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PREFACE 

 

Background: 

 

The Missouri-American Water Company, which provides water to the City of Joplin and 

several neighboring cities, retained a consultant in 2002 to investigate the adequacy of the 

groundwater to meet the future needs of the Joplin metropolitan area.  The consultant 

determined that more water was being withdrawn from the groundwater (wells) than was 

being replenished.  The study concluded that the area might face a water shortage in 10 to 

15 years during a drought period.  Missouri-American Water Company held a public 

meeting to present the findings of the study.  Many water suppliers attended the meeting 

and recognized that they too could face a water shortage in the days ahead.  As a result of 

the wide spread concern, the Tri-State Water Resource Coalition was formed.  It is a not-

for-profit, 501 c (3) corporation.  The membership includes cities, water districts, 

businesses and individuals.  The area served by the Coalition extends from Pittsburg, 

Kansas, and Miami, Oklahoma, on the west to Springfield, Missouri, on the east, Lamar 

on the north and the Arkansas state line on the south. 

 

The Coalition entered into a contract with the Little Rock District, Corps of Engineers, to 

investigate potential new water sources for the area.  The Corps’ study identified six 

potential sources: 

 

1. Grand Lake 

2. Table Rock Lake 

3. Stockton Lake 

4. Truman Lake 

5. A combination of Grand Lake, Table Rock Lake and Stockton Lake 

6. Construct one or more new reservoirs 

 

The Coalition has met with officials of the State of Oklahoma to explore the possibility of 

acquiring water from Grand Lake.  Apparently there is sufficient water in Grand Lake to 

meet the Coalition’s needs, but Oklahoma has a moratorium prohibiting transferring 

water out of state.  Therefore, Grand Lake water is not available to the majority of the 

Coalition members. 

 

Truman Lake was not found to be economically feasible.  Stockton Lake does not have 

any non-committed discretionary water available.  It will require congressional 

reallocation in order to provide water to the Coalition from Stockton Lake.  While Table 

Rock Lake has discretionary water available, there is not enough to meet the total needs 

determined by the Coalition.  While this source would not require congressional 

reallocation for the discretionary water available, it would require congressional 

reallocation in order to provide the total water needed by the coalition. 

 

The Coalition has submitted a request to the Little Rock District, Corps of Engineers, for 

water from Table Rock Lake.  In addition, the Coalition has submitted a request to the 

Kansas City District, Corps of Engineers, for water in Stockton Lake.  Both Districts 

have said it would be 5 to 7 years before they can respond.  This long response delay 

places the Coalition in a very difficult situation.  If the response is positive, it gives the 

Coalition very little time to finance, design and construct the necessary facilities.  If the 

response is that no water can be made available, then the Coalition must begin all over 



again and it will be impossible to develop additional supplies in time to meet the critical 

needs. 

 

The Coalition concluded that it had no option other than to explore construction of one or 

more reservoirs.  A consultant has been retained to make a site study to determine if 

suitable sites are available.  The study is being financed by a $100,000 grant from the 

Missouri Department of Natural Resources and $100,000 of Coalition funds. 

 

Conclusion: 

 

The Coalition firmly believes there is more than adequate water available in each of 

Grand Lake, Stockton Lake and Table Rock Lake to meet the Coalition’s requirements.  

The Coalition strongly believes it would be in the best interests of the area to use these 

three reservoirs rather than build new reservoirs.  It will be difficult and require 

considerable time and money to develop reservoirs.  The Coalition would much prefer to 

use Grand Lake and the two Corps reservoirs, but since their availability will not be 

known for many years, the Coalition had no choice other than to investigate the 

development of one or more new reservoirs. 

 

It will be difficult to justify the construction of one or more reservoirs since the water that 

will be caught is already being caught by existing reservoirs near by.  Therefore, the 

Coalition believes it is essential to seek storage in Table Rock Lake and Stockton Lake.  

The Coalition will make every effort to secure supplies in existing reservoirs before 

moving forward on construction of reservoirs. 

