
 

SCENARIO #1: LARGE-SCALE DIVERSION (HYPOTHETICAL) 

HYPOTHETICAL 
The Ogallala or High Plains Aquifer underlies one of the major agricultural regions in the world, 
including parts of eight States: South Dakota, Nebraska, Wyoming, Kansas, Colorado, Oklahoma, Texas, 
and New Mexico.  Most of the groundwater from the Ogallala Aquifer is used to irrigate crops, much of 
which is used to feed livestock.  After 1940, the total number of acres irrigated with groundwater in the 
High Plains region expanded from 2.1 million acres in 1949 to 13.7 million acres in 1997.  As of 1997, 
Nebraska, Texas, Colorado, Kansas, Wyoming, and New Mexico were among the 20 leading states in 
irrigated land.  As the amount of irrigated land increases, groundwater levels decline.  By 1980, water 
levels in the aquifer in parts of southwest Kansas, New Mexico, Oklahoma, and Texas have declined 
more than 100 feet.   
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Chronic drought conditions in parts of the High Plains exacerbate declining water levels.  A drought 
occurred in the southern High Plains Area in the 1990s.  Agricultural producers pumped water for 
irrigation to supplement precipitation.  The increased demand for crop water by irrigators resulted in an 
increased rate of water level decline averaging 1.35 feet per year from 1992 to 1997.  The Texas Water 
Development Board estimated that the net depletion rate of the aquifer averaged 3.62 million acre-feet per 
year from 1990 to 2000.  Meteorologists predict that chronic drought conditions will persist over the next 
decade, along with groundwater shortages. 
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Faced with an imminent groundwater shortage in the short and long term, the eight states of the High 
Plains are developing a regional management plan for the Ogallala Aquifer.  This plan will encourage the 
continued use and improvement of efficient water-use technology and water conservation efforts.  It will 
also establish methods to recharge the aquifer over the long term (100 years).  One method is to buy or 
lease water rights from farmers who consume a majority of the groundwater supply.  Another method is a 
joint state effort (named the High Plains Joint State Venture, HPJSV) to withdraw water from Lake 
Superior.  Water will be withdrawn from Lake Superior and will be transported into the High Plains 
through a series of pipelines and canals, utilizing (where possible) the natural river systems.  The HPJSV 
is requesting Congress to approve a multi-agency feasibility study of this project. 
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Constructed in stages over a period of 12 to 15 years, the pipeline will withdraw water from the western 
edge of Lake Superior and transport it to the High Plains states, starting in the northern states and 
continuing south. In the beginning stages, several large diameter pipes will be constructed offshore of 
Duluth, Minnesota. Basic water treatment (filtration/chlorination) will be provided to eliminate the 
potential for spread of invasive species. It is anticipated that water will be transported through a 
pipeline/canal system into the Missouri River in South Dakota.  This water will supplement irrigation 
water supplies during the growing seasons and will be injected into the aquifer during the non-growing 
season. In later stages, the water will be diverted into canals and rivers going into the southern High 
Plains states. When construction is completed the pipeline will withdraw 1.538 billion gallons per day 
(see table below for conversions). The HPJSV has completed the preliminary groundwork for this project 
by securing land lease agreements in all the states affected by this diversion project.  
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Lake Superior is the largest of the Great Lakes by volume (2,900 cubic miles/12,100 cubic km) and 
surface area (31,700 sq. miles/127,700 sq. km).  In 2002, the lake’s water level is expected to increase 
slightly from 2001 levels due to the above average precipitation levels recorded in the winter of 2002.  
The rest of the Great Lakes are also expected to have increased lake levels.  Over the project’s 100-year 
planning horizon, Lake Superior’s water levels will likely fluctuate according to the historical record. The 
project’s impact on these fluctuations is unknown.  In its request to Congress, the HPJSV is making the 
argument that the proposed water withdrawal of 1.538 BGD (equilivant to the difference between the 
Long Lac/Ogoki diversion, 3.606 BGD, and the Chicago diversion, 2.028 BGD) is essentially removing 
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HYPOTHETICAL 
The HPJSV believes that the ecological impacts to Lake Superior and the Great Lakes Basin from such a 
proposed diversion are unknown and likely to be insignificant. Several public interest groups, 
environmental groups, and governmental agencies are concerned about these unknown impacts to the 
Great Lakes system. Additionally, these groups are concerned about the cumulative effects of such 
diversion projects.     
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To increase the understanding of these potential impacts, the HPJSV has offered to provide financial 
assistance for a program to inventory and monitor Great Lakes ecological and physical resources for the 
purposes of discerning impacts from its proposal. These programs will help guide future decisions in 
water resources management and conservation efforts within the Great Lakes Basin. In addition to 
funding monitoring and inventory programs, HPJSV will be willing to support new wetlands restoration 
projects to further enhance the resources of the Great Lakes.    

