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Technical Proposal Executive Summary 

The U.S. Department of Interior's (Department) WaterSMART (Sustain and Manage America's 

Resources for Tomorrow) Program establishes a framework to provide Federal leadership and 

assistance on the efficient use of water; integrating water and energy policies to support the 

sustainable use of all natural resources; forming strong diverse partnerships with states, tribes and 

local entities and coordinating with other department bureaus and offices on water conservation 

activities. Through WaterSMART's Drought Response Program, eligible entities are provided the 

opportunity to both develop drought contingency plans and build long-term solutions to drought. 

This proposed MPMCD Groundwater Supply Augmentation Project, which is seeking federal 

assistance through Reclamation's Drought Resiliency Project funding opportunity, is consistent 

with the WaterSMART initiative in that it will increase the District's water supply reliability of 

water supply, improve water management and provide direct and indirect benefits for fish, wildlife, 

and the environment to mitigate impacts caused by drought. Specifically, this project-the first 

phase of a larger initiative arising from the existing Southwest Oklahoma Water Supply Action Plan 

(SWAP), attached to this application under Appendix B-will help fund establishment of 

emergency, supplemental groundwater supply downstream of Tom Steed dam. 

MPMCD, a long-time partner and cooperator in achieving the Bureau of Reclamation's essential 

federal mission, is pleased to submit this application for grant funding under the Drought Resiliency 

Projects/Drought Response Program. 

Date: February 2017 

Applicant Name: Mountain Park Master Conservancy District 

City /County /State: Mountain Park, Kiowa County, Oklahoma 

-- · ' -
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Figure 1: Proposed Project Area 

Background Data 

MPMCD oversees the Mountain Park 
Project and Tom Steed Reservoir, 
constructed by the Bureau of Reclamation 
in 1975. The project provides 
supplemental municipal and industrial 
water supply to Altus, Snyder and 
Frederick as well as Hackberry Flat 
Wildlife Management Area (WMA). The 
project also provides flood control, 
recreation, and fish and wildlife and 

environmental quality benefits. Principal 

features are Mountain Park Dam, on West 
Otter Creek in Kiowa County about 6 miles
northwest of Snyder, Oldahoma, two 
pumping plants, and an aqueduct system to
service the three cities and Hackberry Flat 
WMA. Project facilities include Bretch 
Diversion Dam on Elk Creek in Kiowa 
County and Bretch Diversion Canal, which 
diverts and conveys Elk Creek flow into the 
watershed upstream from Mountain Park 
Dam to supplement the natural flow of West Otter Creek into Tom Steed Reservoir. 

Tom Steed Reservoir is authorized to provide water supply, flood control, recreation and fish and 
wildlife benefits. It contains 88,160 acre-feet of water supply storage yielding 16,000 acre-feet per 
year. All water rights are held by MPMCD, which contracts with the three member cities, including 
some 40,000 water users. According to the 2012 Update of the Oklahoma Comprehensive Water 
Plan (OCWP), surface water in the Tom Steed watershed is fully allocated, limiting future diversions 
to existing OWRB-permitted amounts. The estimated combined 2060 water demand for Altus, 
Frederick and Snyder is 8,285 AFY, or approximately 7.4 million gallons per day (MGD). Due to 
frequent drought, unauthorized upstream uses that reduce inflow to the lake and related issues, 
District water managers struggled to meet record demands approaching S MGD during the 
unprecedented 2010-15 drought episode. The ongoing Upper Red River Basin Study, a cooperative 
investigation between Reclamation and MPMCD, will seek to address these critical water supply 
issues and related matters. Talks have also begun with OWRB officials to address the unauthorized 
upstream water rights and withdrawals that are impacting lake storage and yield. In addition, 
formal discussions with Corps of Engineers officials are planned to investigate the potential for 
adjusting Tom Steed's existing water control plan to allow for more flexibility in releasing flood 
storage, perhaps through a seasonal pool plan or related strategy. 

Project Description 

This drought resiliency project, a major initiative of the Southwest Oklahoma Water Supply Action 
Plan (SWAP), seeks to establish a redundant, emergency drought supply in Tom Steed Reservoir 
through the development of wells immediately downstream of the dam. This new source will 
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account for approximately 14 percent of the ultimate project goal of2 MGD of augmented 

groundwater supply. 

A primary goal of SWAP providers is achieving a better balance of water supply portfolios and 

securing additional supplies of groundwater, which is much more prevalent in the region and 

generally more dependable than surface sources, depending upon availability and quality. Both the 

City of Altus and Mountain Park Master Conservancy District have been extremely proactive in 

implementing this particular solution. 

This project culminates Phase 1 of the MPMCD Groundwater Supply Augmentation Plan 1, an 

ongoing District-sponsored plan initiated in 2014 to permanently augment the system with 

available groundwater supplies in the area. This $1.2 million project has been financed by member 

cities to investigate the addition of wells to directly augment supply in Tom Steed Reservoir and 

increase water delivery capacity to customers. An initial geologic study has been completed and 

engineers have drilled numerous test holes in the region to identify specific sites of suitable 

quantity and quality. 

MPMCD officials have expressed optimism that quality could be improved through blending of the 

lake's current supply with the new groundwater well supply, thus mitigating THM issues. This 

water would be distributed to Altus and/or Snyder through direct transmission via existing raw 

water lines. New wells are anticipated to account for at least 20 percent (approximately 1 MGD) of 

the current water demand on the reservoir. 

Performance Measures 
The benefits of this project, once implemented, will be measured by the District's ability and 

efficiency in serving its customers. While Phase 1 of the Groundwater Supply Augmentation Project 

will provide much-needed immediate benefits, full implementation of this regional planning 

initiative-including further groundwater well development-will be required to meet the 

District's ultimate goal: providing 100-percent water supply reliability, even under the most severe 

drought episodes. 

Evaluation Criteria 

Criterion A-Project Benefits 

Up to 40 points may be awarded based 011 the expected drought resiliency benefits of the proposed 

project. Proposals co11tai11i11g a well-supported and detailed description of both quantifiable and 

qualitative benefits will receive the most points under this criterion. For projects that do not make 

additional water supplies available, please describe how the project will improve water management. 

For projects that make additional water supplies available AND improve water management, please 

respond to all questions under this criterion. 

Please describe how the proposed project will improve drought resiliency: 

First and foremost, this project-Phase 1 of a larger plan to bring approximately 2 million gallons 

per day (MGD) of groundwater into the Mountain Park Master Conservancy District (MPMCD) 

system-will increase the amount of water supply available to District customers during all-to

frequent drought episodes in southwest Oklahoma. This supplemental and redundant supply
- - - - --- --- -------· ----- -----
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acquired through proposed development of alluvial groundwater deposits immediately 

downstream of Tom Steed Reservoir dam-will be relied upon during drought, thus slowing 

inevitable lake level declines and augmenting yield. During wet periods when the lake is full, the 

wells will be taken offline and afforded an opportunity to recover. This new groundwater supply 

will also greatly enhance the overall reliability and efficiency of the District's water system. 

This project culminates Phase 1 of the MPMCD Groundwater Supply Augmentation Plan 1, an 

ongoing District-sponsored plan that was initiated in 2014 to permanently augment the system 

with available groundwater supplies in the area. Initial investigations focused on private land and 

several promising well sites were tested. However, to reduce costs and take advantage of existing 

infrastructure that will be utilized for the blending of prospective well water with existing surface 

supplies, the focus area of the project was recently moved to existing Bureau of Reclamation land 

near Tom Steed dam and District pumping facilities. 

•	{ Will the project make additional water supplies available? 

Yes. This project will create a wholly new, redundant/backup source of water supply for use 

during drought emergencies and other times of high-demand. This new groundwater 

source, which will be blended with existing surface supplies, will also serve as a 

supplemental source during times of average water demand. 

o	{ If so, what is the estimated quantity of additional supply the project will 

provide and how was this estimate calculated? 

Pumping tests conducted by Layne Christensen, a Texas water well drilling firm, 

revealed that a combined 170 gallons per minute (GPM), at a minimum, will be 

yielded by the two most promising well locations (test holes #2 and #6) identified 

during investigations sponsored by District member communities in 2016. 

However, Mountain Park water managers estimate that actually up to 195 GPM 

could be provided by the wells, which represents about 14 percent of the eventual 

District goal of 2 MGD. Accurate Environmental Laboratories (Guthrie, OKJ also 

determined that, with treatment, the quality of the proposed wells is sufficient for 

use as a drinking water source. 

o	{ What percentage of the total water supply does the additional water supply 

represent? How was this estimate calculated? 

MPMCD water managers anticipate that groundwater from the two wells (Phase 1 of 

the MPMCD Groundwater Supply Augmentation Plan) will result in an increase of at 

least 7 percent in emergency supply available during drought episodes, as 

determined through comprehensive pumping tests conducted by Layne Christenson 

compared to data from the recent record drought episode when the District's water 

demand reached 4-5 MGD. Assuming that the City of Altus fully implements an 

independent project to establish a municipal well field, thus reducing its reliance on 

Tom Steed Reservoir, the District's water managers estimate that the new 

groundwater source enabled through this Reclamation grant could represent as 

much as 30 percent of its total supply portfolio. 
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Ultimately, full implementation of the District's long-term Groundwater 

Augmentation Plan (Phase 1 and 2) is expected to result in a groundwater supply 

ratio that could exceed 50 percent during drought episodes. 
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igure 2: Tom Steed Reservoir, Member Communities & Bretch Diversion 

displays Tom Steed 

Reservoir and its member communities as well as the location of the Bretch 

Diversion Dam and canal, which diverts and channels runoff from the Elk Creek 

watershed to the lake.] Despite aggressive conservation measures to reduce 

consumption (some reaching 40 percent reductions in use), this record drought led 

to alarming decreases in lake levels, reducing the conservation pool to less than 30 

percent of normal, which represents the lowest level since the reservoir was 

constructed in 1970. State-of-the-art yield projections performed by Reclamation 

staff in 2014 revealed that the lake's supply was within 20 months of depletion. 

Today, cities dependent upon the reservoir-including some who rely upon Tom 

Steed as their sole source of supply-fear that the next, inevitable drought of record 

could lead to an unprecedented regional water emergency. Lake managers and 

users also remain concerned about significant unauthorized water development in 

the Tom Steed watershed, which is believed to have a considerable detrimental 

impact upon the reservoir's yield. In addition, that yield was originally based on the 

previous drought of record in the 1950s, which will likely be exceeded by the 2010-

15 drought. 
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Through implementation of a conjunctive water management scheme enabled 

through the new groundwater source, the District will be able to provide a more 

reliable supply to its customers. It is anticipated that well water will be available 

even when drought and increased evaporation have led to significant reductions in 

lake levels. During normal times, the addition of groundwater-a more stable, 

secondary source-to the District's supply portfolio enhances the MCD's overall 

flexibility in treating and delivering water to member communities. 

The regional significance of this project cannot be understated in that all of the 

MPMCD member cities are wholesale water providers to additional stakeholders in 

the southwest Oklahoma. This includes Altus Air Force Base, home of the prominent 

97th Air Mobility Wing, a major employer which trains airlift and aerial refueling 

aircrews. And more than a dozen cities and rural water systems depend upon the 

District, including the Quartz Mountain Regional Water Authority, which provides 

water to four additional customers (including power generation to 3,000 meters 

throughout portions of Harmon, Greer, Jackson, Kiowa and Beckham Counties). 

•	Q How will the project build long-term resilience to drought? How many years will the 

project continue to provide benefits? 

The addition of a separate secondary source of supply will provide both increased water 

reliability and drought resilience resulting in significant long-term benefits for the District 

and its many customers. The goal of the full Groundwater Supply Augmentation Project is to 

permanently augment the MPMCD system with available groundwater sources. 

•	Q How will the project improve the management of water supplies? For example, will 

the project increase efficiency, increase operational flexibility, or facilitate water 

marketing ( e.g., improve the ability to deliver water during drought or access other 

sources of supply)? If so, how will the project increase efficiency or operational 

flexibility? 

As mentioned, this project creates a reliable secondary source of water supply that 

enhances the operational flexibility of MPMCD's water system, including the maintenance of 

certain infrastructure that would be allowed to be taken off-line when required due to the 

addition of redundant supply. This project will also compliment the City of Altus' ongoing 

groundwater development effort (mentioned earlier) as well as a separate project, funded 

in part through a Reclamation Drought Resiliency Program grant awarded in 2016, to 

rehabilitate the City's municipal reservoir so that it is capable of storing available flows 

from Tom Steed Reservoir during normal/wet periods for use by the City during dry times. 

•	Q Will the project make new information available to water managers? If so, what is 

that information and how will it improve water management? 

Rather than specific new information or data, the primary project benefit will be associated 

with enhanced flexibility afforded to MPMCD water managers. 

•	Q Will the project have benefits to fish, wildlife, or the environment? If so, please 

describe those benefits. 

It is anticipated that this project will provide greater flexibility in managing impacts to lake 

levels at Tom Steed Reservoir, which also provides water to both a wetlands/wildlife area at 
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the lake and nearby Hackberry Flats Wildlife Management Area (WMA), each managed by 

the Oklahoma Department of Wildlife Conservation (ODWC). The WMA is comprised of 

7,120 acres of upland and wetland habitat and contains approximately 90 water control 

structures, 35 miles of dikes, 4 miles of water distribution canals and 25 wetland units. The 

Hackberry Flats WMA represents one of the most ecological important WMAs in North 

America and is home to several endangered or threatened species, including the Whooping 

Crane, Snowy Plover and Interior Least Tern. WMA management efforts focus on producing 

native wildlife foods such as wild millets, sedges, smartweeds, pigweeds, ragweeds and 

sunflower. Agriculture crops such as milo, foxtail millet, Japanese millet, and wheat are 

planted on approximately 1,300 acres annually. PL. 103-434 added environmental quality 

as a project purpose. Consequently Hackberry Flats WMA was allocated 2,352 AFY to 

provide environmental benefits to the region. 

At conservation pool, the Reservoir also provides benefits to more than 5,954 acres of land

based public recreation at Great Plains State Park and 6,402 surface acres of water based 

recreation. Tom Steed Reservoir is noted for as one of the best fishing lakes in southwestern 

Oklahoma. 

•	9 What is the estimated quantity of water that will be better managed as a result of this 

project? How was this estimate calculated? 

The addition of groundwater to the District's system will enable improved management of 

its entire supply system through balancing source treatment and distribution in relation to 

evolving demands, climate conditions and related factors. 

•	9 What percentage of the total water supply does the water better managed represent? 

How was this estimate calculated? 

As described earlier, the additional supply will represent between 7 percent (initially) to 50 

percent or more (in the near future, when the City of Altus' groundwater supply is fully 

developed) of the District's total estimated drought water demand. 

•	9 Provide a brief qualitative description of the degree/significance of anticipated water 

management benefits. 

In addition to balancing supply sources and associated mitigation of lake level declines, 

drinking water quality will be improved through blending of the lake's current supply with 

the new groundwater well supply, thus mitigating existing issues with trihalomethanes 

(THMs). THMs are disinfection by-products primarily resulting from surface water rich in 

organic matter that pose a potential health risk. The blended water would be distributed to 

Altus and/or Snyder through direct transmission via existing raw water lines. All three 

communities who are District members, as well as Altus AFB, are currently suffering from 

THM levels exceeding federal drinking water standards. 

If the proposed project includes any of the following components, please provide the applicahle 

additional information: 

Salt Water Barriers 

N/A. 

Wells 
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What is the estimated capacity of the new well(s), and how was the estimate 

calculated? 

As detailed previously, pumping tests and related information estimate the combined 

capacity of the two proposed wells at 170-195 GPM. 

How much water do you plan to extract through the well(s)? 

No limit will be imposed on the extraction during drought emergencies. However, the 

revised management scheme will include periods of non-use as required to allow for 

recovery. 

Will the well(s) be used as a primary supply or supplemental supply when there is a 

lack of surface supplies? 

The wells will be used as a primary /emergency source during drought when insufficient 

surface supply (the usual primary source) is available and as a supplemental source during 

typical demand scenarios to maintain reservoir levels as much as possible. 

Provide information documenting that proposed well(s) will not adversely impact 

the aquifer it/they are pumping from ( overdraft or land subsidence). At a minimum, 

this should include aquifer description, information on existing or planned aquifer 

recharge facilities, a map of the well location and other nearby surface water 

supplies, and physical descriptions of the proposed well(s) (depth, diameter, casing 

description, etc.). If available, information should be provided on nearby wells (sizes, 

capacities, yields, etc.), aquifer test results, and if the area is currently experiencing 

aquifer overdraft or land subsidence. 