 

The Executive Summaries of the following reports are attached. 
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Executive summary

Missouri–American Water Company (Missouri American) has hired Wittman Hy-
dro Planning Associates of Bloomington, IN (WHPA) to conduct a regional ground-
water study of Jasper and Newton counties in southwestern Missouri. The purpose
of the study is to investigate a number of issues related to water supply, in partic-
ular the ability of the Ozark aquifer to sustain long–term population growth in the
Joplin area and the potential for water–quality risks in the Ozark aquifer due to the
contamination of the overlying Springfield Plateau aquifer.

Issues

As the population of southwestern Missouri has grown, the demand for water has
increased. Between 1990 and 2000 the population of Jasper and Newton counties
grew from 135,082 to 157,322 (16 percent increase) while personal income in the
region increased from $1,969,000 to $3,272,500 between 1990 and 1999 (65 percent
increase). Per capita personal income grew in the region more than 50 percent as
a result of business development and expansion [MERIC, 2002]. As demand for
water increases, the local drinking water suppliers need to add to their system
capacity. Given the economics of drinking water development, the most common
approach to increasing the capacity of any growing municipal system is to drill
new deep wells into the Ozark aquifer as additional water is needed. The following
problems have been identified:

Increasing reliance on the Ozark aquifer

As the demand for water increases in southwestern Missouri, more wells are being
drilled into the Ozark aquifer, leading to problems with well field operation and
production. All of the high capacity wells located in Jasper and Newton counties
are drilled into the Ozark aquifer. Unfortunately, water enters the aquifer through
a low–permeability confining layer that separates it from the overlying Springfield
Plateau aquifer and locally increases drawdowns due to pumping. To further com-



3

plicate the situation, there have been well-reported episodes of high capacity well
fields pumping from the Ozark aquifer that were unable to meet their production
goals.

Risk of contamination from the Springfield Plateau aquifer

In Southwestern Missouri the Springfield Plateau aquifer is locally contaminated
by high concentrations of lead and cadmium from mining that occurred over the
past century. Other problems have been caused by more recent industrial activity
where there have been unintended releases of solvents. These groundwater qual-
ity problems led to an effort by the state Department of Natural Resources to reg-
ulate well construction in areas where contamination was documented. The state
requires that wells drilled into the deeper Ozark aquifer in areas where the Spring-
field Plateau aquifer is known to be contaminated must be cased and grouted
through the confining layer. As more water is pumped from the deeper aquifer,
the potential for migration of contaminated water into the drinking water supply
increases.

Well interference in the Ozark aquifer

As wells continue to be drilled in the Ozark aquifer, it becomes increasingly likely
that pumping at one well will lower water levels and pumping rates in neighbor-
ing wells. Because recharge (or leakage) into the deep aquifer is limited by the
confining units and because there is no way to induce additional natural recharge
or leakage into the system, local well interference could easily become a problem
during peak demand periods.

Investigation objectives

The objectives of this investigation are to

1. characterize growth in demand and estimate future water use from the Ozark
aquifer,
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2. describe local and regional effects of groundwater withdrawal in the area,

3. evaluate the risk of contamination from the upper aquifer,

4. evaluate local yield under current and future conditions,

5. systematically evaluate water supply options, including groundwater, sur-
face water, and springs.

Investigation approach

This investigation was conducted in six phases:

1. review the published literature and data for the area,

2. model groundwater flow using the hydrogeologic analysis presented in the
Regional Aquifer System Analysis reports (Imes and Emmit, 1994),

3. conduct a site visit to interview water utility representatives in the area to
collect data on water levels and pumping rates,

4. model groundwater flow to simulate flow patterns near the drinking water
wells,

5. model aquifer yield to determine the long-term maximum production of the
Ozark aquifer near Joplin,

6. evaluate stream and spring flows to consider their potential as sources of
supply.

The final component of this project is a set of recommendations based on the find-
ings of each of the phases of our work.

