D 
acquisition, RC&D/ landowners/ began organizing 
appraisals, etc Team members individuals with tasks for 

the process of BMP 
planningfor future SWP 
implementation. RC&D 
facilitated city & 
landowner with land 
appraisal information and 
potential acquisition of 
land for future BMP 
implementation. 

Team Meeting 3/17/ 3/17/2011 USFWS-Steve Van 100% Discussed various options 
to discuss BMP 2011 Riper/ to wetland:....size, 
options, DSC-Tom Burkhiser/ placement, depth, etc. 
resources, NRCS- D,an Case, Brian Discussed what the 
design and Holmes/ landowners are agreeable 
available PF-DNR-Matt AlienI to, and what is best for 
conservation Golden Hills RCD-Shirley city of Elliott. ' Included 
programs Frederiksen, Becky Von discussion of flood control 
(local, state, Weihe/ for Elliott that m'ay also 

federal) . Team members tie into water quality 
improvement and 
economic benefits to 
Elliott. RC&D assigned 
tasks to county ' 
supervisor, NRCS, DSC, 
DNR for May meeting 
reports. 

Activity Start Completion Responsible Person(s) % Comments 
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Date Date Complete 
Team Meeting 4/6/ 4/6/2011 Mayor Howell! Becky 100% Reviewed site 
to discuss 2011 Ohrtman/ Golden Hills investigation findings. 
further findings RC&D/IDNR Discussed 2 wetland 
for BMP Environmental options and cost 
options, review Specialists/landowners/ estimates for wetland 
map options for Team members restoration. Assignments 
wetland, given to gather 

information on 4 options. 
Discussed public meeting 
to be held July 13th

. 

Team Meeting 5/17/ 5/17/2011 Mayor Howell! Golden 100% Discussed 3 possible short 
to discuss 3 2011 Hills RC&D/ Becky term solutions/options-
possible short- Ohrtman/ DNR RO system, Rural Water, 
term options Environmental and Ion Exchange system. 
with cost Specia list/N RCS/ Cost estimates for each 
estimates landowners/Elliott City were given-decided all 

Council Member/ were cost prohibitive but 
Team members ion exchange would be 

researched further. Public 
meeting agenda discussed 
and assignments given. 

Elliott City 6/13/ 6/13/2011 Mayor Howell/ Golden 100% Explained the 2 site 
Council 2011 Hills RC&D- Shirley investigations and their 
Meeting Frederiksen, Becky Von findings. DNR explained 

Weihe/ nitrate level regulations. 
DNR Environmental Discussed the possible 
Specialist- Keith Wilken/ BMP options and the cost 
City Council estimates for each with 
Members/ the city council and 
Elliott Citizens guests attending the 

meeting. Answered 
questions and responded 
to the concerns of the 
council. 

Activity Start Completion Responsible Person(s) % Comments 



Date Date Complete 
Team Meeting- 6/23/ 6/23/2011 Mayor Howell/ Golden 100% Reviewed all information 
Reviewed BMP 2011 Hi.lls RC&D/ NRCS/ DNR/ gathered on BMP options. 
options and County Supervisor/ . Consensus taken on 
public meeting Team members which option to 
responsibilities. recommend to city 

council. Decided RO and 
Rural Water were too 
costly. Listed advantages/ 
disadvantages of Ion 
Exchange and 
Wetland/native grasses 
BMPs/NMP. Decided to 
continue with BMP 
options. Assigned tasks 
for engineer list and land 
appraisal. Final plans for 
public meeting with all 
tasks assigned. 

Public Meeting- 7/13/ 7/13/2011 Mayor Howell/ 100% 58 residents attended-
generate 2011 IDNR-Becky Ohrtman, great turn out. Power 
awareness and Dan Cook, Keith Wilken, point presentations on: 
inform citizens Thad Nanfito/ IDNR-SWP Program, 
of Elliott Golden Hills RC&D- SWP site investigation 
Prepared Shirley Frederiksen, and SWP conclusions 
handouts/fact Becky IDNR:-nitrate level 
sheets on Von Weihe/ SWP regulations . 
nitrate Team members GHRCD-the 4 options to 
information to address the nitrate 
give to the issue. 
public Gave the public the 

recommendations that 
will be given to the Elliott 
City Council. Took 
questions throughout the 
presentations. Also gave . 
out handouts on BMPs . 

Activity Start .. Completion Responsible Person{s) % Comments 
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Date Date Complete 
Acquire a list of July 7/15/2011 Golden Hills RC&D 100% Acquired and compiled a 
appraisers for 2011 list of appraisers/ 
the land Professional Engineer. 
identified for This will be presented to 
extension of the Elliott City Council on 
the wetland. July 18, 2011.. 

Obtain Elliott 7/18/ 7/18/2011. Golden Hills RC&D- 100% Explained all the BMP 
City Council 2011. Shirley Frederiksen options reviewed by the 
approval of SWP Team and the 
options to reasons for the 
address nitrate recommended options. 
issue The recommended BMPs 

are: Wetland/Native 
Grass Restoration/ NMP 

Acquire a 7/20/ August - Elliott City Council/ 100% The counci l is considering 
Preliminary 2011 January 2011 Mayor Steve Howell possibi lity of short term 
Engineer to get option - engineered Ion 
estimate on Ion Exchange. 
Exchange 
Acquire a land July December Elliott City Council/ 100% Hired an appraiser. A land 
appraisal and · 2011. 2011 Mayor Steve Howell appraisal and survey is 
survey land to Shirley Frederiksen being conducted to begin 
acquire for purchase process 
wetland 
construction 
After the August August 2011 Elliott City Council/ The city must hire an 
appraisal and 2011 Mayor Steve Howell attorney to help them 
survey is through the legal 
complete an purchase process. WIRB 
attorney will be funds will be utilized for 
hired for the the land purchase. 
legal purchase 
process 



Activity Start Completion Responsible Person(s) % Comments 
Date Date Complete 

Obtain July 7/25/2011 Golden Hills RC&D 100% Shirley {RC&D/NRCS)and 
cooperation of 2011 Mayor Steve Howell 

Griswold/Elliott attended the School 
Community Board meeting to discuss 
School Board the Wetland Restoration 
for BMP. Placing 1~2 acres 
implementation into nativegrasses and 
of SWP BMP's. the future" opportunity for I 

Develop an outdoor classroom was 
partnership recommended. The 
with School for Griswold School Board 
the SWP BMP approved to partner with 
and potential the city of Elliott to use 
outdoor 5.5 acres of land north of 
classroom to Elliott Elementary School 
promote SWP. for the SWP project. 

Secure Winter County Board of 100% Request and secure 
assistance from 2011 Supervisors Member- assistance from the 
the County Randy Tye Montgomery County 
Board of Engineer in the form of 
Supervisors large equipment for 

creating, dirt removal, 

etc. for implementing the 
shallow water wetland. 

Work towards August Golden Hills RC&D/ 95% Acquired grants: 
procuring 2011 City of Elliott WIRB-Watershed 
funding for the Improvement Review 
land acquisition Board = cost of 
and shallow land/wetland 
water wetland construction 
with native PF-Pheasants Forever 
grass buffer (Matt Allen) 

DU-Ducks Unlimited 
(Matt Allen) 

US Fish & Wildlife-

(Steve Van Riper) 

Apply for when needed: 
SRF (0% interest loan) & 
CDBG 

- .-
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Activity 

Investigate 
funding for the 
Ion Exchange 
System - if 
needed 
Development 
of design for 
shallow water 
wetland and 
obtain maps. 

Preparation for 
planting of 5.5 
acres of school 
ground 

Maintenance of 
restored 
wetland 

Monitoring of 
the nitrate 
levels after 
restoration/exp 
ansion of the 
wetland. 

I· 

Start Completion 
Date Date 

Nov 
2011 

Dec. - March 15, 
March 2012 
2011 

Spring June 15, 2012 
2012 

2010 
andin 
future 

2012 
and in 
future 

I' 

. . ~ L:: : " .. '.' 

Responsible Person(s) % Comments 
Complete 

City of Elliott/GHRCD 80% CDBG is being applied for 
in case an ion exchange 
system is needed 

NRCS- 50% Tom, Brian and Dan 
Tom Burkhiser (NRCS) develop the design 
Dan Case, Brian Holmes for converting agricultural 

crop lan,d to native 
grasses and shallow water 
wetland using parameters 
decided by the 
landowner, city council 
and school board. 

Elliott City Council, Restoration of native 
Mayor Steve Howell, vegetation entails killing 
Matt Allen (Pheasants current vegetation, 
Forever & Ducks securing a native grass 
Unlimited) drill, purchasing seed and 

drill seed. 
City of Elliott, On-going In a letter written July 27, 
Montgomery County 2011 the Montgomery Co. 
Conservation Board Conservation Board 

stated they would 
support and assist Elliott 
with the acquisition, 
construction and 
maintenance of wetland . . 

City of Elliott/ City On-going City will purchase a 
Utilities Employee nitrate test kit and will 

have their city water 
operator monitor the 
nitrate levels in the 
individual wells weekly. 
DNR SWP program will 
monitor results annually. 
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Elliott SWP Implementation Resources - December 2011 

NRCS-

Griswold Community School -

$5,000 (In-kind) engineering costs 

$31,900 (In-kind) use of 5.5 acres for native 
wetland restoration! grass buffer 

Montgomery County Board of Supervisors - $18,500 (In-kind) wetland structure/excavation 

Montgomery County Conservation Board - $1,000 donation for native prairie restoration 
$7,650 (In-kind) wildlife & habitat management 

Montgomery County Pheasants Forever - $2,000 donation for native prairie restoration 
(In-kind) use of native grass drill 

Pottawattamie County Pheasants Forever - $2,000 donation for wetland/prairie restoration 

US Fish & Wildlife - $7,000 Letter of support. Possible $7,000 
additional funds in 2012 

TOTAL ......................................... $ 75,050 Spy 2012 funds 

Possible grants: 
WIRB grant-

CDBG
SRF 
WSPF 

Request and Approved for $166,460 

Applied in November 2011 

TOTAL Grants (as of 12/8/11) .................. $166,460 

OVERA..LL TOTAL ......................................................... $241,510 
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Potential Contaminant Sources And Municipal Wells 
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Non-Point Sources 

Elliot 'Public Water Supply 
Contaminant Inventory and Ranking 

1. Source Water Contribution Areas. Figure 1 shows the two source water contribution areas. Area "A" is 
approximately 970 acres. TheCoe Creek watershed ("B") is approximately 3800 acres. Based on the Phase II results, 
source water for well No.1 is from area "A". Well No.2 probably draws water from the Coe Creek alluvium to the south 
and east as well as water from the north and west. 