Utilization of the proposed wells (Test Holes #2 and #6, Figure 3) is not expected to 

negatively impact the North Fork alluvium as they exhibit relatively moderate yields 

(testing results are presented in Appendix A; Test Hole #2 is incorrectly referred to as #3 on 

some pages). No such impacts, such as overdrafts or land subsidence, are known to 

currently exist in the area. 

The North Fork of the 

Red River alluvial 

aquifer, one of two 

major alluvial 

formations in 

southwest Oklahoma 

(the other being the 

Tillman Terrace), 

averages 70 feet in 

thickness, according to 

the Oklahoma Water 

Resources Board 

(OWRB). (Major 

alluvial aquifers are 

considered by the 

OWRB to yield, on 

average, at least 150 
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GPM.) The formation consists of silt and clays grading into fine to coarse sand. The water is 

hard to very hard and of a generally calcium magnesium bicarbonate type. Total dissolved 

solids values are usually less than 1,100 mg/L. The North Fork of the Red River aquifer 

exhibits an average recharge rate of 2.3 inches/year. The OWRB has completed a maximum 

annual yield study of the aquifer and has assigned an equal proportionate share of 1.0 

AFY/acre. 

The aquifer underlies about 11 percent of the Tom Steed Reservoir watershed. According to 

the 2012 Update of the Oklahoma Comprehensive Water Plan (OCWP), only 100 AFY of 

water rights are currently appropriated in this portion of the North Fork of the Red River 

aquifer. The OCWP envisions no major water supply issues for the watershed (Planning 

Basin 35) through 2060. In addition, no major aquifer recharge/recovery projects are 

planned for the area. However, the OCWP Aquifer Recharge Workgroup identified a site on 

the North Fork of the Red River near Elk City (site# 21) as potentially feasible for aquifer 

recharge and recovery of the North Fork aquifer in that area. However, the recharge site is 

located at a considerable distance from the District's proposed project area; therefore, no 

impacts would be anticipated. 

Please describe the groundwater monitoring plan that will be undertaken and the 

associated monitoring triggers for mitigation actions. Describe how the mitigation 

actions will respond to or help avoid any significant adverse impacts to third parties 

that occur due to groundwater pumping. 

The proposed project will be located on BoR property and no major groundwater (or 

surface water) users currently exist in the immediate area. In addition, associated state well 

spacing requirements will be followed by the District. As a result, no advanced mitigation 

measures will be required for this project. However, District water managers will closely 

monitor water levels in the two wells as part of its new conjunctive management scheme. 

New Water Marketing Tool or Program 

N/A. 

Metering/Water Measurement Projects 

N/A. 

Environmental/Wildlife Projects 

•	I What are the types and quantities of environmental benefits provided, such as the 

types of species and their numbers benefited, acreage of habitat improved, 

restored or protected, or the amount of flow provided? How was this estimate 

calculated? 

Other than benefits associated with the Hackberry Flats WMA and the nearby wetlands 

area, this project is not directly intended to result in environmental and/or 

habitat/species improvement. 

•	I What is the status of the species of interest (i.e. endangered, threatened, etc.)? 

How has the drought impacted the species? 

N/A. 
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•	0 If the proposed project will benefit federally listed threatened or endangered 

species please consider the following elements: 

o	0 Is the species subject to a recovery plan or conservation plan under the ESA? 

N/A. 

o	0 What is the relationship of the species to water supply? 

N/A. 

o	WWhat is the extent of the proposed project that would reduce the likelihood of 

listing, or would otherwise improve the status of the species? 

N/A. 

o	WIs the species adversely affected by a Reclamation project? 

N/A. 

Criterion 8-Drought Planning and Preparedness 

Up to 20 points may be awarded for a proposal based 011 the extent that the proposed drought 

resiliency project(s) is supported by an existing drought plan. Proposals that demonstrate that the 

proposed project is clearly supported by an existing drought plan will be awarded the most points 

under this criterion. Please note that this criterion does not address the benefits of the project and the 

description should be limited to the extent to which a plan supports the project. Project benefits are 

addressed under E.1.1. Evaluation Criterion A-Building Drought Resiliency, above. 

For purposes of evaluating this criterion, please: 

•	WAttach a copy of the applicable drought plan, or sections of the plan, as an appendix to 

your application. These pages will not be included in the total page count for the 

application. 

A copy of the Southwest Oklahoma Water Action Plan (SWAP) is provided in Appendix B. 

•	WExplain how the applicable plan addresses drought. Proposals that reference plans 

clearly intended to prepare for and address drought will receive more points under 

this criterion. 

The SWAP was developed as a direct result of the statewide drought of 2010-15, which 

caused particularly devastating impacts in this region. Created in May 2014 and updated in 

July 2015, the plan brought together all area stakeholders to establish a strategy to mitigate 

the wide-ranging economic and social impacts associated with drought in southwest 

Oklahoma. The initial Plan revealed that the region is largely over-reliant on limited surface 

water sources-especially at Tom Steed Reservoir, which is routinely stretched to the limit 

during high-demand drought events-and offered numerous strategies to 1) augment 

supplies through groundwater development, 2) modify and balance water management 

schemes, 3) initiate major water infrastructure improvements and 3) improve water 

conservation and efficiency. 

c: 	 Explain whether the drought plan was developed with input from multiple 

stakeholders. Was the drought plan developed through a collaborative 

process? 
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Stakeholders responsible for SWAP development were the region's primary water 

users-including MPMCD member cities and local communities, rural water and 

irrigation districts, and recreational and wildlife interests-who met regularly to 

develop the Plan and its specific strategies to mitigate drought and enhance water 

reliability. Supported by the combined efforts of local, state and federal agencies 

(such as Reclamation, Corps of Engineers, federal Department of Defense and 

Oklahoma Water Resources Board)-as well as the permanent SWAP Task Force, 

which meets monthly-the Plan has already made significant progress. The Task 

Force is also cooperating with the Western States Federal Agency Support Team 

(WestFAST)-a group of 11 federal agencies committed to collaboration and to 

leveraging technical resources to address water-related issues in the West-to 

facilitate SWAP implementation consistent with ongoing federal initiatives. 

o	QDoes the drought plan include consideration of climate change impacts to 

water resources or drought? 

Absolutely. It is the material threat of a potentially drier climate in the future

established by the current prevailing scientific evidence of ongoing climate 

change-and subsequent impact to the reliability of limited water supplies that 

spawned SWAP development. The southwest Oklahoma economy relies upon water 

so stakeholders are obliged to prepare for and mitigate future drought impacts. 

•	Q Describe how your proposed drought resiliency project is supported by an existing 

drought plan. 

Increasing the reliability of Tom Steed Reservoir, the region's major public water supply 

source, is a primary SWAP initiative. A major near-term recommendation of the Plan is 

"Mountain Park Groundwater Supply Augmentation," which includes this proposed drought 

resiliency project. 

o	QDoes the drought plan identify the proposed projeet as a putentiai mitigation 

or response action? 

Yes. Consistent with this funding request, the SWAP Groundwater Supply 

Augmentation strategy includes the following language: "Mountain Park MCD has 

also initiated a $1.2 million project, financed by member cities, to investigate the 

addition of wells to directly augment supply in Tom Steed Reservoir and increase 

water delivery capacity to customers. The initial geologic study is complete and 

engineers have begun drilling test holes just downstream of Tom Steed dam to 

identify specific sites of suitable quantity and quality. MPMCD officials have 

expressed optimism that quality could be improved through blending of the lake's 

current supply with the new groundwater well supply, thus mitigating THM issues. 

This water would be distributed to Altus and/or Snyder through direct transmission 

via existing raw water lines." 

o	QDoes the proposed project implement a goal or need identified in the drought 

plan? 

Yes. As mentioned, increasing the reliability of Tom Steed-in part, through 

groundwater supply augmentation-is a goal of the SWAP. 

-
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o	Q Describe how the proposed project is prioritized in the referenced drought 

plan? 

This project is considered a "near-term" goal, which is considered the highest 

priority of SWAP initiatives. The Plan also includes "mid-term" and "long-term" 

drought mitigation and water reliability strategies. 

Criterion C-Severity of Actual or Potential Drought Impacts to be Addressed 

by the Project 

Up to 20 points may be awarded based upon the severity of actual or potential drought impacts to be 

addressed by the project. Proposals that address more urgent needs and more severe drought impacts 

will receive higher priority wnsideration 011 this criterion than proposals that address less significant 

needs and impacts. 

Describe the severity of the impacts that will be addressed by the project: 

•	« What are the ongoing or potential drought impacts to specific sectors in the project 

area ifno action is taken (e.g., impacts to agriculture, environment, hydropower, 

recreation and tourism, forestry), and how severe are those impacts? Impacts should 

be quantified and documented to the extent possible. 

Public Water Supply Impacts: If no action is taken, 40,000 users who depend upon Tom 

Steed Reservoir will remain vulnerable to Oklahoma's frequent and severe drought 

episodes. In short, the economic vitality of the region-particularly, the communities of 

Altus, Snyder, and Fredrick and Altus, the economic hub of southwest Oklahoma-will be 

compromised. In addition, as mentioned, this project would facilitate the blending of water, 

which will reduce THM issues. 

The project is especially important in maintaining the vitality of Altus Air Force Base, a 

federal entity relying on local resources for water sustenance. In turn, the region depends 

upon the Air Force Base to stimulate locai economies. The Base employs more than 4,000 

workers (about 60 percent of total employment in Altus), and the nation's security is 

dependent upon the facility whose strategic location serves as a wartime aerial port of 

embarkation. 

Agricultural Impacts: Altus currently utilizes Lugert-Altus Reservoir, which is particularly 

susceptible to drought impacts, as an emergency supply source. This will continue if no 

action is taken. However, this proposed project-in conjunction with current efforts to 

develop an independent groundwater supply system and rehabilitate its municipal 

reservoir-would virtually eliminate the City's need for Lugert-Altus water, thereby freeing 

up additional supply for irrigation, frequently when it is needed most. Lugert-Altus 

Irrigation District (LAID) is primarily responsible for the region's lucrative cotton industry, 

which averages some $200 million per year in crop production and supports a vibrant 

economy and quality of life in Altus and surrounding communities. During the 2010-15 

drought, for the first time in decades, LAID farmers were totally deprived of lake water 

supply during the irrigation season. 

Fish & Wildlife/Environmental Impacts: If no action is taken, reservoir levels will continue 

to be susceptible to declines, which increase water salinity in Tom Steed and heighten 
-	 -- --------- - ------ -- -· -- - - -- -· - - -

-
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susceptibility to golden algae blooms. As a result, Tom Steed Reservoir's fishery could 

become unsustainable. Project water was originally allocated to Hackberry Flats WMA to 

ensure environmental quality compliance, as directed by PL. 103-434. Without action, 

MPCD may no longer be able to deliver water to Hackberry Flats WMA, adversely impacting 

the environmental/ecological health of the region and potentially damaging threatened and 

endangered species. 

Recreational Impacts: If no action is taken, lowering lake levels will continue to have 

adverse impacts on the water-based recreation associated with Great Plains State Park and 

Tom Steed Reservoir. Visitor use days at these facilities fell significantly as the most recent 

drought episode worsened in intensity. This had a direct negative impact on local 

economies. 

•	J Are there public health concerns or social concerns associated with current or 

potential drought conditions ( e.g., water quality concerns including past or potential 

violations of drinking water standards, increased risk of wildfire, or past or potential 

shortages of drinking water supplies? Does the community have another water 

source available to them if their water service is interrupted?) 

As mentioned, THMs have become a major public water supply issue related to Tom Steed 

Reservoir. This project would significantly mitigate that problem. Also as mentioned, Tom 

Steed is the sole source of water for many of its customers. 

•	J Are there ongoing or potential environmental impacts ( e.g., impacts to endangered, 

threatened or candidate species or habitat)? 

As mentioned, Hackberry Flats, whose habitat is supported by flows from Tom Steed 

Reservoir, is home to several endangered and threatened bird species. 

•	J Are there ongoing, past or potential, local, or economic losses associated with current 

drought conditions (e.g., business, agriculture, reduced real estate values)? 

In addition to drought-related impacts associated with tax receipts, property taxes and 

related maintenance and improvements to roads, hospitals, schools and retail businesses, 

city leaders in Altus are particularly concerned about sustaining their essential military 

facility. The U.S. Air Force is currently conducting a new Installation Complex Encroachment 

Management Action Plan (ICEMAP) study of the Altus water system and its ability to 

provide a secure, long-term water source-even during drought episodes-that enables 

Altus AFB to fulfill its federal mission. The last ICEMAP report identified several quantity 

and quality concerns with the Altus water supply. 

•	J Are there are other drought-related impacts not identified above ( e.g., tensions over 

water that could result in a water-related crisis or conflict). 

N/A. 

•	J Describe existing or potential drought conditions in the project area. 

According to the U.S. Drought Monitor, the project area is considered "abnormally dry": 

however, the area is geographically on the cusp of "moderate drought" as conditions begin 

to worsen statewide. More than 3.4 million Oklahomans are currently affected by drought. 
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Tom Steed Drought Conditions & Lake Level 
2010 -2015 
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Lugert - Altus Drought Conditions & Lake Level 
2010 -2015 

According to the federal seasonal drought outlook, from mid-January through the end of 

April, conditions are likely to improve in the western part of the state. 

•	X Is the project in an area that is currently suffering from drought or which has recently 

suffered from drought? Please 

describe existing or recent 

drought conditions, including 

when and the period of time 

that the area has experienced 

drought conditions (please 

provide supporting 

documentation, [e.g., Drought 

Monitor, 

droughtmonitor.unl.edu]). 

No region of Oklahoma suffered 

as much or for so long from the 

state's five-year drought as the 

southwest. Beginning in the 

summer of 2010, lack of rainfall 

and runoff, rapid evaporation 

and increasing demand 

consumed surface water 

supplies, especially Tom Steed 

and Lugert-Altus Reservoirs, 

upon which most in the region 

rely (Figure 4). According to the 

U.S. Drought Monitor, the 

MPMCD area was in Severe 

Drought, Extreme Drought or 

Exceptional Drought (except for 

a brief period of Moderate 

Drought in mid-2012) from 	 Figure 4: lake Levels & Drought Conditions at Tom Steed and Lugert

Altus Reservoirs, 2010-15.inception of the drought through 

its conclusion in 2015. 


•	X Describe any projected increases to the severity or duration of drought in the project 

area resulting from climate change. Provide support for your response ( e.g., 

reference a recent climate change analysis, if available). 

An analysis of global climate models and greenhouse gas emission scenarios selected for a 

recent cooperative study-"Impacts of Climate Change on Flows of the Red River Basin," 

between the Chickasaw Nation and University of Oklahoma-generally indicate potentially 

higher temperatures and less rainfall for the western portion of the Red River Basin, 

including the MPMCD region, through 2099. Obviously, such changes would negatively 

impact streamflows, reservoir levels and general water availability in the region. Results of 

the ongoing Upper Red River Basin Study, in which MPMCD and Reclamation are 
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--

partnering, will provide further insight into future climate change scenarios as well as focus 

SWAP implementation on the most effective drought mitigation strategies. 

Criterion D-Project Implementation 

Up to 10 points may be awarded based upon the extent to which the proposed project is capable of 

proceeding upon entering into a financial assistance agreement. Applicants that describe a detailed 

plan (e.g., estimated project schedule that shows the stages and duration of the proposed work, 

including major tasks, milestones, and dates) will receive the most points under this criterion. 

•	C Describe the implementation plan of t.1-!e proposed project Please include an 

estimated project schedule that shows the stages and duration of the proposed work, 

including major tasks, milestones, and dates. 

The entire MPMCD Groundwater Supply Augmentation Project, recommended by the SWAP, 

has been underway since 2014 as water managers have expended significant time and 

resources in search of appropriate well sites, including those proposed for this project 

(Phase 1). It is important to point out that this is only the initial phase of a much larger 12-

to 15-month project to acquire approximately 2 MGD of supplementary /emergency 

groundwater supply for the District. 

See the table below for a summary outline of Phase 1 tasks and dates. 

Estimated Schedule: 

MPMCD Groundwater Supply Augmentation Project, Phase 1 

Major Tasks Duration Completion Date 

Geologic Investigation 6 months September 2015 

Preliminary Siting Investigation 6 months September 2016 

Prospective Site Testing 9 months January 2017 

Engineering & Design 6 months August 2017 

Permitting & Easements/Rights-of-Way 6 months August 2017 

Well Construction & Infrastructure Development 3 months November 2017 
-

Bring Wells Online 1 month November 2018 

•	C Describe any permits that will be required, along with the process for obtaining such 

permits. 

Water rights will be acquired from the OWRB, the state's water management agency. In 

addition, construction will take place in a designated flood zone, so appropriate permits 

and/or variances will need to be acquired. While NEPA requirements must be followed for 

the construction portion of the proposed project, no significant environmental impacts are 

anticipated. 

•	C Identify and describe any engineering or design work performed specifically in 

support of the proposed project. 