 
 

HYPOTH
The HPSJV views the Lake Superior water diversion project as a valuable option in replenishing the 
Ogallala Aquifer and meeting the future agricultural needs of irrigation in the High Plains region.  This 
project, along with water conservation efforts and water rights purchases, will contribute to the region’s 
long-term sustainable groundwater management plan.   ETICAL 
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only surplus water from the Great Lakes system and hence, have no net affect on the historic natural flow 
regime.    
 

  

 

 
SUMMARY 
 
Location: High Plains States: Colorado, Kansas, Nebraska, New Mexico, Oklahoma, South 
Dakota, Texas, and Wyoming 
Type of Water Use: Agriculture irrigation districts 
Water Source: Lake Superior 
Water Discharge: Ogallala aquifer 
Time Period: 2005 
Lake Levels: Fluctuations over the next 100 years according to the historical record 
 
 cfs MGD m3/s mld 
Quantity of Diversion 2380 1538 67.39 5822 

 
 
Note: Although similar options for aquifer recharge have been considered, this scenario is not 
based on an actual proposal. 



Hypothetical Lake Superior Diversion 
(Minnesota and South Dakota) 
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Basin Boundary 

Intake
Lake Superior

North Dakota Minnesota
Pipeline/Canal

Wisconsin

South Dakota 

Missouri River

Nebraska Iowa



 

SCENARIO #2: SMALL-SCALE DIVERSION 
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Scoville, Indiana is a growing bedroom community located three miles outside the Great Lakes Basin. 
The majority of working residents commute to Chicago and other nearby communities. The 2000 Census 
showed the population of the town at 5,400 people and projections of growth are 2 percent a year. 
Currently, public water supply for the town comes from surface water, which is stored in a reservoir that 
cannot be expanded; because of the growing population, this source will soon be used to its capacity. 
Scoville proposes diverting 500,000 gallons per day (1.89 mld) from the Little Calumet River, which 
flows into Lake Michigan. The water would be withdrawn at an existing intake pipe at Waterton, about 6 
miles (9.6 kilometers) northwest and carried to Scoville for treatment and municipal use. Recent studies 
have shown that Waterton, which uses 2 MGD (7.57 mld) of water, loses nearly 200,000 gallons per day 
(757,082 l/d) due to an outdated transmission system; as part of its efforts to improve Great Lakes 
resources, Scoville would eliminate this inefficiency by paying for a leak detection survey and 
replacement of up to 20 percent of Waterton’s system. Since Scoville already has its own wastewater 
treatment plant, it makes sense economically to treat the water there and discharge the remainder into 
Crooked Creek, which is within the Kankakee Watershed in the Upper Mississippi River Basin. 
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The town has looked for other sources, but groundwater supplies are unusable because of contamination 
while other surface water sources of an adequate size are too far away to consider for this small 
community. The city relies heavily on conservation efforts that currently enable it to make do with its 
limited surface water supply. These efforts would continue if the diversion is approved, and the city has 
committed to look for new ways to conserve water as well. Projections for continued growth show the 
city could run short of water within the next four years and the timeline for pipeline construction is about 
two years. 
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HYPOTHETICAL 