Summary of findings

A complete discussion of our findings and conclusions are provided within the
report; however, a summary is provided below:



5

Additional data are required for reliable management of the groundwater re-

source

The pumping water levels of future drinking water wells are expected to decline
(relative to current levels) as withdrawals from the aquifer increase. The informa-
tion needed to manage the resource includes water levels in the aquifer at wells
that have been shut down for a period of several weeks. Unfortunately, our expe-
rience in the area suggests that there are few communities that have the resources
or personnel to collect data in a manner consistent with accurate predictions and
resource management.

The Missouri DNR has one observation well in each of Jasper county. Because
the predicted cone of depression is expected to develop in and around Joplin, it
is important for the state and the local communities to establish a targeted data
collection effort. The developing cone of depression near Joplin, along with the
expanding cone of depression near Carthage, suggest that the limited groundwater
supply will need to be closely monitored.

The data currently indicate that Ozark aquifer groundwater withdrawals are
increasing rapidly, and that potentiometric heads are falling. This results in in-
creasing “induced leakage” from the Springfield Plateau aquifer into the Ozark
aquifer. Since the Springfield Plateau aquifer has large areas of known groundwa-
ter contamination, future risks may be present.

A cooperative effort will be needed to protect the Ozark aquifer from contami-

nation

All of the water in the Ozark aquifer in the study region enters as leakage from
the Springfield Plateau aquifer. Since the 1960s the state and the federal govern-
ment have shown concern about the possibility of contaminated water from the
Springfield Plateau aquifer reaching the Ozark aquifer. The first discussion of this
risk was presented in the 1969 report, Water Resources of the Joplin Area, Missouri

[Feder et al., 1969]. Feder reported that old mine works, chat piles, and mine waste
that are distributed in the vicinity of Joplin are the primary source of groundwa-
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ter contaminants in the area. Extensive mined areas exist along a line between
Oronogo and Duenweg on the northeast side of Joplin. In addition, many mined
areas are present between Carl Junction and Galena, Kansas on the west side of
Joplin. Adding to the risk of these mined areas is breccia that acts as drains, in-
troducing additional recharge in the previously mined areas. Recently, we have
heard reports that metals contamination of the Ozark aquifer has been observed in
northeastern Oklahoma; we are currently investigating these reports.

One possible source of support for data collection and analysis efforts related
to the protection of the Ozark aquifer is the Center for Agricultural, Resource and
Environmental Systems (CARES) at the University of Missouri–Columbia. This
group has been primarily responsible for source water protection in the state for the
past four years [Callison et al, 2002]. Their assistance in monitoring groundwater
quality in the area, and their familiarity with the largest public databases, puts
them in a position to effectively support this community effort. It may be beneficial
for a cooperative water–supply organization in southwestern Missouri to partially
fund a staff position at CARES to coordinate data management efforts.

Only a cooperative regional response will create new water supply options

Since the middle of the last century it has been understood that the aquifers near
Joplin have limited capacity [Feder et al., 1969]. Creative pumping strategies and
other mitigation techniques will not change the fact that the aquifer can produce
only a limited supply of water. Without any state action, the best way for develop-
ment to be coordinated and water levels restored in the Ozark aquifer is for all the
involved parties to work together to manage the resource.

A cooperative effort will require more complete information about pumping
rates and observed water levels. In addition, it might be desirable for a Regional
Groundwater Consortium to be formed to help oversee the development of new
supplies in the Newton-Jasper county area. The consortium might be responsi-
ble for analysis of all of the data that is collected by its members for distribution
and consideration, and may become involved in advocacy for the development of
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additional surface water supplies and surface storage facilities.

The state DNR should collect additional data and encourage cooperation

The role of the state in regional water supply planning is unclear. Between 1995 and
2000 the Missouri DNR Division of Geology and Land Survey produced a State
Water Plan series that covered topics that include water use, water management
and water quality protection. These documents, while representing the current
status of water law and water resources at a state–wide scale, do not indicate how
problems like regional water shortage problems should be addressed. Volume II of
the Plan, Groundwater Resources of Missouri [Vandike, 1997] states:

Missouri statutes and regulations generally provide for adequate
protection of water quality. However, there are few if any laws that
regulate the volume of water that is used for a particular purpose. . . If
groundwater use exceeds recharge, water-level declines will occur, and
disputes will likely arise. Currently these types of disputes, though un-
common, must be addressed in the courts through civil suits. As pop-
ulation and water use increases, there will be even greater demands
placed on groundwater resources, and the incidence of conflict will
probably increase. Further legislation may be needed to prevent overuse of

groundwater resources, or to define which uses should receive priority, espe-

cially during periods of drought or where groundwater demands greatly exceed

resource capacity (emphasis added).