Point Sources 

1. Leaking Underground Storage Tanks- Former S & MOil - Closed 
2. Underground Storage Tanks - Robert Artlip - Active . 
3. Underground Storage Tanks - Laird Service - Closed 
4. Underground Storage Tanks - Montgomery County - Closed 
5. Underground Storage Tanks - Griswold Community Schools - Closed 





Public Water Supply Contingency / Emergency Plan 
Affidavit 

The Safe Drinking Water Act amendments of 1986 and 1996 established the concept of 
wellhead protection, and subsequently the Source Water Protection program. The 
program is currently overseen by the Iowa Department of Natural Resources (IDNR) and 
attempts to prevent potential contaminants from entering source waters and prepare for 
situations in which drinking water may be impaired through contamination, power outage 
and treatment or distribution system interruptions. In order to ensure a public water 
supply's preparedness in such events, a ContingencylEmergency Plan has been required 
in every approved Source Water Protection Plan (SWPP) or Wellhead Protection Plan 
(WHPP). 
Due to recent and growing concerns over water system security and due to many systems 
having previously prepared such a plan under the provisions of the 2002 Bioterrorism 
Act, the IDNR is now allowing an affidavit in lieu of including a completed 
ContingencylEmergency Plan within the submitted SWPPfWHPP. Although public 
water supplies do not need to send IDNR completed plans, each must have an accessible 
and up-to-date plan in case a catastrophic event occurs within their system. It is 
necessary for the completed water supply ContingencylEmergency Plan to contain the 
following information, at a minimum: 

• Contact information for the city's mayor, city clerk, water/wastewater operator. 
• Contact information for the city's power company, a professional electrician, a 

professional plumber and an equipment repair company. 
• System's critical users must be identified and a plan for immediate notification 

must be created. (i.e. hospitals, nursing homes, schools, etc.) 
• Contact information for local media, including newspaper, radio and television. 
• Contact information for a certified laboratory, local emergency contacts, state and 

local public health departments and the National Guard. 
• Contact information for the IDNR's 24 hour emergency contact and the local 

IDNR field office. 

I, S+ e f?JD Hotw I , representing ~Itu 0 { [II i Iylf 
certify tha~ontingency / Emergency Plan has been crea~ed for our public water supply 
system and that this information can be presented to the IDNR upon request. 

/ 1 A 

~ Jluq j 8, )011 
Date Signature 
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INTRODUCTION 

Project: Ell iott SWP 
Revision No. : 0 
Date: December 22, 2008 

At the request of the Iowa Department of Natural Resources, Source Water 
Program, the Iowa Department of Natural Resources, Contaminated Sites Section 
(IDNR), has conducted an environmental assessment around Municipal Water 
Well Number 1, City of Elliott, Montgomery County, Iowa. The purpose of this 
investigation was to evaluate the sites hydrological profile and identify possible 
source(s) for the elevated nitrate and petroleum levels found in Municipal Well 
Number 1. 

SITE DESCRIPTION 

2.1 Location 
The City of Elliott is located in the SE ~ of the SE ~ of Section 1, Tier 73 North, 
Range 38 West, Montgomery County, Iowa, latitude 41.149N, longitude -
95.163W (Figure 1). 

2.2 Site Description 
Elliott, Iowa, founded in 1879, was named for Charles Elliott Perkins, Vice 
President of Chicago, Burlington, and Quincy (C.B.&Q.) Railroad, and has a 
current population of 367. Elliott is a farm-oriented community located in the East 
Nishnabotna River Valley 12 miles north of the City of Red Oak and 8 miles south 
of the City of Griswold on Iowa Highway 48. 

Montgomery County is primarily an agricultural county. The topography is rolling 
and is in the Nishnabotna and Tarkio watersheds. Major streams that run through 
the county from north to south include Coe Creek, Indian Creek, Walnut Creek, 
East Nishnabotna River, West Tarkio Creek and Tarkio River. 

Elliott, Iowa is located within a land form known as the Southern Iowa Drift Plain 
with loess, till, gravel, and sand seams overlying the Fort Benton (lower Dakota 
Colorado) Sandstone locally known as the Dakota Sandstone. The City of Elliott 
Municipal Well Number 1 does not have a well log but is known to be finished in 
the top of the Dakota Sandstone at 56 feet deep. At this location the surface of 
the Dakota Sandstone is at 39 feet deep. The City of Elliott Municipal Well 
Number 2 is located 1,500 feet east of Well Number 1. Well Number 2's log 
shows loess from the surface down to 20 feet, silt - sand and gravel - and sand 
from 20 to 45 feet deep, then Dakota Sandstone from 45 feet to the finished depth 
of 108 feet. Both Well Number 1 and Well Number 2 have had detectable levels of 
nitrates in the past that approach and sometimes exceed the MCl of 10 mg/L. 

2.3 Operational History and Waste Characteristics 
Well Number 1 was drilled in 1935 and is located on the southwest corner of Main 
Street and Chestnut Street. 
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Well Number 1 was developed in an area surrounded by commercial and 
residential lots. 

A historical records search for petroleum sites has found at least eight (8) former 
petroleum storage facilities within a short distance of Well Number 1 (Figure 2). 
Six (6) of the eight (8) facilities were closed prior to any governmental reporting 
regulations. laird Service and S & M Oil are both found in the IDNR Underground 
Storage Tank Section's database. However, S & M Oil is the only site that has 
completed the soil and groundwater testing and monitoring requirements found in 
Iowa Administrative Code (lAC) 567-135, Technical Standards and Corrective 
Action Requirements for Owners and Operators of Underground Storage Tanks. 

Two bulk agriculture chemical dealers are found 500 feet to the south of Well 
Number 1, Miller Farm Supply and Agriland FS (formerly Elliott Farm Center). 
Earlier investigations conducted by . IDNR have found nitrate impacted 
groundwater due to the uncontrolled release of fertilizers but determined the two 
facilities were not contributing to the nitrates found in Well Number 1. Both sites 
are currently addressing the elevated nitrate levels under the authority of lAC 567-
133, Rules for Determining Cleanup Actions and Responsible Parties. 

2.4 Nitrates and Nitrites 
Nitrates and nitrites are nitrogen-oxygen chemical units which combines with 
various organic and inorganic compounds. Once taken into the body, nitrates are 
converted into nitrites. The greatest use of nitrates is as a fertilizer. 

In 1974, Congress passed the Safe Drinking Water Act. This law requires the US 
Environmental Protection Agency (EPA) to determine safe levels of chemicals in 
drinking water which are known to or may cause health problems. These non
enforceable levels, based solely on possible health risks and exposure, are called 
Maximum Contaminant level Goals. The MClG for nitrates has been set at 10 
parts per million (ppm), and for nitrites at 1 ppm, because EPA believes this level 
of protection would not cause any of the potential health problems described 
below. 

Based on this MClG, EPA has set an enforceable standard called a Maximum 
Contaminant level (MCl). MCls are set as close to the MClGs as possible, 
considering the ability of public water systems to detect and remove contaminants 
using suitable treatment technologies. The MCl for nitrates has been set at 10 
ppm, and for nitrites at 1 ppm, because EPA believes, given present technology 
and resources, this is the lowest level to which water systems can reasonably be 
required to remove this contaminant should it occur in drinking water. These 
drinking water standards and the regulations for ensuring these standards are met, 
are called National Primary Drinking Water Regulations. All public water supplies 
must abide by these regulations. 
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Short-term: Excessive levels of nitrate in drinking water have caused serious 
illness and sometimes death. The serious illness in infants is due to the conversion 
of nitrate to nitrite by the body, which can interfere with the oxygen-carrying 
capacity of the child's blood. This can be an acute condition in which health 
deteriorates rapidly over a period of days. Symptoms include shortness of breath 
and blueness of the skin (Blue Baby Syndrome). 

Long-term: Low to moderate levels of nitrates and nitrites have the potential to 
cause diuresis, increased starchy deposits and hemorrhaging of the spleen from a 
lifetime exposure at levels above the MCL. 

The regulation for nitrates and nitrites became effective in 1992. Between 1993 
and 1995, EPA required your water supplier to collect water samples at least once 
a year and analyze them to find out if nitrates and or nitrites are present above 50 
percent of their MCLs. If it is present above this level, the system must continue to 
monitor this contaminant every 3 months. If contaminant levels are found to be 
consistently above their MCLs, your water supplier must take steps to reduce the 
amount of nitrates/nitrites so that they are consistently below that level. Ion 
exchange, Reverse Osmosis, Electro-dialysis are treatment methods that have 
been approved by EPA for removing nitrates/nitrites. 

If the levels of nitrates/nitrites exceed their MCLs, the system must notify the 
public via newspaper, radio, TV and other means. Additional actions, such as 
providing alternative drinking water supplies, may be required to prevent serious 
risks to public health. 

3. COLLECTION OF NON-SAMPLING DATA 

Soil strata data was collected utilizing the Department's Geoprobe® with the 
conductivity probe attachment in an earlier investigation (CERCLA Pre-Remedial 
Extended Site Screening Work Plan Results for the Miller Farm Supply, Elliott, 
Montgomery County, Iowa, July 15, 2008). In the earlier investigation the data 
was used to determine continuity of different soil layers and help identify 
preferential groundwater paths. Conductivity probe data was collected in a south 
to north line along Chestnut Street from just north of Coe Creek to 2nd Street. The 
conductivity probe results indicate, in general, the soil consists of loess from the 
surface down to twelve (12) feet deep then a layer of glacial till from twelve (12) 
feet to approximately twenty (20) feet deep. Silty sand, sand and gravel layers 
were found from twenty (20) feet deep down to the Dakota Sandstone at 
approximately thirty-nine (39) feet deep. The conductivity probe results also 
indicated the further north you went the more silty material was found in the 
aquifer material. 

During the November 2008 field work groundwater samples were collected in a 
grid pattern around Municipal Well Number 1 with field observations of the 
sediment makeup and color collected for the deep sample, at the Dakota 
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Sandstone, and the shallow sample, at the till/sand interface. Sample 
observations indicated the area to the south and east of Municipal Well Number 1 
consist of a cleaner oxidized (yellow) course sand wile the area north and west 
consist of unoxidized (grey) silty sands (Figure 3). Groundwater was also more 
available in the cleaner course sands. 

COLLECTION OF SAMPLING DATA 

4.1 Soil Samples 
No soil samples, other then the sediment in the groundwater samples, were 
collected during this sampling event. 

4.2 Groundwater Samples 
Attempts were made to collect twenty-six (26) groundwater samples from thirteen 
(13) locations identified on Figure 4 for nitrate and ammonia analysis. Two (2) 
samples were collected from each of the thirteen (13) locations, one from the top 
of the aquifer (shallow) and the other from the interface between the sand/gravel 
aquifer and the Dakota Sandstone (deep). However, the shallow sample at SWP-
01 did not yield any groundwater so only twenty-five samples were collected . 
Samples were analyzed for nitrates and ammonia using the HACH DR2800 
Spectrophotometer serial number 1254017. HACH Sample Method 10206 was 
utilized for the nitrate analysis and was capable of measuring nitrate levels as N03-

- N in water from 1.0 to 35.0 mg/L. HACH Sample Method 10205 was used to 
measure nitrogen, ammonia levels in water within a range of 2 to 47 mg/L. 

Attempts were also made to collect fourteen (14) groundwater samples from seven 
(7) locations identified on Figure 5 for petroleum analysis. Again, two (2) samples 
were collected from each of the fourteen (14) locations, one shallow and the other 
deep. Once again several shallow locations (SWP-04 and SWP-09) did not yield 
enough groundwater so only 12 samples were collected. The petroleum samples 
were analyzed for gasoline using Iowa Method OA-01 and diesel/waste oil using 
Iowa Method OA-02. 