The Little Calumet River is a coldwater salmonid river that is popular for trout fishing and there are 
concerns from some public interest groups that the proposed use could have some affect on water levels 
in the river. The river’s flows are quite variable, with lowest flows in the summer and highest flows in the 
winter; a wide range of flows also can occur within a given month. The river has a gage about 6 miles 
downstream of the proposed diversion that has been in place since 1945. For the period of record, average 
annual mean flows are 77.1 cubic feet per second (2.18 m3/s). The highest daily mean flow of 3040 cfs 
(86.1 m3/s) occurred in November 1990, and the lowest daily mean flow of 17 cfs (0.481 m3/s) occurred 
in August 1965. The record for an annual seven-day minimum of 19 cfs (0.538 m3/s) was also set in 
August 1965. Based on current uses, the Little Calumet loses about 2 MGD (7.57 mld) of water to 
consumption. Although the additional loss of 0.5 MGD (1.89 mld) may not place significant new stresses 
on the river, several groups, such as Trout Unlimited, have expressed their concern that the diversion 
could impact recreational fishing. Such groups are worried that the approval of the diversion will open the 
floodgates for more water to leave the river. In particular, they believe the town of Scoville will continue 
growing and need to request additional water within 10 years. Water levels in the Great Lakes have 
dropped substantially over the past four years, but the lakes will likely continue to fluctuate according to 
their normal cycles. 
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The discharge after use will lead to an increase in flow for Crooked Creek, which has an average annual 
flow of about 10 cfs (0.283 m3/s). However, there are no projections for significant impacts on the 
receiving system. A few concerns have been expressed for the potential transmission of aquatic nuisance 
species, but treatment of the water before and after use by the town of Scoville should prevent this from 
occurring. 

 

 
To alleviate concerns over the diversion, the town of Scoville has agreed to pay about $200,000 per year 
into a trust fund designed to protect the Little Calumet River and the Lake Michigan watershed. This trust 
fund is designed to provide for resource restoration efforts in a number of identified areas. The actual 
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HYPOTHETICAL 
SCENARIO 

If the diversion is not approved, Scoville has a couple of options for dealing with its water shortage. It 
could pass a law that sets strict limits on new development. This would cap the number of homes served 
by the Scoville water system at 2500, or a total of 500 new homes. This option is not palatable because it 
places limits on land use, and property rights advocates have threatened lawsuits if such restrictions are 
imposed. The other option is to force new developments to find their own sources of water. However, this 
could also disrupt the relationship between landowners and Scoville. This second option could prompt 
many developers to look toward the Great Lakes Basin for water anyway. 
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dollar amount will be linked to the amount of water consumed by Scoville and will show up as a charge 
on monthly water bills. 
 

 
 

 
 
Location: Scoville and Waterton, Indiana 
Type of Water Use: Public water supply 
Water Source: Little Calumet River, tributary of Lake Michigan 
Water Discharge: Crooked Creek, tributary of Upper Mississippi River Basin 
Time Period: 2010 
Lake Levels: There has been a substantial drop the past four years, but the lakes should continue to 
fluctuate according to their normal cycles. 
Percent of Lowest Daily Mean Flow Used: 2.9% 
 
Data Based on Period of Record From 1945-2000. 
 cfs MGD m3/s mld 
Proposed Diversion 0.774 0.5 0.022 1.89 
Annual Mean Flow 77.1 49.83 2.18 188.6 
Highest Annual Mean (1991) 124 80.14 3.51 303.4 
Lowest Annual Mean (1964) 36.5 19.64 1.03 89.30 
Highest Daily Mean (Nov 28 1990) 3040 1965 86.1 7437 
Lowest Daily Mean (Aug 24 1965) 17 10.99 0.481 41.59 
Annual Seven-day Minimum (Aug 1965) 19 12.28 0.538 46.48 
Instantaneous Peak Flow (Nov 28 1990) 3880 2088 109.9 9492 

 
 
Note: This scenario is based on similar proposals at other locations. The names of cities have been 
changed to prevent any misunderstandings of actual situations. 



Hypothetical Public Water Supply Expansion (Indiana) 

 
NOTE: THE CITY NAMES OF WATERTON AND SCOVILLE ARE FICTITIOUS, ADDED FOR THE PURPOSES OF THIS GLC SCENARIO EXERCISE. 
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SCENARIO #3: INTRABASIN DIVERSION 
 
The Region of Waterloo is proposing a Long Term Water Strategy (LTWS) to ensure adequate water 
supply to the Region until the year 2041. The LTWS includes the construction of a 318 MLD (84 MGD) 
Lake Huron displacement pipeline to be completed in 2018. The water will be taken from Lake Huron at 
Goderich and returned to the Grand River, which flows to Lake Erie. About 10 percent (31.8 MLD/8.4 
MGD) will be consumed along this route, and return water will receive tertiary treatment. An abandoned 
rail line runs between Goderich and Guelph, which the Region has proposed to use as a utility corridor for 
the 106 kilometer (66 mile) high pressure steel pipeline. The pipeline would totally replace the Region’s 
current groundwater supplies, but about 90 mld (24 MGD, half the current capacity) would be kept active 
for emergencies. Ongoing water use efficiency is an essential part of the Region’s water supply strategy. 
The Region has requested a water-taking permit and is pursuing necessary construction consultations for 
the project. 
 