Our investigation suggests that increasing demand for water, combined with the
limited capacity of the aquifer, make it likely that these conflicts will occur in and
around Joplin. It is apparent that drinking water is the most important use of
groundwater in Missouri. While agriculture and industry (the other major play-
ers in water resource development) have well established strategies and voices to
promote their rights to water, there is a far more diffuse voice for public water
supply that should be heard.
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EXECUTIVE SUMMARY 

In May of 2008, Freese and Nichols (FNI) was retained by the City of Monett, Missouri 

on behalf of the Tri-State Coalition and the Missouri Department of Natural Resources 

(DNR) to perform a screening study of potential reservoir sites in southwest Missouri. 

The member cities and water supply entities of the Coalition, have determined that the 

area will have various shortages of water supply at various times in the future. Previous 

studies have developed projected supply shortfalls and reviewed potential supply sources, 

primarily obtaining water from the existing large reservoirs in the area.  Each has been 

determined to be either very difficult to implement or non-viable under current regulatory 

circumstances. As a result, the Coalition, with funding assistance from the DNR, 

requested an additional study to identify and determine the viability of potential reservoir 

sites in the area that could meet the estimated future needs.  

The methodology of the study was to initially identify alternative project locations for 

reservoirs that would supply sufficient raw water supply to meet the projected shortfalls, 

including both on-channel and adjacent off-channel storage reservoirs. For each of the 

identified potential sites, available hydrologic, geologic, environmental, and soils 

information was reviewed in order to approximate the viability of the sites for dam 

construction.  Then, a conceptual level estimate of the construction and total project costs 

for each of the alternate reservoir locations, including transmission costs, was developed. 

Based on these costs and other factors, a priority ranking of recommended sites was 

developed that considered various potential future demand levels and appropriate 

geographical areas consistent with that level of demand. Chapters 2 through 8 describe in 
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more detail the information determined and the results of the analysis that support the 

priority rankings.  

The primary intention of this screening process was to compare multiple sites using 

consistent assumptions in order to rank the viability of the sites and to determine a 

priority  listing of the sites that would be worthy of additional, more detailed study, as 

appropriate for the various potential demand levels. It should be emphasized that this 

initial screening is intended as a priority ranking for future analysis and comparison to 

other viable water supply options for the area. It is not the selection of a reservoir site or a 

water supply alternative. 

Based on the results of previous analyses, a maximum reservoir size was identified as 

that which would provide up to 124 MGD for the entire region. In addition, smaller 

reservoirs were reviewed that might develop the needed supplies for either the eastern or 

western portions of the area. The Eastern portion was defined, for planning purposes, as 

Greene, Barry, and Lawrence Counties, with a total estimated 2050 demand of up to 70 

MGD. The western portion consisted of the remaining counties, with a total estimated 

demand of up to 54 MGD in 2050. The eastern demands are dominated by the City of 

Springfield and its customers. The western half has its largest demands in the Joplin and 

Carthage area with the rest being more widely dispersed. 

In all, 14 different potential reservoir sites were identified, four of which are off-channel 

reservoir sites. These were located on smaller tributaries with varying levels of pumping 

assumed from an adjacent major river channel.  The sites are described more fully in 
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Chapter 3 and shown in Figure 3-1.  Eleven sites were developed sufficiently for a 

conceptual development cost. The estimated costs included: 

• Dam construction 

• Land acquisition 

• Conflicts and relocations, including homes, roads, and utilities  

• Environmental mitigation lands 

• Water Transmission costs for raw water moved to the Joplin and/or Springfield 

areas. 