To date, considerable work has been conducted in search of Phase 1 well sites with desired 

quantity and quality, both on and outside of Reclamation land. However, no formal 

engineering or specific design work has been conducted to date. 
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•	L Describe any new policies or administrative actions required to implement the 

project. 

This project requires clarification concerning the issue of Reclamation infrastructure 

potentially being utilized to carry non-Project water (i.e., groundwater from the new wells). 

In 2013, the MPMCD and City of Altus initiated discussions concerning the transmission of 

non-Project groundwater (rather than Project surface water) during drought episodes from 

prospective wells near Tom Steed dam through the existing federally-owned aqueduct to 

the City. In conversations between the BoR Oklahoma-Texas Area Office and MPMCD 

officials, Reclamation stated that they "believe [temporary] conveyance of non-Project 

groundwater may he allowable under Section 14 of the Reclamalion Act of 1939" under 

certain specified conditions. A copy of this correspondence in included in Appendix C. In any 

case, further discussions must take place to ensure that the newly developed groundwater 

supply constitutes "project water" of Mountain Park MCD. 

Criterion E-Nexus to Reclamation 

Up to 10 points may be awarded based on the extent that the proposal demonstrates a nexus between 

the proposed project and a Reclamation project or activity. Describe the nexus between the proposed 

project and a Reclamation project or activity, including: 

•	L How is the proposed project connected to a Reclamation project or activity? 

The Mountain Park Project was constructed by the Bureau of Reclamation in response to 

the pressing need for municipal and industrial water supply in southwest Oklahoma. Tom 

Steed Dam and appurtenant facilities are owned by Reclamation. MPMCD oversees Tom 

Steed's critically important water supply function, providing for some 40,000 customers 

residing in Altus, Frederick and Snyder. In turn, Altus supplies Jackson County Water 

Corporation, Quartz Mountain Water Authority, Creta Water Company and the nearby 

towns of Duke, Blair, Olustee and Martha. 

•	L Will the project help Reclamation meet trust responsibilities to any tribe(s)? 

Indirectly only. 

•	L Does the applicant receive Reclamation project water? 

Yes. Mountain Park MCD is actually responsible for Reclamation project water. 

•	L Is the project on Reclamation project lands or involving Reclamation facilities? 

Yes, consistent with a primary goal of this project, the proposed wells would be constructed 

on Reclamation property and involve relevant Reclamation facilities to treat and deliver the 

well water. 

•	L Is the project in the same basin as a Reclamation project or activity? 

Yes. 

•	L Will the proposed work contribute water to a basin where a Reclamation project is 

located? 

Yes. 
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Appendix A 

Well Testing Results 



La.yne Christensen. 

Customer Mountain Park 

Well No Test Well # 3 

Date 12/7/2016 

Sheet 24 HR. Test Tested By Todd List 

Pg. 1 SWL 16.7 Pump Settting 

Elapsed 
Time 

Flow Rate Pumping 
Level 

Drawdown Specific 

Caoacitv 
Discharge 
Pressure(PSI) 

Comments 
Sand 

1 70 18.40 1 70 ' 41.18 

2 

3 

4 
5 70 2710 10.40 6.73 

7 

g 

11 

15 70 27.15 10.45 6.70 

20 

25 

30 70 27 10 10.40 6.73 

35 

40 

45 

50 

60 70 27.20 10.50 6.67 

70 

80 

90 70 27.10 10.40 6.73 

100 

120 70 27 10 . 10 40 . 6 73 

150 70 27.10 10.40 6.73 

180 70 27.10 10.40 6 73 

210 70 27.10 10.40 6.73 

240 

270 

300 

330 

360 

390 

420 

450 



Layne Christensen 

Customer Mountain Park 

Well No. Test Well # 3 

Date 12/7/2016 

Sheet Recovery Test Tested By Todd List 

SWL 16.7 Pump Setting 
Elapsed Flow Rate Water Drawdown Specific Discharge Comments 

Time Level Capacity Pressure (PSI) 
1 OFF 20.90 4.20 

2 OFF 

3 OFF 

4 OFF 

5 OFF 19.50 2 80 
7 OFF 

9 OFF 

11 OFF 

15 OFF 18.90 2.20 
20 OFF 

25 OFF 18.00 1.30 
30 OFF 

35 OFF 

40 OFF 17.90 1.20 
45 OFF 

50 OFF 

60 (1 HR) OFF 
-

70 OFF 

80 OFF 

90 OFF 

100 OFF 

120 (2HR) OFF 

140 OFF 

160 OFF 

180 (3HR) OFF 

200 OFF 

220 
240 
260 
280 
300 



December 28, 20 I 6 

Client: Layne Christensen 


4691 NE Hwy 33 


Guthrie, OK 73044 


Requ sted By: -

National 

Environmental 

Laboratory 

Accreditation 

Program 

Kansas CERT# E-10219 

Mountain Park 

December 08, 2016 Time: 13:55 sample temp upon arrival at lab= I °C - On Ice 

Drinking Water 

6L08052-01 6L08052-02 

6L08052 

6L08052- I 228 l 60900 

Stillwater OK00092 Tulsa OK00983 OKC OK00129 ICR OK 001 

Stillwater WasteWater, DEQ 8316/ Drinking Water, DEQ D9602 

Tulsa Waste Water. DEQ 9905 / Drinking Water, DEQ D9901 

Oklahoma City Waste Water DEQ 7202 / Drinking Water, DEQ D9937 

Stillwater NELAP CERT# E-10219 

Oklahoma City Drinking Water NELAP CERT# OK005 

Stillwater Drinking Water NE LAP CERT# Tl 05704533-14-1 

40 CFR 136, 141. and 261 Methods for Chemical Analysis of Water and Wastes 

EPA-600/4-79-020, March 1983. Test Methods for Evaluating Solid Wastes, 

SW-846. Final Update Ill. Standard Methods 1998 (20th Edition), Standard 

Methods 2005 (21st Edition) and Standard Methods 2011 (22nd Edition) for the 

Examination of Water and Wastewater. 

If qualifiers present in "Prep Info" or "Analysis Info", then analysis performed as 

follows: @= Tulsa Lab and*= OKC Lab. If no qualifiers present, then analysis 

performed at Stillwater Lab. 

Accurate Environmental Laboratories certify that the test results performed at the 

Stillwater lab meet all requirements ofNELAP. Any exceptions to this can be 

found in the report footer or Quality Control Section of the report. 

This report is to only be replicated in its entirety. 

Accurate Enviomrnental sampling protocol was followed for any sampling 

performed by Accurate Field Services. 

Sample Project Name: 

Date Samples Received: 

Matrix: 

Lab Log Numbers: 

Work Order: 

Report# 

EPA Lab ID#'s: 

Oklahoma Certification: 

Kansas Certification: 

New Jersey Certification: 

Texas Certification: 

Method Reference: 

Analysis Reference: 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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, 

Method/Parameter 

Alkalinity, Total (CaC03) SM2320B 

Chloride EPA 300.0 

Conductivity SM2510 B 

Fluoride EPA 300.0 

Nitrate+Nitrite EPA 300.0 

pH in Lab SM4500H+B 

Turbidity SM2130 B 

Sulfate EPA 300.0 

Total Dissolved Solids SM2540 C 

Hardness, Total (CaC03) SM2340 C 

Mercury (Hg), Soluble EPA 245.1 

Antimony (Sb). Soluble • EPA 200.8 

Arsenic (As), Soluble - EPA200.8 

Barium (Ba), Soluble· EPA 200.8 

Beryllium (Be), Soluble - EPA 200.8 

Cadmium (Cd). Soluble EPA200.8 

Chromium (Cr), Soluble - EPA 200.8 

Copper (Cu), Soluble - EPA 200.8 

Iron (re), Soluble - EPA 200.7 

Lead {Pb), Soluble· EPA 200.8 

Manganese (Mn), Soluble - EPA 200. 7 

Nickel (Ni), Soluble - EPA 200.8 

Selenium (Se), Soluble - EPA 200.8 

Sodium (Na), Soluble - EPA 200.7 

Thallium (11), Soluble EPA 200.8 

Zinc (Zn). Soluble - EPA 200.8 

Volatile Organic Compounds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

Volatile Organic C'ornpow1ds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

VOlatilo Organic Compounds by EPA 
524.3 

Volatile Organic Compounds by EPA 
524.3 

Test 

Alkalinity 

Chloride 

Conductivity 

Fluoride 

Nitrate+ Nitrite as N 

pH 

Turbidity 

Sulfate 

Total Dissolved Solids 

Hardness 

Mercury 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Selenium 

Sodium 

lballium 

Zinc 

I, l, 1,2-Tetrachloroethane 

I, l ,  l -Trichloroethane 

l, 1,2,2-Tctrachloroethane 

l, 1,2-Trichloroethane 

l, 1-Dichloroethane 

l, 1-Dichloroethene 

l, 1-Dichloropropene 

1.2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

Result 

291.6 mg/L 

97.6 mg/L 

972.0 umho/cm 

0.83 mg/L 

BPQL mg/L 

7.28 pH 

1.84 NTU 

83.0 mg/L 

592 mg/L 

258 mg/L 

BPQL ug/1. 

BPQL mg/L 

BPQL mg/L 

0.195 mg/L 

BPQL mg/L 

BPQL mg/L 

BPQL mg/L 

BPQL mg/L 

BPQL mg/L 

BPQL mg/L 

'1.06 mg/L 

BPQL mg/L 

BPQL mg/L 

122 mg/L 

BPQL mg/L 

BPQL mg/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL u(lil., 

BPQL ug/L 

Notes 

#03 

MCL 

MCL 

### 

MCL 

• Stillwater, OK 74074 • 405-372-5300 
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PQL# Prep Info Analysis Info 

10.0 12/16/16 10:52 CWK 12/16/16 15:38 CWK 

5.00 12/09/16 13:00 ALM 12/22/16 20:09 BM 

2.0 12/12/1615:11 AM 12/12/16 15:11 AM 

0.10 12/09/16 13:00 ALM 12/J..2/l 6 19:46 BM 

0.25 12/09/1613:00 ALM 12/22/16 19:46 BM 

0.01 12/12/16 15:45 RND 12/12/16 15:45 RND 

0.10 12/09/16 13:15 BM 12/09/16 13:20 BM 

5.00 12/09/16 13:00 ALM 12/22/16 20:09 BM 

25.0 12/13/16 10:45 RND 12/14/16 )(;;JS RND 

15.0 12/13/16 14:20 AM 12/13/16 14:20 AM 

0.20 12/12/1612:00ZR 12/13/16 14:41 ZR 

0.005 12/13/16 14:00 OM 12/15/l(i 11:44 LF 

0.005 IZ'J3/l6 14:00 OM 12/15/16 11.44 LF 

0.005 12/13/16 14:00 OM 12/15/16 11:44 LF 

().001 12/13/16 14:00 OM 12/15/16 l l:44 LP 

0.001 12/13/16 14:00 OM 12/15/16 11:44 Lr 

0.010 12/13116 14:00 OM 12/15/1611:44 LF 

0.010 12/13116 14:00 OM 12/15/16 11:44 LF 

0.250 12/13/16 14:00 OM 12/15/16 12:50 LF 

0.005 12/13116 14:00 OM 12/15/16 l l:44 LF 

0.025 12/13/16 14:00 OM 12/15/16 12:50 LF 

0.010 12/13/16 14:00 DM 12/15/16 11:44 LF 

0.005 12/13/16 14:00 DM 12/15/16 ll:44 LF 

5.00 12/13/16 14:00 OM 12/16/1614: 19 LF 

0.001 12/13/16 14:00 OM 12/15/16 11:44 LF 

0.010 12/13/16 14:00 OM 12/16/16 15:20 LF 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14116 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14116 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP l2/14/l6 14:06 KP 

505 S. Lowry Street • Fax: 405-372-5396 

6L08052-1228160900 

Sample: Test Well #2 Mou11tain Park Location Code: PWSID#: 

Collection Type: Gr.th Sample Time: 12n/16 14:00 Lab Log# 6L08052-0l 



Snmple: 

-

Method/Parameter Tut Result Notes PQL# Prtp Info Analysis Info 

Volatile Organic Compounds by EPA 1,2-Dichlorobenzene BPQL ug/L 0.500 12/14/16 09·05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 1,2-Dichloroethane BPQL ug/L 0.500 12/14/16 09:05 KP 12114116 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 1,2-Dichloropropane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14116 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 1,3,5-Trimetl1ylbenzene BPQL ug/L 0.500 12/14116 09·05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 1,3-Dichloropropane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 1,4-Dichlorobenzene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

52 .3 

Volatile Organic Compounds by EPA 2-Chlorotoluene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA 4-Chlorotoluene BPQL u(?/L 0.500 12114/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Benzene APQL ug/L 0.500 12/14/16 09:05 KP 12/14116 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Bromobenzene BPQL ug/l. 0.500 12/14/1609:0SKP 12/14/16 14:06 KP 

524.3 -
Volatile Organic Compounds by EPA Bromochloromelhane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Bromodicl1loromethane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Bromoform BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14·06 KP 

524.3 

Volatile Organic Compounds by EPA Bromomethanc {Methyl bromide) BPQL ug/L 1.00 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Carbon tetrachloride BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Chlorobenzene BPQL ug/L 0.500 l2/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Chloroform BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524 . .1 

Volatile Organic Compounds by EPA Chloromctl1ane {Methyl chloride) BPQL ug/1. 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.1 

Volatile Organic Compounds by EPA cis-1,2-Dichloroetl1ene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

, 
Volatile Organic Compounds by EPA cis-1,3-Dichloropropeue BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Dibromochlorometl1ane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Dibromomctl1ane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Dichlorodifluoromethane BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA Elhylbenzene BPQL u(?/L 0500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Vnlatile Organic Compounds by EPA lsopropylbenzene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

524.3 

Volatile Organic Compounds by EPA m,p-Xylene BPQL ug/L 1.00 12/14/16 09:05 KP 12/14/16 14.06 KP 

524.3 

Volatile Organic Compounds by EPA Metl1yl t-butyl ctl1er {MtBEJ BPQL ug/L 0 500 12/14/16 09:05 KP 12/14/16 14·06 KP 

524.3 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396 

Location Code: PWSID#: 

Collection Tvpe: Grab Sample Time: 1217/16 14:00 Lab Log# 6L08052-0I 
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Location Code: PWSID#: 

Collection Type: Grab Sample Time: 

Mrtbod/Parameler Test Result 

Volatile Oq,'llnic Compounds by EPA Methylene Chloride BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA n-Propylbenzene BPQL ug/L 

j24.3 

Volatile Organic Compounds by EPA o-Xylene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA sec-Butylbenzene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA Styrene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA tert-Butylbenzene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA Tetrachloroethene BPQL ugll 

524.3 

Volatile Organic Compounds by EPA Toluene 4.01 ug/L 

524.3 

Volatile Organic Compounds by EPA Total Xylenes BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA trans-1,3-Dichloropropene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA trans-1,2-Dichloroethene BPQL ug/L 

524 3 

VolatJlc Organic Compounds by EPA Trichloroethene BPQL ug/L 

524.3 

Volatile Organic Compmmds by EPA Trichlorolluoromethane llPQL ug/1 

524.3 

Volatile Organic Compounds by EPA Vinyl chloride BPQL ug/L 

524.3 

Volatile Organic Compounds by El'A Naphthalene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA Hexacl1lorobutadiene BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA n-Butylbenzene BPQL ug/L 

524.3 

Volarile Organic Compounds by EPA p-lsopropyltoluenc BPQL ug/L 

524.3 

Volatile Organic Compounds by EPA 1,2,J-Trichlorobenzcne BPQL ug/l. 

524.3 

Volatile Organic Compounds by EPA 1.3-Dichlrirobenzene BPQL ug/L 

524.3 

Volatile Organic Compounds by F.PA 2,2-Dichloropropane (Screen) BPQL ug/L 

524.3 

Sample: Trip Blank 

12/7/16 14:00 

Notrs 

Location Code: 

Lab Log# 6L08052-01 

PQL# Pnp Info Analysis Info 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 J.J:06 KP 

0.500 12114/16 09:05 KP 12114/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14116 09:05 KP 12/14/16 14:06 KP 

0.500 12114/16 09:05 KP 12/14/16 14:06 KP 

0.500 12114/16 09:05 KP 12/14116 14:06 KP 

0.500 12/14/16 09:05 KP 12/14116 14:06 KP 

0.500 12114116 09:05 KP 12114/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12114/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

1.00 12/14/16 09:05 KP 12/14/16 14:06 KP 

0 500 12/14/16 09:05 KP 12114/16 14:06 KP 

0.500 12/14/16 09:05 KP 12114/16 14 06 KP 

0.500 12/14/16 09:05 KP 12/14/16 14:06 KP 

0.500 12/14/16 09:05 KP 12114116 14:06 KP 

0.500 12114/16 09:05 KP 11/14/16 14:06 KP 

0.500 12114116 09:05 KP 12/14/1614 06 KP 

PWSID#: 

Collection Type: Grab 

Method/Parameter 

Sample Time: 

Trst Result 

12/7/16 14:00 

Notes 

Lab Log# 6L08052-02 

PQL# Prep Info Analysis Info I 
Volatile Organic Compounds by EPA 

524.3 

Volatile Organic Compounds by EPA 

524.3 

Volatile Organic Compounds by EPA 

524.3 

505 S. Lowry Street 

l, 1, l ,2-Tetracbloroetl1ane BPQL 

l, I ,l-Trichloroetl1ane BPQL 

I, 1.2,2-Tetrachloroethane BPQL 

• Stillwater, OK 74074 

ug/1. 

ug/L 

ug/l. 