The Long Term Water Strategy has considered population projections, water demands, and water 
efficiency initiatives for the 50 year study period, and water quality, quantity, reliability, environmental 
impacts and costs for a number of water supply options including: groundwater, aquifer recharge, Great 
Lakes pipelines, and additional Grand River supplies. However, the Region is reluctant to tap its 
groundwater resources further because restrictions would need to be placed on other users. Also, the 
groundwater supply is considered very hard, with an average hardness of 428 mg/L; water with average 
hardness over 200 mg/L is classified as “poor but tolerable” by the Ontario Drinking Water Guidelines. 
 
Both Lake Huron and Lake Erie are suggested as possible water sources for a displacement pipeline. 
Based on the information collected at the Public Information Centres and a telephone survey, the majority 
of the public would prefer a Lake Huron water source even if the cost is higher because of perceived 
better water quality from a Lake Huron sources. From a treated water perspective, both water sources 
would be equal. The proposed Lake Huron pipeline would also reduce environmental impacts of laying 
pipeline since the delivery route uses an abandoned rail line. The displacement pipeline option suggests 
that the Region would first pursue a Lake Huron option (as desired by the public) and if unsuccessful in 
obtaining regulatory approvals then a Lake Erie pipeline would be pursued. In either case, the discharge 
water would flow to Lake Erie through the Grand River from various points of use. These discharges 
would augment the river’s flows by nearly 4 m3/s (141 cfs). The river has a gage with a long record of 
historic data at Brantford, about 25 kilometers (15.5 miles) downriver from the point where discharges 
will begin. 
 
Comments received at the various public forums held for the LTWS identified a number of issues that 
have been considered in developing the preferred option. These issues include resource protection, 
growth, water conservation, cost, environmental impacts, water quality and security of supply. Water 
conservation was seen as an important part of any long-term strategy. Many felt that while the Region has 
a good record of being water efficient, more could and should be done. Many expressed the feeling that 
more should be done to restrict outdoor water use and that the existing local municipal bylaws should be 
more aggressively enforced. Some felt that water rates should be increased to promote water efficiency.  
Some members of the public felt that limiting growth would be an appropriate solution to the Region’s 
long-term water supply issues and that growth should not exceed the servicing ability of local resources. 
 
The Region of Waterloo believes that the ecological and physical impacts to the Lake Huron and Lake St. 
Clair will be minimal. In order to evaluate these impacts, Waterloo will endorse continued 
implementation of the Region’s Water Resources Protection, including the water level monitoring and 
reporting programs, as an essential element of the Region’s Water Supply Master Plan.  Additionally, the 
Regional Municipality will direct staff to provide annual reviews of progress on the Region’s Water 
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Supply. Impacts to the Grand River System are unknown, but will be monitored throughout the duration 
of the project. 
 
SUMMARY 
 
Location: Waterloo Region, Ontario, Canada 
Type of Water Use: Public water supply 
Water Source: Lake Huron 
Water Discharge: Grand River 
Consumptive Use: 10 percent (31.8 MLD/8.4 MGD) 
Time Period: 2002 
Lake Levels: Lakes levels continue to fluctuate according to their normal cycles. 
 
 
 cfs MGD m3/s mld 
Proposed Diversion 130 84 3.68 318 
Consumptive Use (10%) 13.0 8.4 0.368 31.8 
Return Flow (to Lake Erie) 117 75.6 3.312 286.2 
Grand River Data at Brantford from 1913-1923, 1947–1999 
Annual Mean Flow 1,999 1,292 56.6 4,890 
Highest Annual Mean (1985) 3,171 2,049 89.8 7,758 
Lowest Annual Mean (1958) 932.3 602 26.4 2,280 
Highest Monthly Flow (March 1918) 13,914 8,992 394 34,041 
Lowest Monthly Flow (August 1918) 196.7 127 5.57 481 
Highest Daily Mean (March 20 1948) 47,674 30,813 1350 116,640 
Lowest Daily Mean (January 5 1918) 24.01 15.5 0.68 58.8 
Lowest Daily Mean since 1950 (January 21 1961) 211.9 137 6 518.4 
Instantaneous Peak Flow (May 17 1974) 62,860 40,627 1780 153,792 

 
 
Note: This scenario is based on a real proposal, but not all information should be regarded as 
representative of the actual situation. 



Waterloo Region Water Supply Route 
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