 
Treatment and distribution costs were not included.  The costs are approximate due to the 

cursory level of review and do include an appropriate level of contingencies. They should 

be considered primarily for comparison and ranking as significant changes or errors are 

likely to affect all the estimates in a similar manner. 

Table ES.1 is a summary of the conceptual costs in 2009 dollars for the construction of 

the dams, land acquisition, and pipeline costs, including estimated total annual costs. 

Details of the particular elements that support the costs estimates are described in the 

main report. The table lists the results for the total area, west region, and east region 

respectively, ranked in order by the unit cost of water in dollars per 1,000 gallons. 

The costs of a single reservoir site for the entire region tend to be prohibitively high due 

to the high transmission costs. Site 10 would be the most economical site at $637 million.  

It has a very cost effective site for dam construction, but the land and transmission costs 

are very high.  This also does not address the issue of balancing the timing of payment 

and needs among the various participants as well as possible permitting issues related to 

interbasin transfers. 



 

    

Table ES.1 
Total Development Costs 

 
Reservoir 

Site 
Service 
Region 

Yield 
(MGD)

Dam 
Cost 

($Mil)

Land 
Acquisition 
Cost ($Mil) 

Transmission 
Cost ($Mil) 

Total 
Cost 

($Mil) 

Capital Unit 
Cost 

($Mil/MGD) 

Total 
Annual 

Cost 
($Mil/Yr)

Unit Cost of 
Water 

($/1000 gal) 

Total Development Costs – Total Area 

1 East & West 100 $81 $277 $336 $694 6.9 69 1.90 
7a Opt A* East & West 124 $100 $141 $485 $727 5.9 76 1.68 
7a Opt B* East & West 124 $100 $141 $476 $717 5.8 76 1.68 

3 East & West 112 $87 $390 $223 $701 6.3 65 1.58 
10 East & West 124 $46 $261 $330 $638 5.1 63 1.39 

Total Development Costs – West 
Prosp. West 23 $28 $122 $14 $164 7.1 14 1.67 

1 West 54 $50 $145 $115 $310 5.7 30 1.52 
4 West 54 $47 $209 $80 $336 6.2 29 1.46 

7a Opt A* West 54 $43 $74 $160 $277 5.1 28 1.43 
7a Opt B* West 54 $43 $74 $145 $261 4.8 27 1.39 

3 West 54 $50 $208 $44 $303 5.6 26 1.32 
2 West 49 $47 $98 $91 $236 5.5 23 1.27 

11 Opt A* West 55 $39 $150 $81 $270 4.9 23 1.16 
8 Opt A* West 59 $44 $84 $112 $239 4.1 23 1.06 
8 Opt B* West 59 $44 $84 $69 $197 3.3 20 0.91 

11 Opt B* West 55 $39 $150 $13 $202 3.7 18 0.89 
Total Development Costs - East 

3 East 70 $60 $249 $202 $515 7.3 49 1.91 
6 East 67 $56 $123 $104 $283 4.2 28 1.12 

10 East 70 $36 $128 $95 $259 3.7 26 1.00 
10a East 59 $25 $41 $113 $179 3.0 20 0.94 

* Option A includes the cost for a pipeline from the reservoir directly to the water treatment plant.  Option B includes costs for releasing water 
into Shoal Creek and re-diverting it near the existing Joplin Water Treatment Plant. 
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It would be much more cost effective to build two reservoirs sized for each particular 

region. For comparison, the two sites with the lowest unit costs of water, Site 10a for the 

east and Site 11 for the west, combined provide 114 MGD for a total of $381 million, a 

savings of more than $250 million.  Two dams would also provide more flexibility in the 

timing of development and the possible permitting constraints involved with interbasin 

transfers.  