The results for the groundwater samples are found in Table 1, the sample 
collection information sheets are located in Appendix C and the petroleum lab 
results are found in Appendix D. 

4.3 Surface Water Samples 
One (1) surface water sample was collected from Coe Creek near sample point 
SWP-01. The results for the surface water sample are found in Table 1 and the 
sample collection information sheet is located in Appendix C. 

4.4 Sample Collection Method 
All groundwater samples were collected in a manor utilizing the procedures in 
ASTM D6001-96e1, Standard Guide for Direct-Push Water Sampling for Geo
Environmental Investigations, for direct push groundwater sampling. All 
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groundwater collecting equipment was decontaminated after sample collection 
was complete at each location in accordance with Quality Assurance Project Plan 
for Iowa Department of Natural Resources, Land Quality Bureau, Contaminated 
Sites Section. 

The Geoprobe® samples were collected using the procedures found in the SOP 
and manual for the Geoprobe® Screen Point 15 Groundwater Sampler (SOP; 
Technical Bulletin No. 95-1500). 

FIELD ACTIVITIES 

Field personnel traveled to the site on the 19th and the 20th of November 2008. 
Field activities were performed in Level D personal protective equipment that 
consisted of steel-toed boots, safety glasses, hearing protection and hard hats. 
Iowa One Call was contacted at least 48 hours prior to the site visit in order to 
have all underground utilities located before the field work started. Access 
agreements were pre-arranged by IDNR Source Water Program staff and City of 
Elliott officials. 

CONCLUSIONS 

6.1 Sediment Mapping Results 
During the November 2008 field work groundwater samples were collected in a 
grid pattern around Municipal Well Number 1 with field observations of the 
sediment makeup and color collected for the deep sample, at the Dakota 
Sandstone, and the shallow sample, at the till/sand interface. For all the individual 
sample point locations the same sediment type was noted at the shallow location 
and the deep location approximately twenty (20) feet deeper. For example, the 
sediments collected at SWP-07 from the shallow and deep locations were both 
course oxidized sand. The sediment information is displayed on Figure 3 and 
notes a clear difference between the northwest and southeast side of town. 
Municipal Well Number 1 is located in the fine silty unoxidized sands. 

6.2 Groundwater Results 
In general no clear 'point source' for the elevated nitrate levels detected in 
Municipal Well Number 1 was found; instead it appears the source is most likely 
from a 'nonpoint source' coming from the wide spread application of fertilizers 
north and northeast of the City of Elliott. A point source is defined as any building, 
structure, installation, equipment, pipe or pipeline (including any pipe into a sewer 
or publicly owned treatment works), well, pit, pond, lagoon, impoundment, ditch, 
landfill, storage container, motor vehicle, rolling stock, or aircraft, or any site or 
area where a contaminant has been deposited, stored, disposed of, or placed, or 
otherwise come to be located and for some reason is released into the 
environment contaminating the soil and or groundwater. 
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A non point source is defined as incidental contamination caused by application of 
agriculture chemicals such as fertilizer on agriculture crop grounds. Nonpoint 
source groundwater contamination occurs when fertilizers and or pesticides are 
applied at proper manufacture recommended rates but the groundwater is close to 
the surface and inadvertently becomes contaminated. The improper application of 
agriculture chemicals would be considered a point source and subject to State and 
Federal environmental regulations. 

The results for the nitrate samples are found in Table 1 and Figure 4. The levels 
of nitrates in the groundwater samples were found to be higher northwest of 
Municipal Well Number 1 and lower to the southeast corresponding to the 
sediment conditions. Samples collected in the course oxidized sands were 
significantly lower then the samples collected in the fine silty unoxidized 
sediments. Additional sampling would be required in order to determine exactly 
why the course oxidized sands contain lower levels of nitrates but with the lower 
levels found right next to the higher levels in the unoxidized silty sands it appears 
conditions are better for more rapid denitrification in the course sands. 

Denitrification is a microbially facilitated process of dissimilatory nitrate reduction 
that may ultimately produce molecular nitrogen (N2) through a series of 
intermediate gaseous nitrogen oxide products. This respiratory process reduces 
oxidized forms of nitrogen in response to the oxidation of an electron donor such 
as organic matter. The wetland located directly up gradient (groundwater flow 
wise) of the course oxidized sands may be providing the organic matter creating 
the source for the electron donors. Surface water infiltration from the marsh 
provides electron donors to the groundwater then the groundwater flows more 
freely through the course sands than the silt laden unoxidized sands providing the 
oxidized sands with more denitrification potential (Figure 6). 

Select groundwater samples were also analyzed for petroleum products utilizing 
Iowa Method OA-01 for gasoline and Iowa Method OA-02 for waste oil and diesel. 
As noted in Table 1 all analysis for petroleum products indicated no detectable 
levels of gasoline, waste oil, or diesel fuel in the groundwater around Municipal 
Well Number 1. The petroleum analysis was done due to the numerous former 
petroleum storage sites found around Well Number 1 (Figure 2). 

6.3 Surface Water Results 
Only one (1) surface water sample was collected from Coe Creek and was found 
to be at a level of 2.94mg/L. Surface water bodies are highly susceptible to 
seasonal fluctuations of nitrate levels. For that reason monthly samples from Coe 
Creek over several years would be required to determine if Coe Creek is a source 
for the elevated nitrates in the area. 

### 
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Location 

SWP-01S 

SWP-01D 

SWP-02S 

SWP-020 

SWP-03S 

SWP-030 

SWP-04S 

SWP-040 

SWP-05S 

SWP-050 

SWP-06S 

SWP-060 

SWP-07S 

SWP-070 

SWP-OBS 

SWP-OBO 

SWP-09S 

SWP-090 

SWP-10S 

SWP-100 

SWP-11S 

SWP-110 

SWP-12S 

SWP-12S Oup 

SWP-120 

SWP-120 Oup 

SWP-13S 

SWP-130 

Coe Creek 

I· 

Source Water Program 
Site Assessment Results 

City of Elliott Municipal Water Supply 

Groundwater Sample Data 

Collected November 19 and 20, 2008 

Table 1 

Nitrates* Nitrates** 
Ammonia 

OA-01 
(Test Strips) (HACH) (All Analytes) 

NA NA NA NA 

3ppm 4.01mg/L <2mg/L NA 

2ppm 1.B4mg/L <2mg/L NA 

5ppm 4.B1mg/L <2mg/L NA 

6ppm B.23mg/L <2mg/L NA 

10ppm 9.41mg/L <2mg/L NA 

4ppm 2.B4mg/L <2mg/L NA 

5ppm 3.11mg/L <2mg/L <2ug/L 

5ppm 4.B1 mg/L <2mg/L <2ug/L 

Bppm 7.19mg/L <2mg/L <2ug/L 

5ppm 7.79mg/L <2mg/L <2ug/L 

10ppm B.14mg/L <2mg/L <2ug/L 

NO <1mg/L <2mg/L <2ug/L 

NO <1mg/L <2mg/L <2ug/L 

Trace <1 mg/L <2mg/L <2ug/L 

10ppm 10.BOmg/L <2mg/L <2ug/L 

5ppm 7.B3mg/L <2mg/L NA 

Bppm 10.79mg/L <2mg/L <2ug/L 

Trace <1mg/L <2mg/L NA 

Trace <1 mg/L <2mg/L NA 

NO 2.11mg/L <2mg/L NA 

Trace <1mg/L <2mg/L NA 

Trace <1mg/L <2mg/L NA 

NA <1mg/L <2mg/L NA 

3ppm 3.64mg/L <2mg/L NA 

NA 3.2Bmg/L <2mg/L NA 

5ppm 4.51mg/L <2mg/L <2ug/L 

10ppm 10.49mg/L <2mg/L <2ug/L 

3ppm 2.94mg/L <2mg/L NA 

• Nitrate Test Strips - HACH Catalog Number 27454-25 with results in ppm nitrate as nitrogen 

OA-02 
(All Analytes) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

<100ug/L 

NA 

<100ug/L 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<100ug/L 

<1 00ug/L 

NA 

•• HACH DR2800 Spectrophotometer Serial Number 1254017, Sample Method 10206 with results in mg/L nitrate as nitrogen 

<1 - Not detected, analyte below method detection limit. 

NA - Not analyzed for 

ND - Not detected 
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SITE ASSESSMENT RESULTS 
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CITY OF ELLIOTT MUNICIPAL WATER SUPPLY 
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Project Name: Elliott SWP 

Address: (Citywide) 

Gill', State: Elliott, Iowa 51532 

I I 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number S Wp - 0 1 ~ cf-.D Sample Matrix: WauC)cit-vC'A1rC 
Latitude: Lj I 0 10<6 5 '-/,,63" N Collection Date: / / - 2-0 -d-CX> '7{ 

Longitude: qS 0 0'1 .512 ./'3 W Collection Time: D - J): s5C,.".. :5- 12"; 2:0f'W'. 

Container: 1 - 40 ml Vial 

3 - 40.)KYials 

Bottle # 18 (Amber o6&i GlassfTFE Lid) 

Collection Notes: 

Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

Iowa O,*IUS MtBE 

1~-2 

~=-~- PlL~hcd-Zd;.~_~Qj d1 /<5 -- c&2W/J Ie) ;6J (7, Lbiotg S:;t1<2~.ti~~,/~
_.r;;.L.3!L_&e/ctbp« &ul,& k,/4S :;k) ~//'Ikb;.y ,£,,; 9</),1- cfb,p 
~~ ~ ;1..)1// (,.t/2 5 /60& /0 /,,-1 .rfL~('#1 of ,:22 pdd2qp, 
_ h.Y",,/ /J'-}L-kk.L-S.d /l",,//.,...J t..,p ~ h14"~ /'a::I,aJeic.a"'jJ .tAG 
SUct:".f'4 _ol- ,7;3 ~ctc:te~ 11 sltll Co c:6y ' /lGJW Sa /::2(jJ/~L.tj2 

--t:;..!L-e:p-I4-L~ Gd ck('~-L"'C---'-'="'C£~, ___ _ __________ _ 

-f)-;;;;D- ~~I!jk-~ ;:;~/ 5 / 0-/ 01QA' ~~l;~ef? 
_~k L/cvJ f:::;:ct~Y1 4- - A /0 0£ ~J1n.E(',""'_Ll"--/~·, __________ . __ ., _____ . __ 

- ._ .. _----------- --.---- - - -- --------,_._--------_._--_._-------

___ jJ~ __ ~sJ .sk./;< - .---------- ---
.S_fd.P_-:: __ OJ_~~3..p.p.m ___ C<J.r:LA~l~ __ .3--#-~J.1/\---,--______ .. _ _ .. _____ _ 
_ S;_Ldf?:=: (2L& __ :::. __ ~.k __ :Egrnp-_l,.v ___ _ :.._____ _. ____ .. _. ___ . ___ ... ___ ._. __ _ . _ __ _ 

-c::; -{-;;;k-. -~2~~!lY~JL,..._----------\~~----\~---..ft'-=------l.'-(~p .. -:~-i_. 
- --- - --.. ------------------.----~~,.,...r-->,A;---'JCrTul-mII .. ~rort1 ___ _ 



Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP 

Address: (City wide) 

City, State: Elliott, Iowa 51532 

Sample Number SWP - OJ.. S ;-1) 

Latitude: 4 / 0 D<6 §. J-{). N 

Longitude: '-20 6CZ '5 f o/<{w 

Container: 1 - 40 ml Vial 

~~ --::--. 