• 405-372-5300 

0.500 

0.500 

0.500 

• Fax: 405-372-5396 

12114/16 O'l:05 KP 

12/14/16 09:05 KP 

12/14116 09:05 KP 

12114/16 14:30 KP 

12/14116 14:30 KP 

12/14/16 14:30 KP 
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524.3 

Collection Type: Grab 

Method/Parameter Test 

Volatile Organic Compounds by EPA 1.1.2-Trichloroethane 
524.3 

Volatil  Organic Compounds by EPA I, 1-Dichloroethane 
5 4.3 

Volatile Organic Compounds by EPA 1.1-Dichloroethene 

524.3 

Location Code: PWSID#: 

Sample Time: 12/7/16 14:00 Lab Log# 6L08052-02 

Rrsult Notes PQL# Prep Info Analysis (nfo I 

BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

BPQL ug/L 0.500 12/14/16 09:05 KP 12/14116 14:30 KP 

BPQL ug/L 0.500 12114116 09:05 KP 12/14116 14:30 KP 

BPQLVolatJle.Organic Compounds by EPA l, 1-Dichloropropene 

524.3 

0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

Volatile Organic Compounds by EPA 1,2,3-Trichloroprupanc BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA I .2.4-Trichlorobenzene BPQL ug/L 0 500 12/14/16 09:05 KP 12114116 14:30 KP 

5?4.3 

Volatile Organic Compounds by EPA 1,2-Dichlorobenzene 

524.3 

Volatile Organic Compounds by EPA 1,2-Dichloroethane 
524.3 

Volatile Organic Contpounds by EPA 1,2-Dichloropropane 

524.3 

Volatile Organic Compounds by EPA 1,3,5-Trimetltylbenzene 

524.3 

Vo.latile Organic Compounds by EPA 1,3-Dichloropropane 

S24.3 

Volatile Organic Compounds by EPA 1,4-Dichlorobenzene 

524.3 

Volatile Organic Compounds by EPA 2-Chlorotoluene 

524.3 

Volatile Organic Compounds by EPA 4-Chlorotoluene 

524.3 

Volatile Organic Compounds by EPA Benzene 

524.3 

Volatile Organic Compounds by EPA Bromoben'!'ene 

524.3 

Volatile Organic Compounds by El'A Bromochlorometlmne 

524.3 

Volatile O,gauic Compounds by EPA Bromodichloromethanc 

524.3 

Volatile Organic Compounds by EPA Bromoform 

524.3 

Volatile Organic Compounds by EPA Bromomethane (Methyl bromide) 

524.3 

Volatile Organic Compounds by EPA Carbon tetrachloride 

524.3 

Volatile Organic Compounds by EPA Chlorobenzene 

524.3 

Volatile Organic Compounds by EPA Chloroform 

524.3 

Volatile Organic Compounds by EPA Chloromethane (Methyl chloride) 

524.3 

Volatile Organic Compounds by EPA cis-1,2-Dichloroethene 

524.3 

Volatile Organic Compounds by EPA cis-1,3-Dichloropropene 

524.3 

Volatile Organic Compounds by EPA Dibromochloromethane 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL Ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL. ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQL ug/L 

BPQ!. ug/L 

BPQL ug/L 

BPQL ug/L 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

1.00 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

12114/16 09:05 KP 12/14116 14:30 KP 

12/14/16 09:05 KP 12/14/16 14:30 KP 

12/14/16 09:05 KP 12/14/16 14:30 KP 

12/14/1609:05 KP 12/14116 14:30 KP 

12114/16 09:05 KP 12114116 14:30 KP 

12114/16 09:05 KP 12/14/16 14:30 KP 

12/14/16 09:05 KP 12/14/16 14:30 KP 

12/14116 09:05 KP 12114/16 14 30 KP 

12/14/16 09:05 KP 12114/16 14:30 KP 

12/14/16 09:05 KP 12/14/16 14:30 KP 

ll/14/16 09:05 KP 12114/16 14:10 KP 

12114/16 09:05 KP 12/1411614:30 KP 

12/14/16 09:05 KP 12114/16 14:30 KP 

12/14/16 09:05 KP 12/14116 14:30 KP 

12114/16 09:05 KP 12/14/16 14:30 KP 

12/14/16 09:05 KP 12/14/1614:30 KP 

12114/16 09:05 KP 12114116 14:30 KP 

12114/16 09:05 KP 12/14/16 14:30 KP 

12/14/1609:05 KP 12/14/16 14:30 KP ,' 

12/14116 09:05 KP 12/14/16 14:30 KP 

12/14116 09:05 KP 12/14/16 14:30 KP 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Location Code: PWSID#: 

Collection Tvpe: Grab Sample Time: 12/7/16 14:00 Lab Log# 6L08052-02 

I 

Method/Parameter Test Rnult !liotes PQL# Prep Info Analysis Info 

Volatile Organic Compounds by EPA Dibromomethane RPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

524 3 

Volatile Organic Compounds by EPA Dichlorodilluorometlrnne BPQL ug/L 0.500 12/14/16 09:05 KP 12114116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Ethyl benzene BPQL ug/L 0.500 12/14/1609:05 KP 12/14116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA lsopropylbenzcne BPQL ug/L 0.500 l 2/ l 4116 09:05 KP 12/14116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA m,p-Xylene BPQL ug/L l.00 12/14116 09:05 KP 12/14116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Methyl t-butyl ether (MtBE) BPQL ug/L 0.500 12114116 09:05 KP 12/14116 14:30 KP 

524.3 

Volatil  Organic Compounds by EPA Methylene Cltloride BPQL ug/L 0.500 12114/16 09:05 KP 12114116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA n-Propylbenzene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA o-Xylenc BPQL ug/L 0.500 12/14116 09:05 KP 12114116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA sec-Butylben7.ene BPQL ugll. 0.500 12/14116 09:05 KP 12/14116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Styrene BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

514_3 

Volatile Organic Compounds by EPA tert-Butylbenzene BPQL ug/L 0.500 12114/16 09:05 KP 12114/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA T etrach I oroethene BPQL ug/L 0.500 12/14116 09:05 KP 12114/16 14:30 KP 

514_3 

Volatile Organic Compounds by EPA Toluene BPQL ug/L Z-01 0.500 12114/16 09:05 KP 12/14/16 14:30 KP 

514.3 

Volatile Organic Compounds by EPA Total Xylenes BPQL ug/L 0.500 12/14116 09:05 KP 12/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA trans-1,3-Dichloropropene BPQL ug/L 0 500 12114/16 09:05 KP 12114/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA trans-1,2-Dichloroethcne BPQI ug/L 0.500 12114/16 09:05 KP 12/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Trichloroetltenc BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/1614:30 KP 

524.3 

Volatile Organic Compounds by EPA Tricl1lorolluoromethanc BPQL ug/L 0.500 12/14/16 09:05 KP 12114116 14:30 KP 

52,U 

Volatile Organic Compounds by EPA Vinyl chioride BPQL ug/L 0.500 12/14/16 09:05 KP 12/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Naphthalene BPQL ug/L. 1.00 12114/16 09:05 KP 12114/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA Hexachlorobutadienc BPQL ug,L 0.500 12114116 09:05 KP ll/14/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA n-Butylbenzene BPQL ug/L 0.500 12/14/16 09:05 KP 12114/16 14:30 KP 

524.3 

Volatile Organic Compounds by EPA p-lsopropyltolucne BPQL ug/L 0.500 12/14/16 09:05 KP 12114/16 14:30 KP 

52·!.3 

Volatile Organic Compounds by EPA 1,2,3-Trichlorobenzene BPQI. ug/L 0.500 12114/16 09:05 KP I 2/14116 14:30 KP 

524.3 

Volatik Organic Compounds by EPA 1,3-Dichlorobenzene BPQL ug/L 0 500 12114/16 09:05 KP 12114116 14:30 KP 

524.3 

Volatile Organic Compounds by EPA 2,2-Dichloropropane (Screen) BPQL ug/L 0.500 12114/16 09:05 KP 12/14/1614 30 KP 

524.3 

505 S. Lowry Street • Stillwater. OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Notes and Definitions 

Z-01 Toluene was detected in the trip blank (old, May24), but was BPQL. 

403 This sample was received outside of EPA recommended holding time. 

MCL Analyte concentration may exceed Maximum Contnminant Limit (MCL) fi)r EPA Primary or Secondary Drinking Water Regulations 

#1#1 Analyte concentration may exceed regulatory limit. 

Practical Quantitation Limit- the method reporting limit{MRL) adjusted for nny ctilutions or other changes made to the sample to deal will, 
PQL 

interferences/matrix effects 

BPQL Below Practical Quantitation Limit (if applicable). 

The "Prep Date" oftl1e QC analysis coincides with the characters of the appropriate QC Lab ID. (Example; S .2Afil.li - BLK -1009, Jan 2, Batch #15 - Blank) 

Lab Manager 

505 S. Lowry Street • Stillwater. OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Quality Control Data 


Blank Data 

QC Lab# Ttst Group Test Rtsult PQL flags 

S6LI 630-BLK I Alkalinity, Total (CaC03) SM2320B Alkalinity BPQL mg/L 10.0 

S6L0938-BLK I Chloride EPA 300.0 Chloride BPQL m!(/L 0.500 

S6Ll229-BLKI Conductivity SM2510 B Conductivity BPQL umho/cm 2.0 

S6L0938-BLK I Fluoride EPA 300.0 Fluoride BPQL mg/L 0.10 

S6L0938-BLK I Nitrate+Nitrite EPA 300.0 Nitrate ,. Nitrite as N BPQL mg/L 0.25 

S6L0936-BLK I Turbidity SM.2130 B Turbidity 13PQL NTU 0.10 

S6L0938-BLK I Sulfate EPA 300.0 Sulfate BPQL mg/L 0.500 

S6LI 331-BLK I Total Dissolved Solids SM2540 C Total Dissolved Solids BPQL mg/L 25.0 

S6L 1345-BLK I Hardness, Total (CaC03) SM2340 C Hardness BPQL mg/L 15.0 

S6L 1324-BLK I Mercury (Hg), Soluble EPA 245.1 Mercury BPQL ug/L 0.20 

S6LI 342-BLK I Antimony (Sb), Soluble - EPA 200.8 Antimony BPQL mg/L 0.005 

S6LI 342-BLK I Arsenic (As). Soluble - EPA 200.8 Arsenic BPQL mg/L 0.005 

S6L 1342-BLK I Barium (Ba), Soluble - EPA 200.8 Barium BPQL mg/L 0.005 

S6LI 342-BLK I Beryllium (Be), Soluble - EPA 200.8 Beryllium BPQL mg/L 0.001 

S6L 1342-BLKI Cadmium (Cd), Soluble EPA 200.8 Cadmium BPQL mg/L 0.001 

S6L 1342-Bl.K I Chromium (Cr), Soluble - EPA 200.8 Chromium BPQL mg/L 0.010 

S6L 1342-BLKI Copper (Cu), Soluble - EPA 200.8 Copper BPQL mg/L 0.010 

S6L 1344-BLK I Iron (Fe), Soluble - EPA 200.7 Iron BPQL mg/L 0.250 

S6LI 342-BLK I Lead (Pb), Soluble - EPA 200.8 Lead BPQL mg/L 0.005 

S6Ll344-BLKI Manganese (Mn), Soluble - EPA 200.7 Manganese BPQL mg/L 0.025 

S6L 1342-BLK I Nickel (Ni), Soluble - EPA 200.8 Nickel BPQL mg/L 0.010 

S6L 1342-BLK I Selenium (Se), Soluble - EPA 200.8 Selenium BPQL mg/L 0.005 

S6L 1344-BLK I Sodium (Na), Soluble - EPA 200. 7 Sodium BPQL mg/L 0.50 

S6L 1342-BLK I 11ialliwn (Tl), Soluble EPA 200.8 Thallium BPQL mg/L 0.001 

SliL 1342-BLK I Zinc (Zn), Soluble - EPA 200.8 Zinc BPQL mg/L 0.010 

505 S. Lowry Street • Stillwater. OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Quality Control Data 


Blank Data (cont'd) 

Q{' l..,ib # Tnt Group Ttsl R sult PQL Flags 

SoLl303-BLKI Volatile Organic Compounds by EPA 524.3 I, I, I ,2-Telrachloroethane BPQL ug,L 0.500 

SbL I 303-BLK I Volatile Organic Compounds by EPA 524.3 I ,1, I-Trichloroethane BPQL ug/L 0.500 

S6LI 303-BL KI Volatile Organic Compounds by EPA 524.3 I, I ,2,2-Tetrachloroethane BPQL ugiL 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 I, I ,2-Trichloroethane BPQL ug/L 0.500 

S6Ll303-BLKI Volatile Organic Compounds by EPA 524.3 1.1-Dichloroethane BPQL ug/I. 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 l, 1-Dichloroethene BPQL ug/L 0 500 

S6Ll303-BLK I Volatile Organic Compounds by EPA 524.3 I, 1-Dichloropropcne BPQL ug/L 0.500 

S6Ll303-BLK1 Volatile Organic Compounds by EPA 524.3 1,2,3-Trichloropropane BPQL ug/L 0.500 

S6L I 303-BLK l Volatile Organic Compounds by EPA 524. 3 1,2,4-Trichlorobenzene BPQL ug/L 0.500 

S6Ll303-BLK I Volatile Organic Compounds hy EPA 524.3 ! ,2-Dichlorobcnzcnc BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 1,2-Dichloroethane BPQL ug/L 0.500 

S6Ll303-BLKI Volatile Organic Compounds by EPA 524.3 I .2-Dichloropropane BPQL ug/L 0.500 

S6Ll 303-BLK l Volatile Or!,'llnic Compounds by EPA 524.3 1,3,5-Trimethylbenzene BPQL ug/L 0.500 

S6LI 303-BLK l Volatile Organic Compounds by EPA 5243 I ,3-Dichloropropane BPQL ug/L 0.500 

S6L I 303-BLK l Volatile Organic Compounds by EPA 524.3 1,4-Dichlorobenzene BPQL ug/L 0.500 

S6Ll 303-BLK I Volatile Organic Compounds by EPA 524.3 2-Chlorotoluene BPQL ug/L 0.500 

S6LI 303-BLK 1 Volatile Organic Compounds by EPA 524.3 4-Chlorotoluene BPQL ug/L 0.500 

S6Ll303-BLK1 Volatile Organic Compounds by EPA 524.3 Benzene BPQL ug/L 0.500 

S6l l303-BLK1 Volatile Organic Compounds by EPA 524.3 Bromobenzene BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.:i BromochloromeU1ane BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 Bromodichloromethane BPQL ug/L 0.500 

S6LI :103-BLK I Volatile Organic Compounds by EPA 524.3 Bromoform BPQL ug/L 0.500 

S6Ll303-BLK I Volatile Organic Compounds by EPA 524.3 Bromomethane (MeU1yl bromide) BPQL ug/L l 00 

S6L 130:1-BLK I Volatile Organic Compounds by EPA 524.3 Carbon tetrachloride BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 Chlorobenzene BPQL ug/L 0.500 

S6Ll303-BLK1 Volatile Organic Compounds by EPA 524.3 Chloroform BPQI. ug/L 0.500 

S6Ll303-BLK1 Vo!ati!c Organic Compounds by EPA 524.3 Chloromethane (MeUJyl chloride) 13PQL ug/L 0.500 

S6Ll 303-BLK I Volatile Organic Compounds by EPA 524.3 cis-1,2-Dichloroethene BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 cis-1,3-Dichloropropene BPQL ug/L 0.500 

S6LI 303-flLK I Volatile Organic Compounds by EPA 524.3 Dibromochloromethane BPQl ug/L 0.500 

S6L 1303-BLKI Volatile Organic Compounds by EPA 524.3 Dibromomethane BPQL ug/L 0.500 

S6Ll303-BLK l Volatile Orgaruc Compounds by EPA 524.3 Dichlorodilluoromethane BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524 3 Ethyl benzene BPQL ugll 0.500 