Therefore, it is recommended that the concept of a single reservoir for the entire region 

not be considered further. For the Eastern portion, Site 10 is the most cost effective site 

that supplies the full potential demand. However, Site 10a could be developed at a 

significantly lower unit cost and also would likely have significantly less political and 

public resistance. In addition, because it is an off-channel reservoir, it will likely have 

less environmental permitting resistance as well. However, the most water supply that 

Site 10a could produce was estimated to be 59 MGD, due to the limitations on storage 

caused by the existence of the town of Hurley. If Site 10a is to be developed, either the 

City of Springfield would have to accept slightly less than their estimated deficit or Barry 

and Lawrence Counties would have to look to the development of the reservoir in the 

western region.  Therefore, we recommend that Site 10a be considered for further review, 

with Site 10 considered a backup. 

For the western region, two sites, 8 and 11, generate sufficient water supply and are the 

most cost effective by a significant margin.  They were estimated to cost $197 and $202 

million for 59 and 55 MGD, respectively.  Both use the assumption that water can be 

transported down Shoal Creek to the current intake of the Joplin water treatment plant. 

This dramatically reduces the cost of transmission and is the primary reason for the lower 
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cost of development.  However, even if the water had to be piped all the way to the 

assumed treatment area, the two sites would still be the two most cost effective sites in 

the west.  Though Site 8 has a lower unit capital cost for development, Site 11 has a 

lower unit cost of water due to lower pumping costs.  Therefore, we recommend that both 

Sites 8 and 11 be considered for further review, with each site given equal priority. 

The recommended combination of reservoirs for further study included Sites 8 or 11 in 

the west and Site 10a in the east. Combined, these reservoirs can provide up to 118 MGD 

for a total estimated capital cost, in 2009 dollars, of $376 million (Site 8) to $381 million 

(Site 11) for raw water delivered to the assumed treatment locations in the Springfield 

and Joplin areas. 

For comparison purposes, cost estimates have been prepared for transmitting water from 

three existing reservoirs to the eastern and western service areas in a manner similar to 

that studied in previous reports.  Table ES. 2 is a summary of the conceptual costs for 

water transmission facilities from Table Rock Lake, Stockton Lake, and Grand Lake O’ 

the Cherokees to Joplin and Springfield.  These costs, however, do not include any 

purchase cost of the raw water itself from the current dam owner. 

Table ES.2 
Costs for Transmission Facilities from Existing Reservoirs 

Reservoir Service 
Region 

Average 
Supply(MGD) 

Transmission 
Cost ($Mil) 

Total 
Annual 

Cost ($Mil) 

Unit Capital 
Cost 

($/Mil/MGD) 

Unit Cost of 
Water  

($/1000 gal) 
Table Rock West 54 $306 $30 5.7 1.53 
Grand Lake West 54 $200 $21 3.7 1.08 

Stockton West 54 $194 $20 3.6 1.01 
Grand Lake East 70 $462 $50 6.6 1.97 

Stockton East 70 $211 $25 3.0 0.96 
Table Rock East 70 $194 $23 2.8 0.88 
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As can be seen in Table ES.2, these costs are competitive with the reviewed alternatives 

of developing surface water supply from new reservoirs.    

In the development of new surface water supply in the region of the Tri-State Coalition, 

two primary potential supply sources have been identified, new reservoirs and pipelines 

transmitting water from the one or more of the existing reservoirs. Obtaining water from 

the existing reservoirs faces significant political and regulatory obstacles and may or may 

not be feasible. Likewise, developing new reservoirs of the size considered in this report 

also face considerable political and regulatory challenges and should be expected to take 

roughly 15 to 20 years to develop, including planning, permitting, design, and 

construction. Currently, there is not sufficient information known about either option to 

rule one out at this time.  Both avenues should be pursued until one is determined to be 

not viable. The following steps should be taken to continue the review: 

Develop a more detailed analysis of the needed water supply, timing of that need, and 

comparison of local supply alternatives with the proposed regional options. 

 Continue discussion with appropriate federal authorities, as well as the Grand River Dam 

Authority to determine viable options for water supply, either for the Coalition or for 

individual entities.  

Perform a more detailed review of each recommended site, including a geotechnical 

analysis of the foundations and a design flood analysis. This should be done for at least 

Sites 8, 11, and 10a, and possibly for Site 10, if funding is available. 
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