Project Manager: Dan Cook 

Program: SWP 

Sample Matrix: 

Collection Date: 

Collection Time: 

Analysis: 

(j,h')C J n c-l/" ... J~{t¥ J!' 

J! /) ce/x;D'6 
i 

D - /, !5'prYI S - 2-~ ;;'D pt'f' 

Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

lowa~tBE 

~';' 

Collection Note:..=:...s: --r-------

3-=h'£f-ec( :S/.AJe~ ();& q/?~7f;~d:l;;;J li.-e. r;(~:e---;:YT jX:>1i2r ;;.-
_,~U1Y\,_,_.fu 3,? fJ; ct, I/~d.~cob!un 'i ~;>/ /~ ~ SC;~./\ 
~fk Sfo~1 J.,/~_5~ ____ g;ullLc! ,4- GUv10I',1A.t ':-C~'*'41/k>'vt 

-L~,k.)Q <; c!4,.,..,Zi'-,cL, "k?rd.:: c -cd' eAL SC,/o.-€-('=:=") ~----P2..(J?!-c?f 
.;!,. ~ , t:x 

--.a..----..-&'kJ .. Ec/ 1'}~/2a[~ c;~d /Jv~J~ ,32 ~.-I-#J/ 
,-_~l~-#-G- ~~ IcJCt k- SOn..~"-a/~:u:;~q tl.. .x::,.m;?4v 
ji,-1k£uf2-_~_+-<K/~ fa PIle; ~-<-I ~~t'.Il<Lk7 oL2-~£'e,t:., 
G/{ec--'J~ __ s<i;~/lol--.d---..~/l4- < ~---jO-L<~tf 9-ocf ckc~.ed /"k 

L5e.&--Lal.(~ ~~) s;lt¥.-~DA_~L~~ --- .-m
'lU'il~'-- ---r fj 

. .. lbw-~fY\fI,k$ -- £.,"--.) Silty L.1A.o>-"Jrt-L 

-jJ,-~r;:'h~- -t(gb_5'-£-'hH.f'---'c-.t'tL-S..>--~ _' _ _____ _ ________ _ 

3.J~-Q~--.:~ ppyV\ -
_51dP- o;)s -_2,_pprYl y4# d 
-- , . I _ '- <fbi; I{t-f __ DA-,- :b?;6P_:Y..~f) Lv ~Sv 11:s (hiCk - /,-1) __ 
5wf-D;)./Lti8i r;CjIL OV1p Lj,o fY'JIL -
_6~P- O~.£..75'f ms;/L 
--_._------------ -



, I ' 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: ElliottSWP Project Manager: Dan Cook 

Address: (Citywide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number St..,J P - O~ 5t?-D Sample Matrix: (£r ~ ~ LC! J (,.jet, &. V' 
1.../1 0 

()~ CA?/,e. N !) - L ~ - ;)06'75 Latitude: Collection Date: 

q5 0 

5D.3L Q - 2:-::5~ro S--5:f5pyv1 Longitude: oct W Collection Time: 
v 

Container: 1 -40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3-40VVials Iowa o~s MtBE 

Bottle # 18(AmbUuart GlassfTFE Lid) IOW~-2 
/\ 

Collection Notes: 

S±U .. rJr/k &~dll~ SUP-6 3 aa~ 12{(.she~ SLH«fi~d~-7I-
-.--.is /-6 2.? fee! dt./f }--o A(/ Qc. kc."~ !.~~d..<ki'''\'S-' ' 

~L~&kd-~ ~ .sOYh.f2~". j!/uL/~d~;o '-/ ~ 
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____ ~~~~ Y1 .;OL-1/IL6." C'-d. ,J .e:rUJ~"'V+ 
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (Citywide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number SC.JP 0# o':/- S ",j) Sample Matrix: GV-,2 rJ'C},J "'Ja ft. V' 

Latitude: 4( , 0 (Jet G~~3L N Collection Date: / L - 2-0 - ;kOU't{ 

Longitude: 9G 0 09 UL~Lh W Collection Time: j) - LO: :J.oO;,v; s;; - L6;45Q..~ 

Container: 1- 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 plus MtBE 

Bottle # 18 (Amber Quart GlassfTFE Lid) Iowa OA-2 

Collection Notes: 

_£VlsbecJ <.5Lt<~}J LS: ~LJ~ k 3 £ .£e<1- c&; a-t-
7j--d ... , A.I:.2'>h $uYJCl?d;::.iY'L~. ~LLec~c.tJ /6~, 4~->--·-
$~~ ... ~.)/.~d:u;K2 L/ yods: .i-r:2 pb.?-'"--- ~ ,s;c<!r.~e./1 
0!- /-3 her.~. ~K1~( 4ttic A/c-ftY' c:j'Y7c/ ~)c~ 

_ht!2 ...... I¥ ___ 06 4.- ,}-q .cdM _£/1 ,,'j, ~ h _ h /0 trr ~(J,C z'~. N /f/C1"R.. 
-~L--6~-cL-u,)o 2 ~L o/(..(./p.n1 ~J a.ncl ~CcU/1 - '( ct 

~~-- ?:,~t'1;~;~~ 
--,;J~ke~~~1cJ- .S.J-r:.IYJ ~ I 

_.swP~_6':iLL Spf}-r'\ 

..£WrP- Cy/ S __ - . ' . 
L/ppN"\ 

=0 ~ -1h~0.~6~pL,v· ~u·li$ Z/J63 - ----AD ~~ 
~p- QW ___ -:_.~.ll N'l~lL . ,~ 

__ SWf'- D~ 5....:: __ .2 ~~JJ ~ I-L "J 
I 

~r~st ---_ .... --_. __ !) £--
-- ----- _. 

- - - - - - - - - - -- - - - - - - - J 
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (Citywide) Program: SWP 

City, State: Elliott. Iowa 51532 

Sample Number .SWp . 05 S~-P Sample Matrix: LOrOt },cl2t.L> . .Jrl~f 
0(% " 

Latitude: 41 5(").0 erg N Collection Date: 1/ - 19- ~ )...i)C2Q 

q5 0 
0'1-Longitude: ilb,3.d- W Collection Time: D- tl't;J:D. ~- 2:2 ~ '::i~ 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 piUS MtBE 

Bottle # 18 (Amber Quart GlasslTFE Lid) Iowa OA-2 

Collection Notes: 

. Sw;t.d----.StJP· 65"" (1,.,/ ,o1.r$J..~7' ~ ~'MJ{6IJ IS". ~ 
_b.3L~f-I-~, ;/)G/~Ok' Sc;",c/~to--.~). G~J.d .. /-4-~ 
_ e/eep :S9~p2.~1J----L?~p-¥ focA;: L-cL./LaLC ~ 
__ _ --.5~0'~. q +._.L3 ___ .&c/- c?c,R- .w./k-uf-<d- ,;!-h_ 5~. <;/l60 
.. _ .. $..c:: I'Y'-P-~._.~tPZ-'4d..llLd--l...-~ eLi ~.:Y'- u ,l~ f1'V~~'1-~ 

-~Sd 1Y~ &e 5/Jfy;-~6;~ --.. -'P-.. - 1 wy{n~ 
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Project Name: Elliott SWP 

Address: (City wide) 

City, State: Elliott, Iowa 51532 

Sample Number :5 t ...... ) P -0'= 

Latitude: 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

<:" D woL· 

Project Manager: Dan Cook 

Program: SWP 

Sample Matrix: UPV(" n ¢? 1-e.(,,;rC 
, I 

Collection Date: /1- / 9 -- 2:-00 7' 
Longitude: 

'-I ( 0 lY1 
q5 0 D9 

O~t..1 N 

46',,'37w Collection Time: 0 -' 3: sSfi~ s - 3';S3prY\ 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 .e.lus MtBE 

Bottle # 18 (Amber Quart GlasslTFE Lid) Iowa OA-2 

Collection Notes: 

- ,:;/C:te-c/ Sl..Jy2 <jO k:> CZn d'.L2CA sA eel fo :71K:£~ 
_Q.!-~ Vckk Sc-~/or-s.../.., Co4~/d ,de: ~ 
~..I:~LL-'7 A-,//ect&.L/-'2 ¥ reds /~ ,RICtH( ' /=~ . 
~I- _~~ ~I ~5!-_._Co/~c.rcc.tJ /~, s-Ac/I.:;,..J ,s.Q'7YJp~ 
/4.; ~ V1 --reP ~,.. Oc;:;("4/)O .q'1~/".J/, < Las h Sa Y'+. J<') L-< / 
__ {D.l/~-.,: tcd~:?:vIh~/ 7~q~-~-------------

-l);;;;~ccdh1?~' --- 6e< :;;//'i- U~C)J( 1c/}2~rc:(J 
_Sj,~CihL~{jrn~U11:s - &#I.t Sl/~ c,.;-.. 6 A 'c:/I "Z<~d, 

~;.zk, [(:51- 5./-r/t2 " . 
---~~_-:.Db 0 - __ L0 __ J2~ --~ .. - -j'J 

- . A IS ( - .~ "I.l""" '._.--4' -.-_Sf.tJ1'-=-~_:=-<.-r . _ ~ ~==:J 
JJR-~ ~Q~~t-'s CA/63 NJ =-j"l~ __ , ...::lli)p~ OizO_---'&. ~ /, f 
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines. Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (City wide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number S t.,.,)(J- D 75 (7--.0 Sample Matrix: 
o • 

41 <Y? gi,,)-~ N Latitude: Collection Date: 

Longitude: 95 0 D9 Ll/o£bw Collection Time: f) - <1; 3()q~ 5 - /6 :60g)'V'j 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 plus MtBE 

Bottle # 18 (Amber Quart GlassfTFE Lid) Iowa OA-2 

Collection Notes: 

-Lt£,~AecL ~ L reC.n L)C:U 111 IS" ~,/\ I-ct -5 9 kel dkto 
~ /'L,-0 .£Je,ko~ v sc...,,.;:('~ IC/U.....I .. G/~d c4;~-
-~~~' e e4//GC/ u)O '/ rods. )..a ~oc-c:/_ £:c/l<".L'~ 
-~_f~ __ ~ .. L6J/~c,;-zt ~ s:Acdou-sqh.~ 
-L:~~~-u4ect2_.~ q/I--e91A1/am/~q!2CL decd/] -~cf 

=O~~u1K ~ =~~~?~~V~0..47--/--
_~~edV/lls ~/~/dt-ve~~d! 

Wos- -i1L~ 1\1 

j~ '--1--
-------.---------.------------------,,---t--.;;.r:;±--~-_+_--. 