S6LI 303-BLK 1 Volatile Organic Compounds by EPA 524. 3 lsopropylbenzene BPQL ug/L 0.500 

S6Ll 303-BLK 1 Volatile Organic Compounds by EPA 524.3 m,p-Xylene BPQL ug/L LOO 

S6LI 303-BLK 1 Volatile Organic Compounds by EPA 524.3 Metl1yl t-butyl ether (MtBE) BPQL ug/L 0.500 

S6L 1303-BLKl Volatile Organic Compounds by EPA 524.3 Methylene Chloride BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 n-Propylbenzene BPQL ug/l. 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 a-Xylene BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 sec-Butylbenzene BPQL ug/L 0.500 

S6Ll303-BLK1 Volatile Organic Compounds by EPA 524.3 Styrene BPQL ug/L 0.500 

S6L I 303-BL K I Volatile Organic Compounds b} EPA 524.3 tert-Butylbenzene RPQL ug/L 0.500 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax:405-372-5396 
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QC Lab# T.. 1Group T.. 1 Result PQL Flags 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 Tetrachloroethene BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Orgnnic Compounds by EPA 524.3 Toluene BPQL ug/L 0.500 

S6L 1303-BLK 1 Volatile Organic Compounds by EPA 524.3 Total Xylenes BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 trans-I ,'.1-Dichloropropene BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524 3 trans-1,2-Dichloroetltene BPQL ug/l. 0.500 

S6LI 303-BLK I Volatile Orgamc Compounds by EPA 524.3 Trichloroethene BPQL ug/L 0.500 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 Trichloronuoromethane BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 Vinyl chloride BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 Naphtltalene BPQL ug/L 1.00 

S6LI 303-BLK I Volatile Organic Compounds by EPA 524.3 Hexachlomb11tarliene BPQL Ug/L 0.500 

S6L1303-BLK I Volatile Organic Compounds by EPA 52-U n-Butylbenzene BPQL ug/L 0.500 

S6Li303-BLKI Volatile Organic Compounds by EPA 524.3 p-lsopropyltoluene BPQL ug/L 0.500 

S6L1303-BLK I Volatile Organic Compounds by EPA 524.3 1,2,3-Tricblombenzene BPQL ug/L 0.500 

S6L 1303-Bl KI Volatile Organic Compounds by EPA 524.3 1,3-Dichlorobenzcne BPQL ug/L 0.500 

S6L 1303-BLK I Volatile Organic Compounds by EPA 524.3 2,2-Dichloropropanc (Screen) BPQL ug/L 0.500 

Duplicate Sample Data 

QC Lab# Tesl Group Test Name Dup Result Samp Result %RPD RPD Limil Flags 

S6Ll229-DUPI Conductivity SM25JO B Conductivity 969.0 972.0 0.3 20 


S6L0936-DUP1 Turbidity SM2130 B Turbidity 1.84 1.84 0 10 


S6L 1331-DlJPI Total Dissolved Solids SM2540 C Total Dissolved Solids 595
 592 
 0.5 10 
I I I I I I 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Quality Control Data 

Laboratory Control Sample Data 

I.CS Spike % Control 

Lab QC'# Test Group TtSt Name Result Ltvd lloits Rte. Limits 

S6L 1630-BS I Alkalinit y ,  Total ( CaC03) Alkalini ty 104.4 100.0 mg/L 104 80 · 120 

Slvl2320B 

S6L0938-BS I Chloride EPA300.0 Chloride 2.90 3.000 mg/L 97 90 - 110 

S6L0938-MRLI Chloride EPA 300.0 Cltloride 0.638 0.5000 mg/L 128 50- 150 

S6LI 229-BS 1 Conductivity SM2510 B Conductivity 1410 1413 umholcm 100 90 - 110 

S6L0938-BS I Flu oride EPA300.0 Flu oride J.90 2.000 mg/L 95 90 - 110 

S6L0938-MRL 1 Flu oride EPA300.0 Fluoride 0.08 0.1000 mg/L 84 50 - 150 

S6l.0938-BS I Nitrate+Niuite EPA 300.0 Nitrate+ Niuite as N 8.49 8.350 mg/L 102 91.2 - 108 

S6L0938-MRL1 Ni trute+Nitrite EPA 300.0 Nitrate+ Niuite as N 0.35 0.3506 mg/L 99 50- 150 

S6LI231-BS1 pH in Lab SM4500H+B p H  7.00 7.000 pH JOO 98.5 - JOI 5 

S6L0936-BS l Turb idity SM2l30 B T urb idity 15.0 15.20 NTU 99 90 - LIO 

S6L0938-BS 1 Sulfate EPA300.0 S ulfate 14.l 15.00 mg/L 94 90- 110 

S6L0938-MRL l Sulfate EPA 300.0 S ulfate 0.705 0.5000 mg/L 141 50 - 150 

SoLIJJ l-BS l Total Dissolved Solid s SM2540 C Total Dissolve d Solids 980 1000 mg/L 98 80 - 120 

S6LI 345-BS l Hardne ss, Total (CaC03) SM2340 Hardne ss 106 100.0 mg/L 106 80 - 120 

C 

S6L 1324-BS I Mercury (Hg), Soluble EPA 245.1 Mer cury 1.8 1.667 ug/L 110 85 • 115 

S6LI324-MRL I Mercury (Hg), Soluble F.PA 245. l Mercury 0.04 0 05000 ug/L 88 50 - 150 

S6L 1342-BS I Antimony (Sb), Soluble - EPA Antimony 0.095 0.1000 mg/L 95 85 - 115 

200.8 

S6LI 342-MRL 1 Antimony (Sb), Soluble - EPA Antimony 0.004 0.005000 mg/L 85 50 - 150 

200.8 

S6L l342-BS I Arsenic (As), Soluble - EPA 200.8 Arsenic 0.097 0.1000 mg/L 97 85 - I 15 

S6L I 342-MRL I Arse nic (As), Soluble - EPA 200.8 Arsenic 0.003 0.005000 mg/L 57 50- 150 

S6LI 342-BS I Bar ium (Ba), Soluble - EPA 200.8 Barium 0.096 0.1000 mg/l. 96 85 - 11.5 

S6Ll342-MRLI Barium (Ba), Soluble - EPA 200.8 Barium 0.004 0.005000 mg/L 77 50 - 150 

S6l. I 342-BS I Beryllium (Be), Soluble - EPA Berylli um 0.095 0.1000 mg/L 95 85 - 115 

200.8 

S6LI 342-MRLI Beryllium (Be). Soluble - EPA Berylli um 0.003 0.005000 mg/L 69 0 - 200 

200.8 

S6LI 342-BS l Cadmium (Cd), Soluble EPA 200.8 Ca dmium 0.095 0.1000 mg/l. 95 85 - I 15 

S6Ll342-MRL1 Cadm i um (Cd), Soluble EPA 200.8 Ca dmium 0.004 0.005000 mg/L 74 0 - 200 

S6.L 1342-BS I Chromium (C'r), Soluble - EPA Chromium 0.095 0 IOOO mg/L 95 85 - 115 

200.8 

S6Ll342-MRLI Chromi um (Cr), Soluble - EPA Chromium 0.003 0.005000 mg/l 61 50 • 150 

2uo.8 

S6L 1342-BS I Copper (Cu), Soluble - EPA 200.8 Copp er 0.093 0.1000 mg/L 93 85 - I 15 

S6Ll342-MRLI Copp er (Cu), Soluble - EPA 200.8 Copper 0.003 0.00.5000 mg/L 54 50- 150 

S6L 1344-BS l Iron (F e), Soluble - EPA 200. 7 Iron 1.85 2 000 mg/l 93 85 - 115 

S6Ll342-BS I L ead (Pb). Soluble - EPA 200.8 Le a  d 0.095 0.1000 mg/L 95 85 • 115 

S6L 1342-MRL I Le a d  (Pb), Soluble - EPA 200.8 L ead 0.003 0.005000 mg/L 70 50 - 150 

S6L.1344-BSI Manganese (Mn), Soluble - EPA Ma ngan e  se 2.10 2.000 mg/l. 105 85- I 15 

200.7 

S6LI 342-BS 1 Nickel (Ni), Soluble - EPA 200.8 Nickel 0.093 0.1000 mg/L 93 85 - 115 

S6L 1342-MRL I Nickel (Ni), Soluble - LPA 200.8 Nickel <0.010 0.005000 mg/L 69 0 - 200 

S6L 1342-BS l Selenium (Se), Soluble - EPA Selenium 0.095 0.1000 mg/L 95 85 - 115 

200.8 

S6L 1342-MRL I Selenium (Se). Soluble - EPA Selenium 0.005 0.005000 mg/L 91 50- 150 

200.8 

S6L I 344-BS I Sodium (Na ), Soluble - EPA 200. 7 So dium l.92 2.000 mg/I 9b 85 - I 15 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

Lab Q(:# Test Group Test Name 

LCS 

Result 

Spike 

Lenl llnits 

% 

Rec:. 

Control 

Limits nags 

S6L 1342-BS I Thalliwn (11), Soluble EPA 200.8 Thallium 0.094 0.1000 mg/L 94 85 - 115 

S6L 1342-MRL I Tirnllium (11). Soluble EPA 200.8 l11allium 0.004 0.005000 mg/L 89 0-200 

S6L 1342-BS I Zinc (Zn), Solublr - EPA 200.8 Zinc 0.088 0.1000 mg/L 88 85 - 115 

S6L 1342-MRL 1 Zmc {Zn), Soluble - EPA 200 8 Zinc 0.004 0.005000 mg/L 84 0- 200 

505 S. Lowry Street • Stillwater. OK 74074 • 405-372-5300 • Fax: 405-372-5396 
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

LCS Spikr % Control 

Lab QC# TtstGroup Test Name Result Level Units Rtt. 

S6LI 303-BS l Volatile Organic Compounds by 1.1.1.2-Tetrnchloroethane 25.8 25.00 ug/L 103 

EPA 524.3 

S6Ll303-CCVI Volatile Organic Compounds by 1.1,l ,2-Tetrachloroelhane 0.480 0.5000 ug/L 96 

EPA524.3 

S6LI 303-BS I Volatile Organic Compounds by l, I, I-Trichloroethane 25.9 25.00 ug/L 104 

EPA 524.3 

S6L 1303-C'C'V I Volatile Organic Compounds by I. I, I-Trichloroethane 0.560 0.5000 ug/L 112 

EPA 524.3 

S6L 1303-BS I Volatile Organic Compounds by l, 1,2,2-Tetrachloroethane 24.4 25.00 ug/L 97 

EPA 524.3 

S6L 1303-CCV I Volatile Organic Compounds by I, 1.2,2-Tetrachloroetl,ane 0 540 0.5000 ug/L 108 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by I. l.2-TrichloroeU1ane 26.0 25.00 ug1L IU4 

EPA 524.3 

S6L 1303-CCV I Volatile Organic Compounds by l, 1,2-Trichloroethane 0.480 0.5000 ug/L 96 

EPA 524.3 

S6Ll:l03-BSI Volatile Organic Compounds by I, l-Dichloroetl1ane 26.0 25.00 ug/L 104 

EPA 524.3 

S6Ll303-CCV I Volalilc Organic Compounds by I, 1-Dichloroethanc 0.510 0.5000 ug/L 102 

EPA 524.3 

S61 1303-BS I Volatile Organic Compounds by I, 1-Dichloroetbene 23.0 25.00 ug/L 92 

EPA 524.3 

S6Ll303-CCV I Volatile Organic Compounds by I, 1-Dichloroethene 0.500 0.5000 ug/L 100 

EPA 514.3 -
S6L 1303-BS I Volatile Organic Compounds by I, 1-Dichloropropene 25.7 25.00 ug/L 103 

EPA 524.3 

S6L 1303-C'CV I Volatile Organic Compounds by I, 1-Dichloropropene 0.520 0.5000 ug/L 104 

EPA 524.3 

Limits 

70 • 130 

50 • 150 

70 • 130 

50- 150

70- 130

50 - 150 

70- 130 

50 • 150 

70 - 130 

50- 150

70- DO 

50 - 150 

70 - 130 

50- 150 

Flags 

S6Ll 303-BS I Volatile Organic Compounds by 1,2,3-Trichloropropane 24.6 25.00 ug/L 98 

EPA 524.3 

S6L 1303-CCV I Volatile Organic Compounds by 1,2,3-Trichloropropane 0.550 0.5000 ug/L 110 

EPA 524.3 

S6Ll303-BS I Volatile Organic Compounds by 1,2,4-Trichlorobenzene 23.3 25.00 ug/L 93 

EPA 524.3 

S6LI ,03-C'CV I Volatile Organic Compounds by 1,2,4-Trichlorobenzene 0.530 0.5000 ug/L !06 

EPA 524.3 

S6Ll303-BS I Volatile Organic Compounds l>y 1,2-Dichlorobenzene 25.0 25 00 ug/L 100 

EPA 524.3 

S6Ll303-CCV I Volatile Organic rnmpound, by 1,2-Dichlorobcnzcac 0.500 0.5000 ug/L 100 

EPA 524.3 

S6Ll30l-BS I Volatile Organic Compounds by 1,2-Dichloroethane 25.9 25.00 ug/L 104 

EPA524.3 

S6LI 303-CC'V I Volatile Organic Compounds by I ,2-Dichloroc01ane 0.530 0.5000 ug/L 106 

EPA 524.J 

S6Ll303-BS I Volatile Organic Compounds by 1,2-Dichloropropane 26.3 25 00 ug/L 105 

EPA 524.3 

S6LI 303-CCV I Volat,le Organic Compounds by 1,2-Dichloropropaue 0.480 0.5000 ug/L 96 

EPA 524.3 

S6LP03-BS1 Volatile Organic Compounds by 1,3,5-Trimetl1ylbenzene 24 5 25.00 ug/L 98 

EPA 524.3 

S6L 1303-CrV I Volatile Organic Compounds by 1,3,5-Trimethylbenzene 0.520 0.5000 ug/L 104 

EPA 524.3 

S6Ll303-BSI Volatile Organic C'ompowids by 1,3-Dichloropropane 25.9 25.00 ug/l 104 

EPA524.3 

S6L 1303-C'CVI Volatile Organic Compounds by 1.3-Dichloropropane 0.500 0.5000 ug/L 100 

EPA524.3 

S6l 1303-BS I Volatile Organic Compounds by 1.4-Dichlorobenzene 24.9 25.00 ug/L 100 

EPA 524.3 

S6LI 303-l'l'V I Volatile Orgamc Compounds by 1.4-Dichlorobenzene 0.530 0.5000 ug/L 106 

EPA524 3 

S6ll 303-BS I Volatile Orj!anic Compounds by 2-CWorotoluene 24.6 25.00 ug/L 99 

EPA524.3 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5
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70- 130 

50- 150 

70 - 130 

50- 150 

70- 130 

50 • 150 

70- 130 

50 • 150 

70-130 

50-150 

70-130

50-150 

70 - 130 

50 • 150 

70 - 130 

50 • 150 

70- 130
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

LCS Spike % Control 

Lab QC# Test Group Test Name Result Level Units Rec. Limits 

S6L 1303-CCV I Volatile Organic Compounds by 2-Chlorotoluene 0.530 0.5000 ug/L 106 50 - 150 

EPA5�4 3 

S6L 1303-BS I Volatile Organic Compounds by 4-Chlorotoluene 24.4 25.00 ug/L 98 70 - 130 

EPA524.3 

S6L 1303-C'CV I Volatile Organic Compounds by 4-Chlorotoluene 0.530 0.5000 ug/L 106 50- 150 

EPA 524.3 

S6L! 303-BS I Volatile Organic Compounds by Benzene 26.0 25.00 ug/L 104 70 - 130 

EPA 524.3 

S6LI 303-C'CV I Volatile Organic Compounds by Benzene 0.510 0.5000 ug/L 102 50- 150 

EPA 524.3 

S6Ll303-BS I Volatile Organic Compounds by Bromobenzene 24.8 25.00 ug/L 99 70 - 130 

EPA 524.3 

Flags 

S6L 1303-CCV I Volatile Organic Compounds by Bromobenzene 0.490 0.5000 11n:/l. 98 50 - 150 

EPA524.3 

S6L l303-BS I Volatile Organic Compounds by Bromochlorometbane 26.6 25.00 ug/L 107 70 - 130 

EPA524.3 

S6L l303-CCVI Volatile Organic Compounds by Bromochloromethanc 0.490 0.5000 ug/L 98 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Bromodichloromethanc 25.6 25.00 ug/L 102 70 - 130 

EPA 524.3 

S6L l303-CCVI Volatile Organic Compounds by Bromodichloromethane 0.410 0.5000 ug/L 82 50- 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Bromofonn 25.6 25.00 ug/L 102 70 - 130 