LJ~ ST 

~-_.--_ ... -_~ __ --._-_---~-.. -.~.-_-.. -~-_-_--~ ___ ~_--=--=--====_~-_~~~._=_-=-_-~ __ -=-.~_=_-=-~_=_-=-~_=_=~_=_=~-~~=_-=~_--=-=-_-=-=-__ -=-=-~--=~-~=:--~=:-==*:--J ":+tr-_-=-_~_f_-=- ·~-=--·-

1 ' -



Project Name: Elliott SWP 

Address: (City wide) 

City, State: · Elliott, Iowa 51532 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number Sfc..JP"at Oct-...s Sample Matrix: G:a4~Jc(kr 
Latitude: Collection Date: //- lor ~ 2{]6y( 
Longitude: 

!,f/ o~ 

95 o~ 
G74~N 
4/. ~! W Collection Time: D /\ "0' - 1i,..,·.:J (,;;.1"\ r /)\1 -,z d\ -,.:)_ u . s. '-' a 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 glus MtBE 

Bottle # 18 (Amber Quart GlassrrFELid) Iowa OA-2 

Collection Notes: 

~L#k..-.SCL«-~j /.5"" 12> ...<9 ,&c,t~ Ja Ikf);.,kj<:",
. S:Q/76-t~ Y,ab,),c/ 1-4 ~/;r<e=t/f qacL ted6>c::zf..L,A:!._.fl ~ 
-s""'Pt.."ok~§ ev/I-c/q"o ~,ad':$ k~« ~h. ,SG-LCt'./1 of 
.".2.3 &/ <"L€et~U9~ c~<')~J;.(/l-c:/ ,I--'..c. sAg /;Ow ,WA4,r:U~~'S ~ &JI~~ 

(AP t:s // ._~Ae_~PJI4W\uJ <o//'r/ tf)('(crl-rcV• 

lkiJ ~.J~~ fS - bLuz.,,~; 'J/;y u/I d.·! ,dt;cP 
~1JaJ 5(C£'l'VI'\.ts - 6"4 t 5/IA. u,;'/o,x!d!-J.<-,,,i 

._-- - - - - -----

L-:t~t-- .ait)~ ... _ _____________ _ 
0hJf- 08:LL_-:. ____ LL1j)P~--.------.---
~~O~5 - ~;LGC~/~----------

lIR&cb 5Q /nf2k. c«;(."l/s N02- - N "--- '- tJ 
J' .- # if) (~q--D -L?2.L.~DYh.C/ I/. trr 

~:£</.~ --Jc_ 
- --- -_. /¥\ 

_ ._--_. __ .-_ .-
----.-----;---------.-~-

. .-_----- - --_._ --- -------------'---+-
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SW P Project Manager: Dan Cook 

Address: (City wide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number S(' ) P - 69 srr.-D Sample Matrix: ~~ l/ld2 hit-v v 
" 

0 
.. 

Latitude: 1.It. DCZ O,b5"' N Collection Date: 11 - 26- .2o:)~ 
0 

.. 
Longitude: 95 D'i 4/.55 w Collection Time: [)-?: 30Q~ ~- ~' $:0 a----

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 plus MtBE 

Bottle # 18 (Amber Quart GlasslTFE Lid) Iowa OA-2 

Collection Notes: 

_S/G/'6a? ~~.~LJe-Cfi GV'lr:! ~~d '\~~~/ ;S('.YU'~Ql/Vf LS~/\ 
-- ra 3b£&l~&~ gf~k£ ak-OJz~ c:::~/,rk,,l(/l.e c:z.ad C.:2!..l~c,/~J 
_~ ~~s-;.e"'!..p&.s", At)l.~~·l' ~~ ~ ~~';).A .r...) ~~I£. /~~ 
5~~e1 ~ l ~ ,if,-/C-~ hLt ). ~.5 C''''' ~'L S 6 G-= .;La 

ca)tRJ ~4-Ll""7~~rQ~-4-&Er,'l~ ~Y /-AL- ~A....)f?r20 Sc.-/J<d-~ 
__ jJ&.) W .w;;L-f~. tJr l .l/ a/XI¢' 0' J/7d ck c 0/1- o::d/. 

1 

--------;;;J ----
-~~&o1.tLl!S - ,c;:v ~ s~/Iv iI~ / 

7 
u//(>)( IcJ7 ... rc,:t 

_~~ 11c)-"::1,J~~l1'1L~ - Cnt. 5:,;14-- U/l D~ t.'c:-6.:u-/ , I 

---_. 

__ A!:.ic.Ci}-0 &5l __ .sfr~f 
-;;;;;w.P.:..Ll'iD-=----g,a.,cM 
_SJ..t~_~CZ-.S- - Sp,;O~- ---

-- ----- _._- ----_._--_. 

_DR.~~k.&411s M(J -- JJ l~ a -

SVJP D 3_Ij __ ~.JO'_'_29~-,)L J 
--

~tt-~r,Jp, Q3S. - '7. 8:' ~ aytL 
- f---- --_.--_. __ ._- ~~- -- -

'1 
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Project Name: Elliott SWP 

Address: (City wide) 

City, State: Elliott, Iowa 51532 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number 5LJ f -I D S t7--D Sample Matrix: (QJcr?yvy·/i, ok:./' 
o 

41 --iLK-Latitude: 

Longitude: ~o 00; 
5"%30N 

33.9¥ W 

Collection Date: If 2c) -dcx2Y 
Collection Time: .0 - J),!'i5:jz""" S -/ ~JDI'tY'\ 

Container: 1 - 40 ml Vial Analysis: 

3-40Vvials 
,/ 

Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

Iowa ~IUS MtBE 

IO~-2 

Collection Notes: 

~ctr;~_~t.,)~-ID q"""'/Py,')'¥'cl z%g - ,«~,.ab:J!q.i /s:.-~ d(;" 
~~6fg, S~:t.~ e r ~'- '&c/c&f2. cC/~cIJ ~/-2'~~ ~ 
i?tdJ i£,rI' LA/J 3 yodA:. ;--0 LJJa~- h<e ,;;: (N/YL t;. t 23 kef ~ .. 
{6luef~L_&_~<iL/o:_sc..yY'P~<2" elAnd '-'.{2 G//~-4~jJ~ 
~f!-a'<!!.w-Ll.-",-r£..-:"--------------------------- .-----

lJeejJ ~/N;';_UHn-C(jr<;;:ej axd-iedr;"/1'~( 
s1-..c 1~~rrVN\j-- _ CQ 6<L 6X.td/7..('/- $"", c/ 

_ AttfV2/tu_kt=f-sjr~/jO,-"<-' ""--s ___________ _ 

-~~~~~~ - ~~j(~~~ •. ~;-----------------
..5{u,o - LtiS:. - //C, ~ ~<../ 

-"-- - ---

D~-~"O_-~~_P_k fC:>t--r/~ ;J06~ - AI _ _ -----~ 
~l,)f~/D~d..l.¢~L j -t 
:~~-/()S_ <J.0'2!J)L 3~C 

qfL 
._---- -- ~ 

----------------~- ]~ 
-0 ---------- - - ------- I 



, 1 - -

Sample Col/ection Field Sheet 
Iowa Department of Natural Resources 

Des Maines. Iowa 

Project Name: ElliottSWP Project Manager: Dan Cook 

Address: (City wide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number 6LJ P -1/ S~j) Sample Matrix: GrOt j~~rt--k y-
o . 

Latitude: 4/ o~ ~--?(...6N Collection Date: LL -2£2 - am c;I 

Longitude: 95 o D9 !d-a4'i- W Collection Time: () - /: :l-DtJrYI S - L,' 3SnJV" 
;. 

Container: 1 - 40ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3-~Vials Iowa o~s MtBE 

Bottle # 18 (AmVauart GlassfTFE Lid) '~' /l /-

Collection Notes: 

-~~~L~-6~'Y1bl CJ;f /'£ .-1)2,--,,""- t-~ I-k- M.Jc1-
~~~c,f: &2 R4 ~~ Gj/~rd2,IL. ~~ 
~n::z~ L!!--.I&Lj </~c5 /dp/aL?, ,f'(c, &(,r'tff~ ~.- ! 

-~~f2-dC1c~ cOL!R£f<'~ ,I--L. , .s;A2dow s:amjJk " /Lh4 
~.Jl-~-QJ4~ dRcdA -~ . . 

_:-a~~cfjmtJ - . Cc).rK/c1X~ ~~'--
., 

IS~j100 ~d~A- CQ~ . o~ {dL~ eeL sc/'c~ 
.-

;;s;- ~d-/-J~ -.-

~~P-lLD-- - UC (' -<---' ---

5.h,!.L?~L..s-___ =-_____ ~",- Af~?i 

J)~~~ --~~-~JA 6.16 - - /'.L .. ---- ---~ 
_S~(J- LLf.l_ =- LJ~()~-I-L • 3-

---tJ~tt 5 -tJ£> -/ 1<; -._--2- J I '?J/L 
_ . -- ,YrritA 

~ t 
~ 

-.-- -----_.---- -

-_._-'----------------

--_._-_. _---- -- --



Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (City wide) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number Sw P - } J- s. J-i) Sample Matrix: GY'OLh(Y;:://\ "" Jo I~ V' 

Latitude: 41 0 ()'t (), b~ N Collection Date: J I ~ do -2-Cx:fi?' 
Longitude: 95 0 ocr 3l/, rt W Collection Time: [) - ,;:L:cx.~ .s;;;Z ~ .J-~ 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 4~ials Iowa o~s MtSE 
~\ . -

Bottle # 18 (AmVr Quart GlassITFE Lid) IOW~A-2 
/\ 

Collection Notes: 

~~p;;",;;t /S' ~~ Lo ;IN." £2qk~.Sa~for,.£' c t 
dL( &d_~~ ea)0j::dI-A&.-.< ~ ';;:c/Kt.Ap4 (3ie"t::/d"""A 1,;ok - . 
eM-~~ Nels J()J(LkL-0 L-..L<.;5;G·/'G-e'/) oj ~ kz./~ 
~Lca/.~/<XL~ph 'e'::r(diA~~1§ RuM.d2 <-¥J 'q}/ ~-¥2mL,i 
o~ dectVI-eJ.! . . ___ . _ ___ _ 

D~;;;-&dJ--,;::;-;;;t - --~.&:L ox IciJ ~cc:( s;,qv'yj 
sl.'ij~---S.d~d-=-..Q.;~ , d XIC';;'2 a./' "<,0 C\C{ 

_~ I~~c ~ 
~ , - '\ 
~~, /.dD--3-#¥l/V' .-~--
~wL?~~£_-: 7m<::«L _________ +_/-_ 

£)g-~ S~.a-~ f<f?!;. ¥ lis .iii5~ AL- ---- ---··-·· it: 

.<Y.up-/dJ) ~h~L"r)S1I- 7'I-c.-. 1I..-
Stdr!!. '-' /.J..S - L}, () rno 12. A rJ- 'f~(t 

. ~- ? 'i~ · 
L ::.1. 

~?V,o-!:6[J -- tJlAp- - 3-:A'i? «;J/Z ../)) .~ 
~w1:..-/~iJt-fr - L.. I, ()pv4 IJ IVl . '----

. ...IF ""J. / -------- -- --.. ----. I 
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Project Name: Elliott SWP 

Address: (City wide) 

City, State: Elliott, Iowa 51532 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des MOines. Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number 5 LJ P - '3 S rh..j) 

Latitude: 4/ 0 m Gt::.i-f 7· N 

Sample Matrix: 

Collection Date: //- 19 - :Jc'X::% 
Longitude: Q,5 0 09 LJ5, 35 W Collection Time: [) - /J"36o~ S - //,'<-Oq;--." 

Container: 1 - 40 ml Vial Analysis: Nitrate (HACH TNT 836) Ammoinia (HACH TNT 832) 

3 - 40 ml Vials Iowa OA-1 piUS MtSE 

Bottle # 18 (Amber Quart GlassfTFE Lid) Iowa OA-2 

Collection Notes: 

~~~ ~~~ .s,,''''~7Z<!-</ 0=1 
39 ~-T-~o ~d?~~lP~kV'/2t$.A)Jd 

- u,O 4/ roclc.5 Ia pki~ -/~-: . s~,/l<j ~ q t d-3 1«:/ ~,-fI""-R=-------
~~eL coltecld I-k... s;),<; )161-./ 54~YoltS. J?4 /}.('c( LtfJ q)J 

-o/~4 eJ~dZk~)/\ -~J_ . -------- --" - -

~---Z;;;p ~lkrvdli - & ~ ~ /(y U~OA u-t;r;L 
;5~/I.~(.,j ::>ec~".4-- 6:;.(., $0~/ 1-""Q)l./~of! 

:~I-~df~$ ____ -------------- -
5GUr::' ~-3Ll.----/-;':"-<,,,:Oo<L~#IJ-,pl.Ll'h...~ _ _____________________ _ 
~- /.35 - ~I-_____________ ____ _ 

~~S;J/j/#;;;~)t:;!:_ <-/# /J63 -JV t]t _____ --~ 
~~~-~~~~~~/~~T-~-z:~-------~-===dJ~ 

----------------------- fY\G,~ 

I
H~ --------------------------- ---------------if f! __ 



APPENDIX D 
UHL Petroleum Lab Sheets 

SOURCE WATER PROGRAM 

SITE ASSESSMENT RESULTS 

For 

CITY OF ELLIOTT MUNICIPAL WATER SUPPLY 
MUNICIPAL WELL #1 (DNR WelllD # 1419) 
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Hygienic Laboratory 

The University of Iowa 

Date of report: 12-08-2008 

1,1,1,11"",11""111,1"11,,,11,,,,,11,,1,,1,1,1,1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044647 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-20-2008 08:30 
Collection Site swp-09d 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

LC::..co:..::m:..::m=.:.:en:.:..:t:.:...s ____ --l Upon arrival, sample met container and preservation requirements fOr 
the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-02-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Ana!yte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota bl H d b xtracta e lye rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I il P oat e etro eum ly( rocar ons )y Hd b b GC/MS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample WtlS less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044647 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

/fyou have anyquestjons please call Client Services at 800/421-IOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http:// www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 5151725-1642 



Hygienic Laboratory 
The University of Iowa 

Date of report: 12-08-2008 

1,1,1, II "",11 .. ,,1 11,1 .. 11, .. 11, .. " II ,,1 .. 1,1,1,1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044646 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-20-2008 10:00 
Collection Site swp-07 s 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

LC=-o:..:m:..:m=-=.en:::.t::..s ____ --l Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUlly your sample results 
for additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-02-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

Ttl Ext ct bl H d b oa ra a e Ly( rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I il P oat e etro eum y( rocar ons 'Y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-1 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D . 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd . Ankeny. Iowa 50023 
5151725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044646 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

ilttp:i / www. uhf. uio wa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 

Date of report: 12-08-2008 

1,1,1,11"",1111"111,1111111,1111,,,11,,1,,1,1,1.1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044645 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-20-2008 09:30 
Collection Site swp-07 d 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281 -4171 
Purchase Order 

LC=--o=-m-'.m:..:::..:.en::ct:.::..s ____ --l Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUlly your sample results 
for additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-02-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl+butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota xtracta bl H d b e iy<rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I it P oat e etro eum y< roqar ons ,y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-1 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044645 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500. Ihankyou. 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 
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1 --

Hygienic Laboratory 

The University of Iowa 
Sample Number 

Date of report: 12-08-2008 Date Received 
Project 

1,1,1,11"",11""111,1"11",11,,,,,11,,1,,1,1,1,1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
WALLACE STATE OFFICE BLDG Description 
502 EAST NINTH STREET Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

Comments Upon arrival, sample met container and preservation requirements for 
~--------------~ 

the analysis requested. Please review caretiJ/ly your sample results 
for additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-02-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

oa rac a e Lye rocar ons Ttl Ext t bl H d b 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

oa e e oeum V I til P tr I ye rocar ons ,y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

2008044644 
11-25-2008 
WQUST 
11-20-2008 10:20 
swp-04d 

water 
ELLIOTT SWP 
COOK DAN 
(515) 281-4171 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS, KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman, Ph.D . 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

bttp:! /www. ubi. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 5151725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044644 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500. Thank you. 

Michael D . Wichman. Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhf. uiowa. cdu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
5151725-1600 Fax: 5151725-1642 



, 1'-

Hygienic Laboratory 

The University of Iowa 

Date of report: 12-08-2008 

1,1,1,11",,,11,,,,111,1,,11,,,11,,,,,11,,1.,1.1,1,1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044643 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-19-2008 11:30 
Collection Site swp-13d 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

Comments Upon arrival, sample met container and preservation requirements fOr 
~--~----------~ 

the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-02-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

Ttl Ext t bl H d b oa rac a e lye rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I il P oat e etro eum Hd b b GCIMS ye rocar ons )y 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sampk: was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhl. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax : 515/725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 
Sample Number 2008044643 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-IOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhl. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/125-1600 Fax: 515/725-1642 
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Hygienic Laboratory 

The University of Iowa 

Date of report: 12-08-2008 

1.1.1.11 ..... 11 •••• 111.1 •• 11 ••• 11 ••••• 11 •• 1 .. 1.1.1.1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044642 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-19-2008 11:50 
Collection Site swp-13s 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

Comments Upon arrival, sample met container and preservation requirements fOr 
~~~~--------~ 

the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01 -2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota xtracta bi H d b e iye rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V 1 il P oat e etro eum yc rocar ons )y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments t Please note that the pH of this sample WtlS less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-1 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman; Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. ubi. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
5151725-1600 Fax: 515/725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 
Sample Number 2008044642 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027 . 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500; Thank you. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 
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Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 
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Hygienic Laboratory 
The University of Iowa 

Date ofreport: 12-08-2008 

1,1,1,11"",11",,111.1,,11,"11,",,11,,1"1,1,1,1 
DAN COOK 
IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044641 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-19-2008 10:30 
Collection Site swp-08d 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

LC'--o'--m_m--..:..en_t:.:..s __ ---'_---i Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefiIlly your sample results 
for additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota xtracta bl H d b e lye rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I il P oat e etro eum ye rocar ons )y Hd b b GC/MS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments J Please note that the pH of this sampJe was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-1 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS. KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

ilttp://www. uhf. uiowa.edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
5151725-1600 Fax: 5151725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 · 
Sample Number 2008044641 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/42l-IOWA(4692) or 319/335-4500. Thankyou. 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 2- End of Report 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

iJttp:// www. uhl. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



I ! --

Hygienic Laboratory 

The University of Iowa 
Sample Number 

Date of report: 12-08-2008 Date Received 
Project 

1.1.1.11 ..... 11 .... 111.1 •• 11 ••• 11 ..... 11 .. 1..1.1.1.1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
WALLACE STATE OFFICE BLDG Description 
502 EAST NINTH STREET Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

'-'C=-o:..:m:..:m= en=t=.s ____ ---I Upon arrival, sample met container and preservation requirements fOr 
the analysis requested. Please review carefUJly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota xtracta e Lye rocar ons bI H d b 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

oa e roeum V I til Pet I ye rocar ons ,y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

2008044640 
11-25-2008 
WQUST 
11-19-2008 10:55 
swp-08s 

water 
ELLIOTT SWP 
COOK DAN 
(515) 281-4171 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified:· TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

bttp:! / www. ubi. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 5151725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 
Sample Number 2008044640 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

If you have any questions please call Client Services at 800/421-IOWA (4692) or 319/335-4500. Tbankyou. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

11ttp:/ / www. uiJl. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 



1-' 

Hygienic Laboratory 
The University of Iowa 

-
Sample Number 

Date of report: 12-08-2008 Date Received 
Project 

1,1,1, II "",11",,1 11,1"11,,,11,,,,, 11,,1,,1,1,1,1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
WALLACE STATE OFFICE BLDG Description 
502 EAST NINTH STREET Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

'-C-'-o_m_m---'-en_t'-s ____ ---1 Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUlly your sample results 
for additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

oa r.a a e Ly( rocar ons Ttl Ext ct bi H d b 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

V I i1 P oat e etro eum y( rocar ons ,y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH ofthis sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

2008044639 
11-25-2008 
WQUST 
11-19-2008 15:35 
swp-06d 

water 
ELLIOTT SWP 
COOK DAN 
(515) 281-4171 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS, KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www.uhf.uiowa.edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
5151725-1600 Fax: 5151725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 
Sample Number 2008044639 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhl. uiowa. edci 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 

Date of report: 12-08-2008 
Sample Number 2008044638 

Date Received 11-25-2008 
Project WQUST 

1,1,1,11"",11""111,1"11",11,,,,,11,,1,,1,1,1,1 
DAN COOK 

Date Collected 11-19-2008 15:55 
Collection Site swp-06s 

Collection Town IDNR CONTAMINATED SITES 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Description water 
Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

I Comments I Upon arrival, sample met container and preservation requirements fOr 
the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

Total Extractable Hvd b - ---- - --- -- -------- -- --- - ---- - ---

Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

. - - - -- - - --- -------- - - - - --- - - -- - -------Volatile P Hvd bons bv GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D . 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

- I 

ilttp:! / www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044638 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

If you have anyquestjons please call Cljent Services at 800/421-IOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

bttp://www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 
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Hygienic Laboratory 

The University of Iowa 

Date ofreport: 12-08-2008 

1,1,1,11"",11""111,1,,11,"11",, ,11,,1,,1,1,1,1 
DAN COOK 
IDNR CONTAMINATED SITES · 
WALLACE STATE OFFICE BLDG 
502 EAST NINTH STREET 
DES MOINES IA 50319-0034 

Sample Number 2008044637 
Date Received 11-25-2008 

Project WQUST 
Date Collected 11-19-2008 12:20 
Collection Site swp-05d 

Collection Town 
Description water 

Reference ELLIOTT SWP 
Collector COOK DAN 

Phone (515) 281-4171 
Purchase Order 

LC"-'o:.::m:::m=en:::t=-s ____ --I Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUlly your sample results 
for additional analyte comments or method exceptions. 