EPA 524.3 

S6L 1303-CCVI Volatile Organic Compounds by Bromofonn 0.470 0.5000 ug/L 94 so - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Bromomethane (Methyl 22.9 25.00 ug/L 91 70 - 130 

EPA 524.3 bromide) 

S6L 1303-CCV I Volatile Organic Compounds by Bromomethane (Metl1yl 0.500 0.5000 ug/L 100 50 - 150 

EPA 524.3 bromide) 

S6LI 303-BS I Volatile Organic Compounds by Carbon tetrachloride 26.2 25.00 ug/L 105 70- 130 

EPA 524.3 

S6L l303-CCVI Volatile Organic Compounds by Carbon tetrachloride 0.510 0.5000 ug/L 102 50 -150 

EPA 524.3 

S6L 1303- BS I Volatile Organic Compounds by Chlorobenzene 16.1 25.00 ug/L 104 70 - 130 

EPA 524.3 

S6Ll303-CCVI Volatile Organic Compounds by Chlorobenzene 0.530 0.5000 ug/L i06 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Chlorofonn 26.0 25.00 ug'L !04 70 130 

EPA 524.3 

S6L 1303-CCVI Volatile Organic Compounds by Chlorofonn 0.490 0.5000 ug/L 98 50 - 150 

EPA 524 3 

S6LI 303-BS I Volatile Organic Compounds by Chloromethane (Methyl 25.2 25.00 ug/L IOI 70 - 130 

EPA 524.3 chloride) 

S6I 1303-CCVI Volatile Organic Compounds by ChloromeU1ane (Mctl1yl 0.490 0.5000 ug/L 98 50 -150 

EPA 524.3 chloride) 

S6LI 303-BS l Volatile Organic Compounds by cis-1,1-Dichloroethene 26.0 25.00 ug/L 104 70- 130 

F.PA 524.3 

S6L 1303-CCV I Volatile Organic Compounds by cis-1,1-Dichloroetl,enc 0.500 0.5000 ug/L 100 50 - 150 

EPA 514.3 

S6LI 303-BS I Volatile Organic Compounds by cis-1,3-Dichloropropene 14.8 25.00 ug/L 99 70 - 130 

EPA 524.3 

S6L l303-CCVI Volatile Organic Compounds by cis-1,3-Dichloropropene 0.510 0.5000 ug/L 102 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Dibromochloromethane 25.4 25.00 ug/L 101 70-

EPA 524.3 

S6LI 303-CC'V I Volatile Organic Compounds by Dibromochlorometlrnne 0.490 0.5000 ug/L 98 50 -

EPA 524.1 

S6L 1303-AS I Volatile Organic Compounds by Dibromometl1anc 16.4 15.00 ug/L 106 70 -

EPA 514.3 

S6L 1303-CCV I Volatile Organic Compounds by Dibromomethane 0.510 0.5000 ug/L 102 50 -

EPA 524.3 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

LCS Spike % Control 

LabQ<:# 

S6LI 303-BS 1 

S6L 1303-CCV l 

S6LI 303-BS I 

S6L 1303-CCV l 

S6LI 303-BS l 

S6Ll303-CCVI 

Test Group 

Volatile Or1,'ilnic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Orgnnic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Orgnnic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA524.3 

Test Name 

Dichlorodilluoromethane 

Dic hlorodifluoromethane 

Ethylbenzene 

E thyl benzene 

ls opropylbenzene 

lsopropylbenzenc 

Result 

26.4 

0.450 

25.0 

0.510 

25.5 

0.470 

Level 

25.00 

0.5000 

25.00 

0.5000 

25.00 

0.5000 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Rtt. 

106 

90 

100 

102 

102 

94 

Limits 

70- 130 

50- 150 

70- 130 

50- 150 

70- 130 

50- 150 

Flags 

S6LI 303-BS l 

S6L 1303-CCV l 

S6LI 303-BS I 

S6L 1303-CCV 1 

S6LI 303-BS 1 

S6Ll303-CCVI 

S6LI 303-BS l 

S6L 1303-CCV l 

S61 1303-BS I 

S6Ll 303-CCV I 

S6l. I 303-BS 1 

S6L.1301-CCVI 

S6Ll 303-BS I 

S6L 1.103-CCV I 

S6L 1103-BS l 

S6L 1303-CCV l 

S6Li303-BS1 

S6L1303-CCV1 

S6L 1303-BS I 

S6l.l 303-CCV l 

S6l. I 303-BS I 

Volatile Organic Compounds by 

EPA524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Orgnnic Compounds by 

EPA 524.3 

Volatile Organic Compounds by ., 
EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.1 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA524.3 

m.p-Xylene 

m,p-Xylene 

Methyl I-butyl ether 

(MtBEJ 

Methyl I -butyl ether 

(MtBE) 

Methylene Chloride 

Methylene Cldoride 

n-Propylbenzene 

n-Propylbenzene 

o-Xylene 

o-Xylene 

sec-Butylbcnzcne 

s ec-Butylbenzene 

S tyrene 

S tyrene 

tert-Butylbenzene 

tert-Butylbenzene 

Tetrachloroethene 

Tetrachloroetl1ene 

Toluene 

Toluene 

trans-1,3-Dichloropropenc 

51.1 

1.01 

24.9 

0.520 

25.8 

0.430 

24.3 

0.510 

25.6 

0.500 

24.4 

0.510 

26.0 

0.520 

24.8 

0.520 

25.8 

0 510 

25.2 

0.520 

24.6 

49.99 

0.9998 

25.00 

0.5000 

25.00 

0.5000 

25 00 

0.5000 

25.00 

0.5000 

25.00 

0.5000 

25.00 

0.5000 

25.00 

0.5000 

25.00 

0.5000 

25 00 

0.5000 

25.00 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

UJ!/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

102 

IOI 

100 

104 

103 

86 

97 

102 

103 

100 

97 

102 

104 

104 

99 

104 

103 

102 

101 

104 

98 

70- 130 

50- 150 

70- 130 

50- 150 

70- 130 

50- 150 

70- 130 

50- 150 

70- 130

50 - 150 

70- 130 

50 - 150 

70 - 130 

50- 15()

70 - 130 

50 - 150 

70 · 130 

50- 150 

70- 130

so - 150 

70 · 130 

S6L l'.103-CCV I 

S6LI 303-BS I 

SGLl,03-CCVl 

S6I 1303-BS I 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA 524.3 

Volatile Organic Compounds by 

EPA5?4.3 

505 S. Lowry Street •

trans-1.3-Dicbloropropene 

trans-1,2-Dichloroet hcne 

trans-1.2-Dtchloroethene 

Trichloroetl1ene 

Stillwater, OK 74074

0.520 

25.7 

0.520 

25.9 

• 405-

0.5000 

25.00 

0.5000 

25.00 

372-5300

ug/L 

ug/L 

ug/L 

ug/L 

• Fax: 405-372-5396

104 

103 

104 

104 

so - 150 

70 - 130 

50-150 

70 - 130 
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

LCS Spike % Control 

Lab QC# Test Group Test:,,jame Result Level Units Rrc. Limits Flags 

S6L 1303-CCV 1 Volatile Organic Compounds by Trichloroethenc 0.490 0.5000 ug/1.. 98 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Trichlorofluoromethane 25.8 25.00 ugJL 103 70- 130 

EPA 524.3 

S6L 1303-C'CVI Volatile Organic Compounds by Trichlorofluoromethru1e 0.510 0.5000 ug/L 102 50- 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Vinyl chloride 25.l 25.00 ug/1.. IOI 70 - 130 

EPA 524.3 

S6L 1303-C'CV I Volatile Organic Compounds by Vinyl chloride 0.540 0.5000 ug/L 108 50 - 150 

EPA 524.3 

S6LI 301-BS I Volatile Organic Compounds by Naphthalene 22.1 25.00 ug/L 88 70- 130 

EPA524.3 

S6L 1303-CCV I Volatile Organic Compounds by Naphthalene 0.520 0.5000 ug/1.. 104 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic Compounds by Hexachlorobutadiene 24.6 25.00 ug/1.. 98 70 - !JO 

EPA 524.3 

S6LI 303-CCV I Volatile Organic Compounds by Hexachlorobutadiene 0.530 0.5000 ug/1.. 106 50 - 150 

EPA 524.3 

S6LJ 303-BS I Volatile Organic C'ompounds by n-Butylbenzene 24.4 25.00 ug/1.. 97 70 - 130 

EPA 524.1 

S6LI 303-CCV I Volatile Organic Compollnds by n-Butylbcnzcnc 0 540 0.5000 ug/1.. 108 50 - 150 

EPA 524.3 

S6LJ 303-BS I Volatile Organic Compounds by p-1 sopropy ltol ucnc 24.6 25.00 ug/L 98 70 - 130 

EPA 524.3 

S6LI 303-CCV I Volatile Organic Compounds by p-lsopropyltol uene 0.530 0.5000 ug/1.. 106 50 - 150 

EPA 524.3 

S6LI 303-BS I Volatile Organic C'ompounds by 1,2,3-Trichlorobenzcne 22.9 25.00 ug/1.. 92 70 - 130 

EPA524.3 

S6L 1303-CCV I Volatile Organic Compounds by 1,2,3-Trichlorobenzene 0.510 0.5000 ug/L 102 50- 150 

EPA 524.3 

S6LJ 303-BS I Volatile Organic Compounds by 1,3-Dichlorobenzene 25.0 25.00 ug/L 100 70 - !JO 

EPA 524.3 

S6L 1303-C'CV I Volatile Organic C'ompounds by 1,3-Dichlorobenzene 0.570 0.5000 ug/1.. 114 50 - 150 

EPA 524.3 

S6L 1303-CCV I Volatile Orgamc Compounds by 2,2-Dichloropropane 0.520 0.5000 ug/L 104 50 - 150 

EPA 524.3 (Screen) 

Quality Control Data 

Surrogate Recovery Dab! 

QC Lab# T,st Group Ttsl Namt % Rtconry Rtconry Limits Flags 

6L08052-0I Volatile Organic Compounds by EPA 524.3 I ,2-Dichlorobenzene-d4 110 70 - 130 

6L08051-0I Volatile Organic Compounds by EPA 524.3 4-Bromofluorobenzene 90 70 - 110 

6L08052-01 Volatile Organic Compounds by EPA 524.3 Metl1yl t-butyl ether-d3 104 70 - 130 

6L08052-02 Volatile Organic Compounds by EPA 524.3 I ,2-Dichlorobenzene-d4 108 70 - 130 

6L08052-02 Volatile Organic Compounds by EPA 524.3 4-Bromofluorobenzenc 91 70 - 130 

61..08052-02 Volatile Organic Compounds by EPA 524.3 Metl1yl t-butyl ether-d3 101 70 - 130 

S6LI 3 03-BLK I Volatile Organic Compounds by EPA 524.3 1,2-Dichlorobenzene-d4 104 70 - 130 

S6LJ 303-BLK I Volatile Organic Compounds by EPA 524.3 4-Bromofluorobcnzcne 92 70 - 130 

S6L 1303--BLK I Volatile Organic Compounds by EPA 524.3 Metl,yl t-butyl ether-d3 104 70 - 130 

S6L 1303-BS I Volatile Organic Compounds by EPA 524.3 l,2-Dichlorobenzene-d4 100 70 - 130 

S6L 1303-BS 1 Volatile Organic Compounds by EPA 524.3 4-Bromotluorobenzene 104 70 - 130 

S61. I 303-BS I Volatile Organic Compounds by EPA 524.3 Methyl I-butyl ether-d3 98 70 - 130 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396
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Tim Bertucci 

From: 

Sent: 

To: 
Subject: 

In a new test well 

Chlorides 
n/n 
specific conductance 
dissolved sotlds 
total hardnes� 
fluoride 
ph 
sulfates 
total alkalinlty 
turbidity 

METALS 
Arsenic 
Cadmium 
Nickel 
Antimony 
Mercury 
Berylllurn 
Zinc 
Chromium 
Iron 
Mangan est> 
Selernurn 
s odium 
Thallium 

d lea 

Copper 
Barium 
Uranium 

Rad,ochem,stry \ " 
Gross alpha/beta 
Rad,um 227 

rl,um 228 

�/, II ', 

Mayes. rarnmy < l anuny May1".''!idt>•.1 ok 9c,v 
Thursday, March 06, 201'1 I�-' J\M 
Ttm Bertucci 
RE test Kit 



Field Boring Log 

Layne Christensen Company 

Project: Mtn Park,OK Boring No. TH2 
Location: Date: 12/5/16 
Job Number: 43763 Crew: List/Scarborough 

Drilling Method: HSA CFA Rotary Wash_ Rock Coring__ Drilling Fluid X 

DEPTH, ft. Description Sample SPTBlows 

From To Type Depth Recovery N/6" 

0 2 Sandy top soil 

2 5 Gray clay 

5 9 Silty sand, gray 

9 16 Gray silt 

16 17.5 Brown sand 

17.5 24 Gray clay 

24 35 Sand and small gravel, well rounded 

35 36.5 Granite, very hard 

36.5' TD 

--------------�----------------------------------� 

Water Level Observations 

During Drilling ft. 

At Completion _ft. 

After 

After 

After 

hrs. 

hrs. 

hrs. 

ft. 

ft. 

ft. 

Piezometer Installed NO _YES-Depth_ ft. 

NOTES: 

Borehole was reamed out and a 6" pvc screened test well was installed. Slotted pvc screen from 24' to 34'. Filter 
Packed. Well was test pumped at appox 70gpm for 4 hrs. Had 11' draw down. 

�-------------�----------------------------------� 



Layne Christensen 

Customer Mountain Park

Well No. TW#6
-------------

Date 1/11/2017

Sheet 24 HR. Test Tested By Todd List

Pg. 1 SWL 11 Pump Settling 

Elapsed 

Time 

Flow Rate Pumping 
Level 

Drawdown Specific 
Caoacitv 

Discharge 

Pressure(PSI) 

Comments 

Sand 

1 100 20.70 9.70 10.31 

2 100 21.20 10.20 9.80 

3 100 21.30 10.30 9.71 

4 100 21.35 10.35 9.66 

5 100 21.40 10.40 9.62 

7 100 21.50 10.50 9.52 

9 100 21.55 10.55 9.48 

11 100 21.60 10.60 9.43 

15 100 21.80 10.80 9.26 

20 100 21.80 10.80 9.26 

25 100 21.90 10.90 9.17 

30 100 22.00 11.00 9.09 

35 100 22.10 11.10 9.01 

40 100 22.20 11.20 8.93 

45 100 22.30 11.30 8.85 

50 100 22.30 11.30 8.85 

60 100 22.30 11.30 8.85 

70 100 22.50 11.50 8.70 

80 100 22.55 11.55 8.66 

90 100 22.55 11.55 8.66 

100 100 22.65 11.65 8.58 

120 100 22.80 11.80 8.47 

150 100 23.00 12.00 8.33 

180 100 23.00 12.00 8.33 

210 100 23.20 12.20 8.20 

240 100 23.30 12.30 8.13 

270 100 23.30 12.30 8.13 

300 100 23.40 12.40 8.06 

360 100 23.70 12.70 7.87 

420 100 23.70 12.70 7.87 

480 100 23.80 12.80 7.81 



nLayne Christesen 

Customer Mountain Park 

Well No. TW#6 
--------------

Date 1/11/2017 

Sheet Recovery Test Tested By Todd List 
--------------

- SWL 11 Pump Setting 

Elapsed 
Time 

Flow Rate Water 
Level 

Drawdown I. Specific Discharge Comments 
I Capadty I I . Pressure (PSI) 

1 OFF 13.80 
2 OFF 13.50 

3 OFF 13.30 
' 

4 OFF 13.00 
5 OFF 13.00 
7 OFF 12.90 
9 OFF 12.80 I 

11 OFF 12.75 
15 OFF 12.70 
20 OFF 12.50 ~ 

25 OFF 12.40 
30 OFF 12.00 
35 OFF 12.00 
40 OFF 12.00 
45 OFF 12.00 
50 OFF 11.90 

60 (1 HR) OFF 11.60 :' 
70 OFF 11.50 
80 OFF 11.50 
90 

100 
OFF 
OFF 

11.45 
11.40 

120 (2HR) OFF 11.35 I 

140 OFF 
160 OFF I 

180 (3HR) OFF 
200 OFF 
220 
240 
260 
280 
300 

' 



505 S. Lowry Street 

January 24, 2017 

Client: Layne Christensen 

4691 NE Hwy 33 

Guthrie, OK 73044 

Requested By: 

National 

Envi_ronmcntal 

Laboratory 

.-\ccreditation 

Program 

Kansas CERT# E-10219 

Sample Project Name: Mt Park Water Conservation 

Date Samples Received: January 12, 2017 Time: 16:20 sample temp upon arrival at lab= 3°C - On Ice 

Matrix: Drinking Water 

Lab Log Numbers: 7A12107-01 

Work Order: 7Al 2107 

Report# 7A 12107-0124170925 

EPA Lab ID#'s: Stillwater0K00092 Tulsa OK00983 OKC OK00129 ICR OK 001 

Oklahoma Certification: Stillwater Waste Water, DEQ 8316/ Drinking Water, DEQ D9602 

Tulsa Waste Water, DEQ 9905 / Drinking Water, DEQ D9901 

Oklahoma City Waste Water DEQ 7202 / Drinking Water, DEQ D9937 

Kansas Certification: StillwaterNELAP CERT# E-10219 

New Jersey Certification: Oklahoma City Drinking Water NELAP CERT# OK005 

Texas Certification: Stillwater Drinking Water NELAP CERT# Tl 05704533-14-1 

Method Reference: 40 CFR 136, 141, and 261 Methods for Chemical Analysis of Water and Wastes 

EPA-600/4-79-020, March 1983. Test Methods for Evaluating Solid Wastes, 

SW-846, Final Update III. Standard Methods 1998 (20th Edition), Standard 

Methods 2005 (21st Edition) and Standard Methods 2011 (22nd Edition) for the 

Examination ofWater and Wastewater. 