AnaMe 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

Ttl Ext t bi H d b oa rac a e lye rocar ons 
Concentration 
ug/L 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

oa e V I til P etro eum yc rocar ons ,y Hd b b GCIMS 
Concentration 
ug/L 
<2 
<2 
<2 
<2 
<5 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-1 

Description of units used within this report 

Quantitation Limit 
ug/L 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS,KB 
Verified: GJ 

Quantitation Limit 
ug/L 
2 
2 
2 
2 
5 

I 
Analyst: IN 
Verified: TC 

ug/L - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D. 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhf. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 
The University of Iowa 

Page 2 
Sample Number 2008044637 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 
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Hygienic Laboratory 

The University of Iowa 
Sample Number 

Date of report: 12-08-2008 Date Received 
Project 

1,1,1,11"",11""111,1,,11,,,11,",,11,,1,,1,1,1,1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
WALLACE STATE OFFICE BLDG Description 
S02 EAST NINTH STREET Reference 
DES MOINES IA S0319-0034 Collector 

Phone 
Purchase Order 

Comments Upon arrival, sample met container and preservation requirements fOr 
~--------------~ 

the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

Analyte 
Gasoline 
Mineral spirits 
Kerosene 
Diesel Fuel 
Motor Oil 
Total Extractable Hydrocarbons 

Date Analyzed: 12-01-2008 
Method: OA-2 
Date Prepared: 11-26-2008 

Analyte 
Methyl-t-butyl ether (MtBE) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 

Results of Analyses 

T IE ota xtracta e lye rocar ons bl H d b 
Concentration 
uglL 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

oa e e ro eum V I til P t I ye rocar ons )y Hd b b GC/MS 
Concentration 
uglL 
<2 
<2 
<2 
<2 
<S 

Comments I Please note that the pH of this sample was less than or equal to 2. 
Date Analyzed: 11-26-2008 
Method: OA-l 

Description of units used within this report 

2008044636 
11-2S-2008 
WQUST 
11-19-2008 12:4S 
swp-OSs 

water 
ELLIOTT SWP 
COOK DAN 
(SIS) 281-4171 

Quantitation Limit 
uglL 
100 
100 
100 
100 
100 
100 

Analyst: WB 
Verified: SM 
Analyst: MS , KB 
Verified: GJ 

Quantitation Limit 
uglL 
2 
2 
2 
2 
S 

I 
Analyst: IN 
Verified: TC 

uglL - Micrograms per Liter Quant Limit - Lowest concentration reliably measured 

Michael D. Wichman. Ph.D . 
Associate Director 

Page 1 - Continued on next page 

102 Oakdale Campus. #101 OH 
Iowa City . Iowa 52242-5002 
319/335-4500 Fax : 319/335-4555 

http://www. uhi. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

The University of Iowa 
Page 2 

Sample Number 2008044636 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory ID #027. 

Jfyou have any questions please call Client Services at 800/421-IOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D. 
Associate Director 

Page 2 - End of Report 

102 Oakdale Campus, #101 OH 
Iowa City, Iowa 52242-5002 
319/335·4500 Fax: 319/335·4555 

http://www. uhi.uiowa.edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd, Ankeny, Iowa 50023 
515/725-1600 Fax: 515/725-1642 



Hygienic Laboratory 

~ lii m"IIII!lllllIll i llm~lI!llm J 
f"'9"'=t""""""""""~---..:::::r'-----t---t 2 0 0 8 0 4 4 6 3 6 A K 

!!i 1I IImmi IIIlIJlIlllllIl]lilll l lil~l!iiiliUi~ il 

~ II! 1111111111111111111111111111111111111 £{ 
-"X ' ~-- ... , 1"11 "~(J I/C"'- I I I I'" 1- . I I 1:1 WIWrnl",rnlml"l mrnlml!llllll~I~ !II !llIil 
_v-. - ......... r·l."(~-I "--1 I I I' '1- .1 I Ilillilliilllilllll :lliIllIIiUlliilllil'- -~ 

~ 2008044638 AK 
f!j I lIIW~IIJilllll!IIIJIIIII III IJII ! lIlllI i ll :IIIII I!111 1 

- v ,.... 1 " • ',--I (- . - - I I IF ' r ,I 1 ~ ~I~~I~~I~~I~~I~III!I AK if 
............ • , _ =r: I .,,, - - I" ,- - I I I I ., . I I I r:J !l:Ill!lllllllllllilllllillllill!IIIIIIIIII!IIIIIIII!lllil 

.. - 2008-11-25 13:39 

e I!!lIi!11:lIIililll!lIll11il!I!1I1111111 5 
2008044640 AK 

I ~ IlilliIWI!II~II!liIIlWWIIII111I~1 11I~1~!1 

e iii 1Illllllillllllllllllllilll!1I11Illil I~ 
2008044641 AK r 
1I1111!lIllIIllllIllIllIilllllllilllllllllllllllllllllllll ~ 
_ .... ,,_ ..... "'~ .. , "7rt 

I I!illl!II!lIIllllllillllllllllllil iillil 7 
, 2008044642 AK 

~ @1~llilllil ill~II!I!llIllilill~1II11l~lllIi~!~il 

~~ 
III 1Ilillllllilllll!lIlll1lllll1l11i 1111 g >-
2008044643 AK 
mll!llilllililllll!II!lIlIllllllllllltllllliIlUiill!1 
2008-11-25 13:39 

1020akdaleCampus,#H1010H /(-:;)/?-od" 07:~<t§·AnkenyBlvd, ~ '() :y - E~ ...LG 
Iowa City, Iowa 52242-5002 htlp:llwww.uhl.uiowa.edu meny, Iowa 50023 -<-~J /-J , 3 --i/ J; 

Yellow - UHL Copy 
Blue - Client Copy 

61945/1-07 319-335-4500 Fax: 319-335-4555 515-725-1600 Fax: 515-725-1642 @ 7 'C 





1-' 

SOURCE WATER PROGRAM 

SITE ASSESSMENT RESULTS ADDENDUM No. 02 
(MARSH SAMPLING) 

For 

CITY OF ELLIOTT MUNICIPAL WATER SUPPLY 
MUNICIPAL WELL #1 (DNR WelllD # 1419) 

ELLIOTT, MONTGOMERY COUNTY, IOWA 

February 4, 2011 

IOWA DEPARTMENT OF NATURAL RESOURCES 

Prepared by 

Daniel Cook 
Environmental Specialist Senior 

IDNR Project Manager 
Contaminated Sites Section 
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Project: Elliott SWP 
Date: February 4, 2011 

Iowa Department of Natural Resources Contaminated Sites Section staff collected 
three additional groundwater samples for the City of Elliott Source Water 
Protection Site Assessment to determine if the existing marsh area northeast of 
the City of Elliot was causing denitrification of the groundwater as the groundwater 
passed underneath. As noted in the December 22,2008 Site Assessment Results 
and Addendum 01 the level of nitrate in the groundwater samples were found in 
the 7 to 8 mg/L range north of the marsh and less than 1 mg/L south of the marsh. 
The results of this sampling event were used to determine if the marsh was 
removing nitrate from the groundwater as the nitrate impacted groundwater 
migrated under the marsh. IDNR staff members traveled to the site on January 
20, 2011 to install the wells and then collect samples on January 21 st. Samples 
remained in IDNR custody until ether submitted to SHL for analysis or analyzed 
with IDNR equipment. 

Three temporary monitoring wells were placed in and just south of the marsh to a 
depth of 24 feet and were be screened from 19 to 24 feet deep (Figure 1). The 
wells were purged of 5 gallons of groundwater to remove as much fine silt and 
sand as possible. The wells were also surveyed in with the measurements used 
to determine the groundwater flow direction. 

The following morning the groundwater heads were be measured in each well and 
samples were collected for nitrates, dissolved oxygen (DO), dissolved organiC 
carbon (DOC), and total organic carbon (TOC). The wells were then properly 
plugged according to IAC-567-39, Requirements for Properly Plugging Abandoned 
Wells. DO samples will confirm the existence of hydric soils (oxygen depleted 
soils) and the DOC and TOC samples will confirm the existence of a carbon 
source that is required for the denitrification process to take place. TOC is a 
measurement of dissolved and suspended carbon in the groundwater whereas the 
DOC sample is filtered therefore measuring only the dissolved carbon. 

Nitrate and DO testing was completed on site with IDNR's HACH DR 2800 
Spectrophotometer using HACH Method 10206 for the nitrates and HACH Method 
8166 for the DO DOC and TOC samples were sent the State Hygienic Laboratory 
(SHL) for analysis using Method SM-5310B. 

Sample analysis indicate the denitrification process is taking place, earlier testing 
showed the groundwater migrating towards the marsh was impacted with nitrates 
and leaving the marsh area at very low levels, sample results from this addendum 
help to explain why. Table 1 shows low levels of DO and DOC in MW-02 and 
MW-03 which were collected directly under the marsh (where denitrification should 
be taking place). Low levels of DOC but higher levels of TOC indicate that as the 
carbon dissolves it is being used up by the biological denitrification process in 
anaerobic conditions (low DO). 

Higher levels of DO and DOC were recorded at MW-01 which was located 400 
feet to the southwest of the marsh where the demand for oxygen isn't as strong 



I ·· 

Project: Ell iott SWP 
Date: February 4, 2011 

because the nitrate level is very low and aerobic conditions exist. Normal 
groundwater contains DO at 5.4 to 14.8 mg/L depending on the temperature; 
groundwater is normally around 550 F at which pure water is saturated with 
oxygen at 10.6mg/L. Fish can survive in water with DO levels greater then 2mg/L. 

Elliott SWP Site Assessment Addendum No. 02 

Marsh Sampling Results 
Table 1 

Nitrate Oxygen 
Carbon Carbon 
(Total) (Dissolved) (mg/L) (mg/L) (mg/L) (mg/L) 

MW-01 0.47 4.9 5.9 0.7 

MW-02 0.42 0.36 3.1 < 0.5 

MW-03 < 0.32 0.28 3.3 < 0.5 
Samples collected January 21, 201 1 

The conversion of ammonium to nitrate is performed primarily by soil-living 
bacteria and other nitrifying bacteria. The primary stage of nitrification, the 
oxidation of ammonium (NH4+) is performed by bacteria such as the 
Nitrosomonas species, which converts ammonia to nitrites (N02-). Other bacterial 
species, such as the Nitrobacter, are responsible for the oxidation of the nitrites 
into nitrates (N03-). It is important for the nitrites to be converted to nitrates 
because accumulated nitrites are toxic to plant life. 

Denitrification is a microbial facilitated process of nitrate reduction that may 
ultimately produce molecular nitrogen (N2) through a series of intermediate 
gaseous nitrogen oxide products. This respiratory process reduces oxidized forms 
of nitrogen in response to the oxidation of an electron donor such as organic 
matter (carbon). The preferred nitrogen electron acceptors in order of most to least 
thermodynamically favorable include nitrate (N03-), nitrite (N02-), nitric oxide 
(NO), and nitrous oxide (N20). In terms of the general nitrogen cycle, 
denitrification completes the cycle by returning N2 to the atmosphere. 

Overall, sample results indicate denitrification is taking place in the groundwater 
under the marsh due to anaerobic conditions and high levels of dissolved carbon 
caused by the natural decay process of plant matter in the surface waters of the 
marsh. As the oxygen depleted zone, along with the carbon, migrates down 
through the water column the microbes switch from oxygen to nitrate as the 
primary electron acceptor rapidly denitrifying the groundwater. 
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Iowa Department of Natural 
Resources 

City of Elliott SWP Site Assessment 
Elliott, Montgomery County, Iowa 

Sampling Locations 
Figure 1 
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (Marsh Area) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number: MW-01 Sample Matrix: .Groundwater 

'-II 0 ()9 
. 

Latitude: QL-a LIt. N Collection Date: Janua~ 21 , 2011 

Longitude: Q5° 09 3t.#~ W Collection Time: 't?: I,IL) a ~ 

Container: 1 - #74 250ml Plastic Bottle (w/HCI) Analysis: Total Organic Carbon (SM-5310B) 

1 - #74 250ml Plastic Bottle (w/HCQ Dissolved Organic Carbon (SM-5310B~ 

Collection Notes: I ~ll kl~'~ t7C>'i ~.Dl L . . 

~ ~~~-:~;; ~/";:/ 
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Project Name: Elliott SWP 

Address: (Marsh Area) 

City. State: Elliott. Iowa 51532 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number:..;.: M:.:.;W:...:....:-0:.:2~ _________ _ Sample Matrix: 

Latitude: Collection Date: 

Groundwater 

JanuarY 21. 2011 

Longitude: 

~ 0 0 9 c6-L,;?N 

95 0 

0 9 . s3.9i:w Collection Time: 9: ;z.¢,r;.rn 

Container: 1 - #74 250ml Plastic Bottle (w/HCI) Analysis: Total Organic Carbon (SM-5310B) 

1 - #74 250ml Plastic Bottle (w/HCI) Dissolved Organic Carbon (SM-5310B) 

Collection Notes: 
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Project Name: Elliott SWP 

Address: (Marsh Area) 

City. State: Elliott. Iowa 51532 

Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Manager: Dan Cook 

Program: SWP 

Sample Number:c.:.:M::.:W..:.-..=0::,2 __________ _ Sample Matrix: 

Latitude: 

Longitude: 

~ 0 0 9 (fi".L2-N 

95 0 

0 9 . 33.9iw 
Collection Date: 

Collection Time: 

Groundwater 

JanuarY 21. 2011 

9: tPP"#1 

Container: 1 - #74 250ml Plastic Bottle (w/HCI) Analysis: Total Organic Carbon (SM-5310B) 

1 - #74 250ml Plastic Bottle (w/HCI) Dissolved Organic Carbon (SM-5310B) 
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Sample Collection Field Sheet 
Iowa Department of Natural Resources 

Des Moines, Iowa 

Project Name: Elliott SWP Project Manager: Dan Cook 

Address: (Marsh Area) Program: SWP 

City, State: Elliott, Iowa 51532 

Sample Number: MW-03 Sample Matrix: Groundwater 

Latitude: '-/I 0 O? ' 0 1.; ~ 'i N Collection Date: January 21, 2011 
o " 

Longitude: 9S- () 7 3Q, V () W Collection Time: /a ; /() QhC\ 

Container: 1 - #74 250m I Plastic Bottle (w/HCI) Analysis: Total Organic Carbon (SM-5310B) 

1 - #74 250ml Plastic Bottle (w/HCI) Dissolved Organic Carbon (SM-5310B) 

Collection Notes: 
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State Hygienic Laboratory 
The University of Iowa 

Sample Number 2011002283 
Date of re}!ort: 02-07-2011 Date Received 01-21-2011 

Project WMSF 
1,1,1,11"",11,,,,111,1,,11,,,11,,,,,11,,1,,1,1.1,1 Date Collected 01-21-2011 10:10 
DAN COOK Collection Site mw-03d 
IDNR CONTAMINATED SITES Collection Town 
502 EAST NINTH STREET Description water 

Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

I Comments I Upon arrival, sample met container and preservation requirements fOr 
the analysis requested. Please review careJiJlly your sample results 
fOr additional analyte comments or method exceptions. 

I DNR Project Code (Circle One): 

Analyte 
Dissolved Organic Carbon 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Additional Information 
I Not provided 

Preliminary Results of Analyses 

---- ~ - . ~~ -- ----- ----- - -Dissolved 0 . Carb 
Concentration 
mg/L 
1.6 

Analyzed at: Ankeny 

Description of units used within this report 

ELLIOTT MARSH 
COOK DAN 
(515) 281-4171 
WMSF 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verified: BW 

mg/L - Milligrams per Liter Quant Limit - Lowest concentration reliably measured 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory IDs are: Ankeny #397, Iowa City #027, Lakeside #393. 

If you have any questions please call Client Services at 800/421-IOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman. Ph.D . 
Michael A. Pentella. Ph.D. 
Associate Directors 

Page 1 - End of Report 

University of Iowa Research Park 
Iowa City. Iowa 52242-5002 
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2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
515/725-1600 Fax: 515/725-1642 



I 1 -

State Hygienic Laboratory 
The University of Iowa 

- Sample Number 
Date of report: 02-07-2011 Date Received 

Project 

1,1,1.11","11,",111,1"11,"11",,,11,,1,,1,1,1,1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
502 EAST NINTH STREET Description 

Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

LC=-o:..;:m:..::m::..:::.en:..::t=.s ____ ----1 Upon arrival, sample met container and preservation requirements fOr 
the analysis requested. Please review carefUlly your sample results 
fOr additional analyte comments or method exceptions. 

I DNR Project Code (Circle One): 

Analyte 
Total Organic Carbon 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Analyte 
Dissolved Organic Carbon 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Additional Information 
I Not provided 

Preliminary Results of Analyses 

T 10 ota qamc ar on . C b 

Concentration 
mg/L 
3.3 

Analyzed at: Ankeny 

Dissolved Organic Carbon 
Concentration 
mg/L 
<0.5 

Analyzed at: Ankeny 

Description of units used within this report 

2011002282 
01-21-2011 
WMSF 
01-21-2011 10:10 
mw-03 

water 
ELLIOTT MARSH 
COOK DAN 
(515) 281-4171 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verified: BW 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verifi~d: BW 

mg/L - Milligrams per Liter Quant Limit - Lowest concentration reliably measured 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory IDs are: Ankeny #397, Iowa City #027, Lakeside #393. 

Jfyou have any questions please call Client Services at 800/421-JOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D . 
Michael A. Pentella, Ph.D . 
Associate Directors 
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State Hygienic Laboratory 

The University of Iowa 

I Comments I Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUJly your sample results 
for additional analyte comments or method exceptions. 

Additional Information 
I DNR Project Code (Circle One): I Not provided 

Preliminary Results of Analyses 

Total 0 . Carb r antc ______ 
Concentration 

Analyte mg/L 
Total OrgaIlic; Carbon ____________ 3.0 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Analyzed at: Ankeny 

Description of units used within this report 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verified: BW 

mg/L - Milligrams per Liter Quant Limit - Lowest concentration reliably measured 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory IDs are: Ankeny #397, Iowa City #027, Lakeside #393 . 

Jfyou have any questions please caJl Client Services at 800/421-JOWA (4692) or 319/335-4500. Thank you. 

Michael D. Wichman, Ph.D. 
Michael A. Pentella, Ph.D. 
Associate Directors 
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University of Iowa Research Park 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

http://www. uhI. uiowa. edu 
Iowa Laboratories Complex 
2220 S. Ankeny Blvd. Ankeny. Iowa 50023 
5151725-1600 Fax: 5151725-1642 



State Hygienic Laboratory 

The University of Iowa 
- Sample Number 

Date of report: 02-07-2011 Date Received 
Project 

1,1,1,11,,,,,11,,,,111,1,,11,,,11,,",11,,1,,1,1,1.1 Date Collected 
DAN COOK Collection Site 
IDNR CONTAMINATED SITES Collection Town 
502 EAST NINTH STREET Description 

Reference 
DES MOINES IA 50319-0034 Collector 

Phone 
Purchase Order 

LC::..co:..:;m::;m:::..:.en::;t=.s ____ ---l Upon arrival, sample met container and preservation requirements for 
the analysis requested. Please review carefUlly your sample results 
for additional analyte comments or method exceptions. 

I DNR Project Code (Circle One) : 

Analyte 
Total Organic Carbon 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Analyte 
Dissolved Organic Carbon 

Date Analyzed: 02-04-2011 
Method: SM 5310 B 

Additional Information 
I Not provided 

Preliminary Results of Analyses 

T 10 ota qamc ar on . C b 
Concentration 
mg/L 
3.1 

Analyzed at: Ankeny 

Dissolved Organic Car bon 
Concentration 
mg/L · 
< 0.5 

Analyzed at: Ankeny 

Description of units used within this report 

2011002280 
01 -21-2011 
WMSF 
01-21-2011 09:20 
mw-02 

water 
ELLIOTT MARSH 
COOK DAN 
(515) 281 -4171 
WMSF 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verified: BW 

Quantitation Limit 
mg/L 
0.5 

Analyst: LDI AB 
Verified: BW 

mg/L - Milligrams per Liter Quant Limit - Lowest concentration reliably measured 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory IDs are: Ankeny #397. Iowa City #027. Lakeside #393 . 

If you have any questions please call Client Services at 800/421-IOWA (4692) or 319/335-4500. llJankyou. 

Michael D. Wichman. Ph.D . 
Michael A. Pentella. Ph.D. 
Associate Directors 
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University of Iowa Research Park 
Iowa City. Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 
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515/725-1600 Fax: 515/725-1642 



State Hygienic Laboratory 

The University of Iowa 

I Comments I Upon arrival, sample met container and preservation requirements fiJr 
the analysis requested. Please review carefUJJy your sample results 
fiJr additional analyte comments or method exceptions. 

I DNR Project Code (Circle One): 

Analyte 
Total Organic Carbon 

Date Analyzed: 01-31-2011 
Method: SM 5310 B 

Analyte 
Dissolved Organic Carbon 

Date Analyzed: 01-31-2011 
Method: SM 5310 B 

Additional Information 
I Not provided 

Preliminary Results of Analyses 

Total 0 ______ r~ . Carb amc ______ 
Concentration 
mg/L 
5.9 

-------------

Analyzed at: Ankeny 

Dissolved Organic Carbon -
Concentration 
mg/L 
0.7 

Analyzed at: Ankeny 

Description of units used within this report 

Quantitation Limit 
mg/L 
0.5 

Analyst: AB 
Verified: JE 

Quantitation Limit 
mg/L 
0.5 

Analyst: AB 
Verified: JE 

mg/L - Milligrams per Liter Quant Limit - Lowest concentration reliably measured 

The results of this report relate only to the items analyzed. This report shall not be reproduced except in full without the written approval 
of the laboratory. 

Iowa Environmental Laboratory IDs are: Ankeny #397, Iowa City #027, Lakeside #393. 

Jfyou have any questions please caJJ Client Services at 800/421-JOWA (4692) or 319/335-4500. Thankyou .. 

Michael D. Wichman, Ph.D. 
Michael A. Pentella, Ph.D . 
Associate Directors 
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University of Iowa Research Park 
Iowa City, Iowa 52242-5002 
319/335-4500 Fax: 319/335-4555 

11ttp://www. uhl. uiowa. e~u 
Iowa Laboratories Complex 
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