Analvsis Reference: If qualifiers present in "Prep Info" or "Analysis Info", then analysis performed as 

follows:@= Tulsa Lab and•= OKC Lab. lfno qualifiers present, then analysis 

performed at Stillwater Lab. 

Accurate Environmental Laboratories certify that the test results performed at the 

Stillwater lab meet all requirements ofNELAP. Any exceptions to this can be 

found in the report footer or Quality Control Section of the report. 

This report is to only be replicated in its entirety. 

Accurate Enviommental sampling protocol was followed for any sampling 

perfonned by Accurate Field Services. 

• Stillwater, OK 74074 • 405-372-5.300 • Fax: 405-372-5396
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Sample: Test Well #6 Location Code: PWSID#: 

Collection Tvpe: Grab Sample Time: 1/11/17 18:00 Lab Log# 7Al2107-0I 

'.\'lethod/Paramdtr Ttst Result Note PQL# Prep Info Analysh Info I 
Alkalinity, Total (CaC03) SM2320B Alkalinity 340.8 mg/L 10.0 01/13/17 09:SOALM 01/13/17 15:00 ALM 

Chlorid� EPA300.0 Chloride 246 rng/L 25.0 01/13/17 08:01 ALM 01/13/17 18:03 ALM 

Conductivity SM2510B Conductivity 1890 urnho/crn 2.0 01117/17 16:22AM 01/17/17 16:22 AM 

Fluoride EPA 300.0 . Fluoride 0.51 mg/L 0.10 01/13/17 08:01 ALM 01/13/17 17:40 ALM 

Nitrate+!'litrite EPA 300.0 Nitrate + Nitrite as N 0.40 mg/L 0.25 01/13/17 08:01 ALM 01113/17 17:40 ALM 

pH in Lab SM4500H+B pH 7.48 pH #03 o.o i 01/13/17 16: !SALM 01113/1116:30 ALM 

Turbidity SM2130 B Turbidity 0.25 NTU Ii.JO 01/13/17 09:30 CWK • 01/13/17 11:09 CWK 

Sulfate EPA 300.0 Sulfate 529 rng/L MCL 25.0 01113/17 08:01 ALM 01/13/17 18:03 ALM 

Total Dissolved Solids SM2540 C Total Dissolved Solids 1500 rng/L MCL 25.0 01/17/17 09:05 CWK 01/23/17 17:16 CWK 

Hardness, Total (CaC03J SM2340 C Hardness 850 rng/L ### 75.0 01/18/17 10:35 BM 01/18/17 11:30 BM 

Mercury (Hg), Soluble EPA 245. I Mercury BPQL ug/L 0.20 01/16117 08:45 ZR 01/16/17 14:21 ZR 

Antimony (Sb), Soluble - EPA 200,8 Antimony BPQL rng/L 0.005 01/16/17 09:40 LF 0 I /16/17 12:25 LF 

Arsenic (As), Soluble - EPA 200.8 Arsenic BPQL mg/L 0.005 01/16/17 09:40 LF 01/16117 12:25 LF 

Barium [Ba), Soluble· EPA 200.8 Barium 0.037 mg/L 0.005 01/16/17 09:40 LF 01/16/17 12:25 LF 

Beryllium (Be), Soluble -. EPA 200.8 Beryllium BPQL mg/L 0.001 01/16/17 09:40 LF 01/16117 12:25 LF 

Cadmium (Cd), Soluble EPA 200.8 Cadmium BPQL mg/L 0.001 01/16/17 09:40 LF 01/16/17 12:25 LF 

Chromium (Cr), Soluble- EPA 200.8 Chromium . BPQL rng/L 0.010 01/16/17 09:40 LF 01/16/17 12:25 LF . Copper (Cu), Soluble - EPA 200.8 Copper BPQL rng/L 0.010 01/16/17 09:40 LF Ol/16/17 12:25 LF 

Iron (Fe), Soluble- £PA 200.7 Iron BPQL mg/L 0.250 01/16/17 10:13 LF 01/16/17 13:20 ZR 

Lead (Ph), Soluble- EPA 200.8 Lead BPQL mg/L 0.005 01/16/17 09:40 LF 01/16/17 12:25 LF 

Manganese (Mn), Soluble - EPA 200.7 Manganese BPQL mg/L 0.025 01/16/17 10:13 LF 01/16/17 13:20 ZR 

Nickel (Ni), Soluble- EPA200.8 Nickel BPQL mg/L 0.010 01/16117 09:40 LF 01/16/17 12:25 LF 

Seleniwn (Se), Soluble - EPA 200.8 Sdenium BPQL mg/L 0.005 01/16/17 09:40 LF 01/16/17 12:25 LF 

Sodium (Na), Soluble- EPA 200.7 Sodium 186 mg/L 2.50 01/16/17 10:13 LF 01/16/17 14:44ZR 

Thallium (TI}, Soluble EPA 200.8 Thallium BPQL mg/L 0.001 01/16/17 09:40 LF 01/16/17 12:25 Lf 

Zinc (Zn), Soluble - EPA 200.8 Zinc BPQL rnl_!/L 0.010 01/16/17 09:40 LF 01/16/17 12:25 Lf 

505 S. Lowry Street 

Notes and Definitions 

• Stillwater, OK 74074 • 405-372-5300
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#52 Analyte recoveries are outside of acceptance limits for the matrix spike sample. This faih1re does not invalidate data reported. 

#03 This sample was received outside of EPA recommended holding time. 

MCL Analyte concentration may exceed Maximum Contaminant Limit (MCL) for EPA Primary or Secondary Drinking Water Reb>ulations. 

It## Analyte concentration may exceed regulatory limit. 

Pracl!cal Quantitation Limit - the med,od reportmg limit (MRL) adjU$ted for any dilutions or other changes made to the sample to deal with 
PQL 

interferences/matrix effects 

BPQL Below Practical Quantitation Limit (if applicable). 

Tite "Prep Dale" of the QC analysis coincides with dte characters of the appropriate QC Lab ID. (Example: S !l A QZ .11 - BLK = 2009, Jan 2, Batch #15 - Blank) 

Lab Manager 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300 • Fax: 405-372-5396
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Quality Control Data 

Blank Data 

QC Lab# 

S7Al337-BLK1 

S7Al305-BLKI 

S7A 1726-BLK I 

S7 A 1305-BLK I 

S7AI305-BLKI 

S7 A 1324-BLK I 

S7 A 1305-BLK I 

S7Al7JO-BLKI 

S7Al832-BLKI 

S7Al644-BLKI 

S 7 A 1609-BLK I 

S7Al609-BLKI 

S7Al609-BLKI 

S7Al609-BLKI 

S7 A 1609-BLK I 

S7Al609-BLKJ 

S7Al609-BLKI 

S7A l610-BLKI 

S7Al609-BLK1 

T"tGroup 

Alkalinity, Total (C'aC03) SM2320B 

Chloride EPA 300.0 

Conductivity SM2510 B 

Fluoride EPA 300.0 

Nitrate+Nitrite EPA 300.0 

Turbidity SM2130 B 

Sulfate EPA 300.0 

Total Dissolved Solids SM2540 C' 

Hardness, Total (CaC03) SM2340 C 

Mercuiy (Hg), Soluble EPA 245. l 

Antimony (Sb), Soluble - EPA 200.8 

Arsenic (As), Soluble - EPA 200.8 

Barium (Ba), Soluble - EPA 200.8 

Beryllium (Be), Soluble - EPA 200.8 

Cadmium (Cd), Soluble EPA 200.8 

Chromium (Cr), Soluble - EPA 200.8 

Copper (Cu), Soluble - EPA 200.8 

Iron (Fe), Soluble - EPA l00.7 

Lead (Pb), Soluble - EPA 200.8 

T"I 

Alkalinity 

Chlonde 

Conductivity 

Fluoride 

Nitrate + Nitrite as N 

Turbidity 

Sulfate 

Total Dissolved Solids 

Hardness 

M ercuiy 

Antimony 

Arsenic 

Barium 

Beiyllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

S7Al610-BLKI Mani,'llilese (Mn), Soluble - EPA 200.7 Manganese 

S7Al609-BLKI Nickel (Ni), Soluble - EPA 200.8 Nickel 

S7A l609-BLKI Selenium (Se), Soluble - EPA 200.8 Selenium 

S7A 1610-BLK l Sodium (Na), Soluble- EPA 200.7 Sodium 

S7A1609-BLK1 Thallium (Tl), Soluble EPA 200.8 Timllium 

S7A l609-BLKI Zinc (Zn), Soluble - EPA 200.8 Zinc 

Duplicate Sample Data 

QC Lab/I Test Group Test Name 

S7AI726-DUPI Conductivity SM2510 B Conductivity 

S7Al347-DUPI pH in Lab SM450011+ B pH 

S7AI324-DUP1 Turbidity SM2130 B Turbidity 

S7A l710-DUPI Total Dissolved Solids SM2540 C Toial Dissolved Solids 

S7Al832-DUPI Hardness, To1al (CuC03) SM2340 Hardness 

C 

Dup Rtsult 

1900 

7.50 

0.27 

1520 

850 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300

Page 4 of 8 

Result PQL 

BPQL mg/L 10.0 

BPQL mg/L 0.500 

BPQL umho/cm 2.0 

BPQL mg/L 0.10 

BPQL 111g/L 0 25 

BPQl NTU 0.10 

BPQL mg/L 0.500 

BPQL mg/L 25.0 

BPQL mg/L 15.0 

BPQL ug/L 0.20 

BPQL mg/L 0.005 

BPQL mg/L 0.005 

BPQL m!!IL 0.005 

BPQL mg/L 0.001 

BPQL mg/I. 0.001 

BPQL mg/L 0.010 

BPQL mg/L 0.010 

BPQL mg/L 0.250 

BPQL mg/L 0.005 

BPQL mg/L 0.025 

BPQL mg/L 0.010 

BPQL mg/L 0.005 

BPQL mg/l. 0.50 

BPQL mg/L 0.001 

BPQL mg/L 0.010 

Samp Rtsult %RPO RPO Limit 

1890 0.5 20 

7.4R 0.3 20 

0 25 9 IO 

1500 I 10 

850 u 20 

• Fax: 405-372-5396

flags 

Flags 
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Quality Control Data 

Laboratory Control Sample Data 

Lab QC# Test Group 

S7 A 1337-BS I Alkalinity, Total (CaC03 ) 

SM2320B 

S7 Al305-BS I Chloride EPA300.0 

S7 Al305-MRL I Chloride EPA300.0 

S7 A 1726-BS I Conductivity SM2510 B 

S7Al305-BSI Fluoride EPA 300.0 

S7Al305-MRLI Fluoride EPA 300.0 

S7Al305-BS1 Nitrnte+Nitrite EPAJ00.0 

S7Al305-MRLI Nitrnte+Nitrite EPA300.0 

S7Al347-BSI pH in Lab SM4500H+B 

S7 A 1324-BS I Turbidity SM2130 B 

S7Al305-BSI Sulfate EPA300.0 

S7Al305-MRLI Sulfate EPA 300.0 

S7Al7IO-BSI Total Dissolved Solids SM2540 C 

S7Al832-BSI Hardness, Total (CaC03) SM2340 

C 

S7Al644-BSI Mercury (Hg), Soluble EPA 245.1 

S7 A 1644-MRL I Mercury (Hg), Soluble EPA 245.1 

S7Al609-BS1 Antimony (Sb), Soluble - EPA 

200.8 

S7Al609-MRLI Antimony (Sb), Soluble - EPA 

200.8 

S7Al609-BSI Arsenic (As), Soluble - EPA 200.8 

S7Al609-MRLI Arsenic (As), Soluble - EPA 200.8 

S7Al609-BSJ Barium (Ba), Soluble - EPA 200.8 

S7A1609-MRLI Bari tun (Ba), Soluble - EPA 200.8 

S 7 A 1609-BS I Beryllium (Be), Soluble - EPA 

200.8 

S 7 A 1609-MRLI Beryllium (Be), Soluble - EPA 

200.8 

S7 A 1609-BS I Cadmium (Cd), Soluble EPA 200.8 

S7Al609-MRLI Cadmium (Cd), Soluble EPA 200.8 

S7Al609-BSI Chromium (Cr), Soluble - EPA 

200.8 

S7AI609-MRLI Cluomiwn (C'r), Soluble - EPA 

200.8 

S7AJ6D9-BS1 Copper (Cu), Soluble· EPA 200.8 

S7 A 1609-MRL I Copper (Cu), Soluble - EPA 200.8 

S7Al610-BSI Iron (Fe), Soluble- EPA 200.7 

S7Al609-BSJ Lead (P b), Soluble - EPA 200.8 

S7Al609-MRLI Lead (P b), Soluble - EPA 200.8 

S7Al610-BSI M anganese (Mn), Soluble - EPA 

200.7 

S7Al609-BSI Nickel (Ni), Soluble - EPA 200.8 

S7Al609-MRLI Nickel (Ni), Soluble - EPA 200 8 

S7AJ609-BSI Selenium (Se), Soluble - EPA 

200.8 

S7Al609-MRLI Selemum (Se), Soluble - EPA 

200.8 

S7Ai6IO-BSI Sodium ( ]',ja), Soluble - EPA 200. 7 

505 S. Lowry Street 

LCS Spike 

Test Name Result Level 

Alkalinity 104.0 100.0 

Chloride 2.90 .l.000 

Chloride 0.649 0.5000 

Conductivity 1413 1413 

Fluoride 1.96 2.000 

Fluoride 0.12 0.1000 

Nitrate+ Nitrite as N 8.31 8.350 

Nitrate+ Nitrite as N 0.35 0.3506 

pH 7.00 7.000 

Turbidity 15.2 15.20 

Sulfate 14.o 15.00 

Sulfate 0.750 0.5000 

Total Dissolved Solids 1000 1000 

Hardness 100 100.0 

Mercury 1.8 1.667 

Mercury 0.04 0.05000 

Antimony 0.101 0.1000 

Antimony 0.004 0.005000 

Arsenic 0.100 0.1000 

Arsenic 0.003 0.005000 

Barium 0.100 0.1000 

Barium 0.003 0.005000 

Beryllium 0.100 0.1000 

Beryllium 0.004 0.005000 

Cadmium 0.101 0.1000 

Cadmium 0 003 0.005000 

Chromium 0.099 0.1000 

Chromium 0.003 0.005000 

Copper 0.102 0.1000 

Copper 0.003 0.005000 

Iron 1.88 2.000 

Lead 0.100 0.1000 

Lead 0.004 0.005000 

Manganese 193 2.000 

Nickel 0.098 0.1000 

Nickel <0.010 0.005000 

Selenium 0.101 0.1000 

Selenium 0.004 0.005000 

Sodium 191 2.000 

• Stillwater. OK 74074 • 405-372-5300
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% 

Units Rec. 

mg/L 104 

mg/L 97 

mg/L 130 

umho/cm 100 

mg/L 98 

mg/L 125 

mg/L 100 

mg/1 99 

pH 100 

NTU 100 

mg/L 97  

mg/L 150 

mg/L 100 

mg/L 100 

ug/L 109 

ug/L 82 

mg/L 101 

mg/L 79 

mg/L 100 

mg/L 66 

mg/L 100 

mg/L 70 

mg/L 100 

mg/L 82 

mg/L IO I 

mg/L 65 

mg/L 99 

mg/L 54 

mg/L 102 

mg/L 54 

mg/L 94 

mg/L 100 

mg/L 72 

mg/L 96 

mg/L 98 

mg/L 

mg/l IOI 

mg/L 84 

mg/L 95 

Control 

Limits 

80 - 120 

90- 110 

50- 150 

90 · 110 

90- 110 

50 - 150 

91.2 - !08 

50- 150 

98 5- 101.5 

90-110

90 - 110 

50 - 150 

80 - 120 

80 - 120 

85 -115 

50 - 150 

85 - 115 

50- 150 

85 -115 

50-150

85 - I 15 

50 - 150 

85 - 115 

0 -200 

85 - 115 

0 - 200 

85 - 115 

50- ISO 

85 - I JS 

50- 150 

85 - 115 

85 - 115 

50 - 150 

85-115

85 - 115 

0-200 

85 - 115 

50- 150

85 - 115 

Flags 

• Fax: 405-372-5396
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Quality Control Data 

Laboratory Control Sample Data (cont'd) 

Lab QC.# Test Group 

S7Al609-BSI Tirnllium (11), Soluble EPA 200.8 

S7Al609-MRLI Tirnllium (Tl), Soluble EPA 200.8 

S7A 1609-BSI Zinc (Zn), Soluble - EPA 200.8 

S7Al609-l'v!RLI Zinc (Zn), Soluble - EPA 200.8 

Matrix Spike Data 

Q 'Lab# Test Group 

S7 A 1832-MS I Hardness, Total (CaCOJ) SM2340 

C 

S7Al644-MS1 Mercury (Hg), Soluble EPA 245.1 

S7A 1609-MSI Antimony (Sb), Soluble - EPA 200.8 

S7Al609-MS l Arsenic (As), Soluble - EPA 200.8 

S7Al609-MSI Barium (Ba), Soluble - EPA 200.8 

S7Al609-MSI Beryllium (Be), Soluble - EPA 

200.8 

S7Al609-MS I Cadmium (Cd), Soluble EPA 200.8 

S7Al6D9-MS1 Chromium /Cr), Soluble - EPA 

200.8 

S7Al609-MSI Copper (Cu), Soluble - EPA 200.8 

S7Al6 l0-MS1 Iron (Fe), Soluble· EPA 200. 7 

S7Al609-MSI Lead (Pb), Soluble - EPA 200.8 

S7Al6IO-MS1 Manganes� (Mn), Soluble - EPA 

200.7 

S7Al609-MSI Nickel (Ni), Soluble - EPA 200.8 

S7Al609-MSI Seleniwn (Se), Soluble - EPA 200.8 

S7Al610-MS1 Sodium (Na), Soluble - EPA 200. 7 

S7Al609-MSI Tliallium (Tl). Soluble EPA 200.8 

S7Al609-MS1 Zinc (Zn), Soluble - EPA 200.8 

LCS Spike 

Test Name R.sult Level 

Tiiallium 0.100 0.1000 

Thallium 0.004 0.005000 

Zinc 0 094 0.1000 

Zinc 0.005 0.005000 

Sample 

Test Name Result llnil5 

Hardness 850 mg/L 

Mercury BPQL ug/L 

Antimony BPQL mg/L 

Arsenic BPQL mg/L 

Bariwn 0.037 mg/L 

Beryllium BPQL mg/L 

Cadmium BPQL mg/L 

Chromium BPQL mg/L 

Copper BPQL mg/L 

Iron BPQL mg/L 

Lead BPQL mg/L 

Manganese 0.008 m�II.. 

Nickel BPQL mg/L 

Selenium 0.004 mg/L 

Sodium 186 mg/L 

Thallium BPQL mg/L 

Zinc 0.003 mg/L 

505 S. Lowry Street • Stillwater. OK 74074 • 405-372-5300
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% Control 

lloits Rte. Limits Flags 

mg/L JOO 85 - 115 

mg/L 80 0- 200 

mg/L 94 85 - 115 

mg/L 103 0-200 

Spike Spike % Acceptance 

Ruult Level R«. Limits Flags 

1330 500.0 96 80 - 120 

1.8 1.667 107 85 - 115 

0.103 0.1000 103 85 - 115 

0.111 0.1000 108 85 - 115 

0.137 0.1000 100 85 - 115 

0.103 0.1000 103 85 - 115 

0.097 0.1000 97 85 - 115 

0.102 0.1000 102 85 - 115 

0.098 0.1000 98 85 - 115 

1.89 2.000 95 85- 115 

0.101 0.1000 101 85 - 115 

I 90 2.000 94 85 - 115 

0.101 0.1000 101 85 - 115 

0.110 0.1000 107 85 - I IS 

163 2.000 -1160 85 - 115 i/52 

0.09� 0.1000 94 85 - 115 

0.095 0.1000 92 85 - 115 

• Fax: 405-372-5396
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Quality Control Data 

Matrix Spike Duplicate Data 

Sample Spike Spike 

QC Lah# Test Group Test Name Result Resull Level 

S7Al644-MSD1 Mercury (Hg), Soluble EPA 245.1 Mercury BPQL I 8 1.667 

S7A 1609-MSDI Antimony (Sb), Soluble - tPA Antimony BPQL 0.103 0.1000 

200.8 

S7Al609-MSD1 Arsenic (As). Soluble - EPA 200.8 Arsenic BPQL 0.111 0.1000 

S7A1609-MSD1 Barium (Ba). Soluble - EPA Batium 0.037 0.139 0 1000 

200.8 

S7A1609-MSD1 Beryllium (Be), Sol uble - EPA Beryllium BPQL 0.101 0.1000 

200.8 

S7Al609-MSD1 Cadmium (Cd), Soluble EPA Cadmium BPQL 0.098 0.1000 

200.8 

S7Al609-MSD1 Clu-omium (Cr). Soluble - EPA Chro mium BPQL 0.103 0.1000 

200.8 

S7 A 1609-MSD I Copper (Cu), Soluble - EPA Copper BPQL 0.098 0.1000 

200.8 

S7Al610-MSD1 Iron (Fe), Soluble- EPA 200.7 Iron BPQL 1.81 2.000 

S7A 1609-MSDI Lead (Pb). Soluble - EPA 200.8 Lead BPQL 0.102 0.1000 

S7Al6l0-MSDI Manganese (Mn), Solubl e - EPA Ma nµane se 0.008 1.83 2.000 

200.7 

S7A 1609-MSDI Nickel (Ni), Soluble - EPA 200.8 Nickel BPQL 0.098 0.1000 

S7A 1609-MSDI Selenium (Sc), Soluble - EPA Selenium 0.004 0.115 0 1000 

200.8 

S7A1<,10-MSDI Sodium (Na), Soluble - EPA Sodium 186 164 2.000 

200.7 

S7AJ609-MSD1 11,allium (Tl), Soluble EPA 200.8 1l1allium BPQL 0.095 0.1000 

S7A1609-MSDI Zinc (Zn). Soluble· EPA 200.8 Zinc 0.003 0.096 0.1000 

505 S. Lowry Street • Stillwater, OK 74074 • 405-372-5300
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% Rec. % 

llnits Rec. Limits RPO 

ug/L 106 85-115 0.6 

mg/L 103 85-115 0.7 

mg/L 109 85-115 0.6 

mg/L 102 85-115 I 

mg/L JOI 85-115 1 

mg/L 98 85-115 0.9 

mg/L 103 85-115 I 

mg/L 98 85-115 0.4 

mg/L 91 85-115 4 

mg/L 102 85-115 1 

mg/L 91 85-115 1 

mg/L 98 85-115 3 

mg/L 111 85-115 4 

mg/L ·109 85-115 0.8 

0 

mg/L 95 85-115 I 

mg/L 93 85-115 I 

• Fax: 405-372-5396

RPO 

Limit Flags 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

10 

20 

20 

20 #52 

20 

20 

7 A 12107-0124170925 
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Tim Bertucci JAJZ\rfl
From: 

Sent: 

To: 

Subject: 

In a new test well 

Chlorides 
n/n 
specific conductance 
dissolved solids 
total hardness 
fluoride 
ph 
sulfates 
total alkalinity 
turbidity 

METALS 
Arsenic 
Cadmium 
Nickel 
Antimony 
Mercury 
Beryllium 
Zinc 
Chromium 
Iron 
Manganese 
Selenium 
Sodium 

-------- - ------ ----------niall,um 
Lead 
Copper 
Barium 
Uranium 

Radiochemy.� 
Gross �ha/beta 
Radyrt, 227 
8aclium 228 

--

Mayes, Tammy <Tammy.Mayes@deq.ok gov> 
Thursday, March 06, 2014 7:52 AM 
Tim Bertucci 
RE: test Kit 

----------



o · .r_ r

\ 'TR--UHl 

\,tr_ \\ ill I r h ·r 

\lana� 'r 
1ountain P3rk �lasti:r Con crvancy Di. tri 

P. 0. Box s-:-
1ountain Park. Oklahoma 7�559

.'ubjc ·t: Pr lp< S<.·d Us of ltus Aquedu ·t tll Convey Ground\, atcr Ou ring S ·ver Drought. 
, fomtainPar Proj· t(Proj� t) Oklah ma.

lkar t-.1 r. /\rch ·r: 

I hi. I ·ncr is in res1 on. tn. our lctt ·r dated Jul} I (. _o 13. re 1ar<ling the u1ntinumg druught 
onditions in soutlmcst O ·lahoma and the propo ed use ofth · Altus Aqm:<luct to on\'e) 

gro ndwat1.·r in lieu of Proj ·ct wat ·r from Tom Steed Res 'f\'oir urin, extr 3me drought 
· ,n ition ..

.We haw n:\ iewed :our roposal '·in 1.·onct'pl . nnd bclic,c conn:. :mce of on-Pr0j ·ct
gro md , atcr ma) he all<m abl und ·r . Cl'tion I -l tlf thi: R •c la.mat i1>11 i\ct of 1939 as long as th1.· 
!olltming ·on<liti H1s ar met:

l \:�· of he Altus _u ·du t to ,me_ non-Proj • ·t gm m \\ill ·r \\ ul h • t ·m c rary. in 
1. nsid ·r tion f tl e ongoing drought. and :... j •ct to ·on ra t rc4uir ·m ·nt: a. mention •J in
item , be! \\.

"> Csc of the 

. 
ltu Aque u ·t to on,·y non-Project groundwater \\OUld nnt re. ult in an 

in ·r•a. ' in th· total quantity of wat ·r uppli • hy the District in a water) ·ar: i. • .. th· 
groun \\atcr would "rcJ lace·· an equal amount of Pro_i ct wat 'r normally cony 'Y ·d fro 
Tom 'tc e cl R ·s ·r\'oir 

i Th1..· Di ·trict wnuld nt r into a contract \\ ith the Bur •au< f R clamation for temporary 
con,cyan ··of non-Project wakr. In ac ordan '\\ith R clamation policy. th ··contra t · 
typ1i:all) inclmle a arriag' ·harge. 

If th' Di. tri ·t and/or City of !tu· ( 'it;) hoos tom \ c for V, ·ar \\ ith a fr rmal propo. al for 
tcmporar� u e of the Altu quedu·t to onv ·y non-Projc·t ground\,at ·r. u on rcci:ipt ofth • 
sp ·ifi · dl'tails and plan:.\\· will v,;or clo cl� with the C immisc..iuncr·. Ofli · to. ·d th· 
n �ce. s ry appro,·al. Plea. c rccogni1c that \\hil · we l ·Ii ·,·c thi propos' ,l I ma:, haH'. ,writ. an� 
ct mmitnwnt l)f rc:-t,urci:� b� th District or the Cit) at thi:... pt int j., · t. ·ol r ll\\ n ri. . 

EP i 7 201 .. ,. 
• ' 



..\lsu. plca�e nott.· that Co11gress1011al authonzat1on \\\lulJ like!) tic rcqum·d if the District and or 
t ·11:, emisl(ln u m11rl· pnmanent ust· nt tht Altus A4ue<luct to L'llllHy non-Prn1ect gwundv,atcr t11 
Jugmcn1 tht: Project \,atcr suppl: anJ crrnhlt the D1<.tnct l( ddl\cr mun: ,,akr than alhmcJ 
under n� cxn,t1ng contraus and'or surface \\atcr rerrrnt \.\ hilc Setllon 14 of the Redamatt\ln 
\d ol J tr;q :ill,ms for '\:,1.:hangt or 1cplaccmu1t·· of Pru1el.t \\ater. it doc, fl\)( ,tllo\\ for 

:xpan.-11\11 ' ,,! thl \\.llcr suppl� One pos,1hk c.\1.:cpt1on might be for comt�ancc of gruun,h,,1tc..·1 
r,urnpcJ ln1m \\lll� lncatc<l on PrnJcct lands 'irnc:e th1� \\,Iler could he wns1dcred "ProJcCt 
\\,llCr. 

Ple..isc cont all \Ir Jan ,t'" \ 11,,rJ at 405 A 70-4 8 I IJ If ) ou h,n c .in� qm:stlons or rl·qu1rc aJJJtional 
tnformation 

\mccrel}. 

MARK A. TREVINO 

t\fark J\. T re\'tilo 
Arca Mc1nagt·r 

t, l C1P4IUO(IKmsc,1 

\\'BR I lcmplc JI 1.,her 09 16 201 �·4()5-470-4810 
\' '( 0nt:.,pnnJet1Cl''I TR-OK- l

t

:mpk 201 �l\·hnl'arld{espomt: doc.\ 



MOUNTAIN PARK MASTER CONSERVANCY DISTRICT 
: 5797 N. 2240 Ro. 

WI_L ARCHER 

D STR1C MA AGER 

\fr. ar Tr ·vifio 
Ar a :vianager 
Bur�au of Reclamation 
OklalH ma-Tcxa Area Office 
5316 H\\' 290 W. :uitl' 110 
, ustin, TX 78735-8931 

Dear Mr. Trevino. 

Due to continuing extreme d ro ll µht condition� in southw I::) t O ·lahoma.. th· ~ City of Altus (City) is 
)earching for· cl d d itional water re :, ourc I.' ··to ensure th' livelihood of the citizens of the City and 

;:,rorcct thl. · intcre. c; t ~ · of the expanding Altus Air Fom: Basi:. The City is t· un�idcring constru C tion 
()/ a grow1dwater \\CII fie I J al LI n L ' � Otta Cr L, ·�k. south of T11m Ste· 1.J R 1.S. rvoir. o s u ppkm L ·n1 the 
\\atcr �uppl) th\,.\ ·.· current!) r ,,: c1::ivc from the 1o t.. ntain Park. Project (Project). Thi::y an: 
proposing to de!iv ~ r ,vatcr from the well ti l ·Id t > the City using th e cxi:ting ,\ ltus Aqueduct 
\,hich is O\\ ncd b :- s 

.. 
the United tat I. ·sand operated b) the Mountain Park t ,. laster Cui sl.!r\<' J ncy 

Di. <; trict (District) a. part of the Project. 

Thew ~ 11 fkl J v.oul d be located just south 0 f he Altu ~ · Pumping Plant, and would exll:nd ·nuih 
ap. rt roxir n atcly on\! half mile along Ott�·r Cn: ~ k. Som, I,. of the wells. if appro Vt. 'd. woulr..l be 
'o I. atcd on Proj I,. 'Ct lands. The groundwut e r wells wonlr..1 provide uppl C mental water to the City 
wh:cli \\Ould r·ducl.! ... <l t ·mand on Tom. 't'ed \,. Rcsen·oir in times t1fdrou I:, 1ht. The groundwater 
w lo! II: would alsl1 provid L • an c mcrg e n I,. ·y \\at l ·r supply �h 0 uld the Re :>L rvo1r go r . J ·' 

rh ,_ ·r I. • are !, cv t. ·ral options for moving \\ater from thew l ·II tit!ld to th c Altus Aqueduct. Ir 
Reclamation approves this action in c 0 ncept. tile Distri t \ •ill work vith th e( ity to i<lcntil'} a 
pr .. ·f"rr - L 'U option and to d t '\ clo p i.!ngincerin h , plans for Re lamation rcvicv. 

MOUNTAI PARK. OKLAHOMA 73559 

PHO�E: (580) 569-2742 
FA : (580) 569·4182 

ul) I 6. 2013 

". c,\111_ lilt• lt)'- 1 t ·\1 .,, f-rl·J,•1 Lk .1 .... ·n�,b 1 1:/1 \l1.11c1p:1l .rnd l1H!l.�fn.1J \\..itt ···
•. 1 'HI.'(].\\ !LDI.lfL 1\ ·o I !:-.C'I b TlON. 

N 

)( 

F '> ' '\ 



The District m.iuesu, Reclamation's considl'ration of thi:-. '\:om.:ept" proposal, und luoks fon,ard 
lo your n..'spons�. Please conta<.:t me if you hav1: any 4ucstilms or n:quin: any ad1 .. ht1,mal 

infomrntion 

"'I lll"CfC I� 

W1i' Arther 

Distril"l l'\fanugcr 
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