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This Technical Memorandum describes the methods and recommendations for selecting 
basins to be analyzed at a detailed local level for each of the three strategies. The 
Memorandum includes the following sections: 

 Desktop Screening Analysis – A desktop analysis evaluated the potential 
effectiveness of and benefits of conservation, marginal quality water use, and 
regionalization in the hot spot basins, which in turn was used to develop a short-list 
of potential hot spot basins for detailed analysis. 

 Hot Spot Basin Public Meetings – A series of four public meetings was held in the 
hot spot basin areas to share information and obtain feedback on water 
conservation, marginal quality water, and regionalization strategies. 

 Recommendations – Three hot spot basins are recommended for detailed analysis 
based on the results of the desktop analysis and feedback received from the public 
meetings. 

2.0 DESKTOP SCREENING ANALYSIS 
The potential roles and effectiveness of conservation, marginal quality water use, and 
regionalization strategies in the hot spot basins were evaluated using the following data 
from the 2012 OCWP and supplemented with more recent data where available: 

 Demand; 

 Potential water savings from future conservation activities; 

 Availability of surface water and groundwater supplies; 

 Projected size and frequency of water shortages; 

 Legal availability (permitting) for new supplies; 

 Public water supply provider information; and 

 Availability of, and ability to beneficially use, marginal quality supplies. 

Table 1.1 provides general information regarding water use for each of the 12 hot spot 
basins. The light blue bars visually indicate the relative demands compared to other basins 
in the same row. For example, among the 12 hot spot basins, Basin 55 has the largest 
demands and largest bar, while Basin 26 has the smallest demands and bar. The table also 
shows that the largest demands in the Southwest and Panhandle Regions’ hot spot basins 
are associated with crop irrigation, while the largest demands in the Lower Washita, 
Beaver-Cache, and Central Regions’ hot spot basins are from the municipal and industrial 
(M&I, or public water supply) sector. This information provides a background for relative 
comparison between the hot spot basins. 

OWRB and Carollo staff developed criteria to screen the hot spot basins for potential 
subsequent detailed analyses. The list of criteria used for screening was unique to each of 
the strategies considered. Appendix 1A details the criteria and detailed screening of the hot 
spot basins. It includes one table summarizing criteria and results for each of the three 
strategies (conservation, marginal quality water, and regionalization). 
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Table 1.1 Summary of Hot Spot Basin Demands 

 
 
 
 
Table 1.2 Hot Spot Basin Water Supply Strategy Summary 

 

 

DEMAND FACTS

Region LW B-C CENT
Hot Spot Basin 22 26 34 36 38 40 41 42 51 54 55 66

2060 Total Demand (AFY) 8,746 3,331 19,014 6,600 83,563 19,186 33,064 7,062 27,740 30,400 312,929 22,483

Growth in Demand (2012 - 2060) (AFY) 2,675 650 6,347 2,829 9,913 2,123 3,836 4,219 5,633 11,393 47,812 5,782

Largest Demand Sector M&I M&I
Crop 

Irrigation
Crop 

Irrigation
Crop 

Irrigation
Crop 

Irrigation
Crop 

Irrigation
Crop 

Irrigation
M&I

Crop 
Irrigation

Crop 
Irrigation

Crop 
Irrigation

Largest Demand Sector (Percent of Total 
Basin Demand in 2060)

41% 74% 52% 92% 96% 95% 97% 88% 45% 88% 88% 95%

SOUTHWEST PANHANDLE

Region LW B-C CENT
Hot Spot Basin 22 26 34 36 38 40 41 42 51 54 55 66

Water Conservation Criteria
52% 161% 73% 30% 191% 82% 90% 45% 149% 78% 207% 35%

Marginal Quality Water Criteria
52% 61% 76% 76% 123% 61% 64% 133% 86% 131% 258% 79%

Overall MQW source/
demand compatibility

Regionalization Criteria
57% 58% 76% 78% 118% 69% 68% 134% 81% 128% 246% 88%

Geographic proximity
of providers

SOUTHWEST PANHANDLE

SUMMARY OF RELATIVE PERFORMANCE FOR ALL CRITERIA 
Darker colors indicate basins that better meet the criteria
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Table 1.2 summarizes the results of the detailed desktop screening analyses, showing the 
overall relative potential effectiveness of conservation, marginal quality water use, and 
regionalization in each hot spot basin. Dark orange coloration indicates a high potential for 
the noted strategy to be effective in the indicated basin. Light blue entries indicate a low 
potential effectiveness based on quantitative metrics, like size and frequency of gap and 
potential reduction in gaps or depletions. Qualitative metrics were considered to account for 
concepts like demand compatibility with marginal quality water source and geographic 
proximity of public water supply systems for regionalization. The qualitative evaluation is 
summarized using a green check to indicate the highest potential for implementing a water 
supply strategy; an orange exclamation point for moderate potential; and a red “X” 
indicating the lowest potential relative to the other basins. 

2.1 Water Conservation 

Basins 26 (Beaver-Cache Region), 38 (Southwest Region), 51 (Central Region), and 55 
(Panhandle Region) best met the screening criteria for water conservation, relative to the 
other hot spot basins. From the 2012 OCWP, these basins generally showed the highest 
potential for reduction in the frequency or magnitude of shortages through implementation 
of moderate additional conservation (termed “Scenario I” conservation in the OCWP) 
strategies for public water suppliers or crop irrigation. Each of these basins self-reported 
relatively high water loss in public water supply systems, which could potentially be reduced 
through implementation of certain conservation strategies. Moreover, by 2060, surface 
water is projected to be fully (or nearly fully) allocated for permits in these basins, further 
restricting access to local water sources. 

2.2 Marginal Quality Water 

Basins 38 (Southwest Region), 42 (Southwest Region), 51 (Central Region) and 
55 (Panhandle Region) best met the screening criteria for marginal quality water supply 
use, relative to the other hot spot basins. Marginal quality water sources include treated 
wastewater (also called reclaimed water), stormwater, oil and gas flowback or produced 
water, brackish water, and waters with elevated levels of key constituents. Basin 38 shows 
potential for using brackish water while Basins 42 and 55 show potential for using reclaimed 
water. 

Basin 51 shows a high potential for use of marginal quality water to address its future water 
needs. The 2012 OCWP evaluation of marginal quality water supply did not consider 
groundwater quality in detail due to a lack of data throughout the state. However, limited 
groundwater data were available in some hot spot basins, and these data were considered 
in the current desktop analysis. The Marginal Quality Water Legislative Workgroup 
(convened as part of the 2012 OCWP development) considered waters with elevated levels 
of key constituents (like nitrate and total dissolved solids [TDS]) to be marginal quality water 
supplies because they require advanced treatment in order to meet drinking water 
standards. 
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Nitrate and TDS data in major aquifers have been compiled by the Oklahoma Department 
of Environmental Quality from source sampling of public water supply providers1 and are 
also documented in the recently-published USGS 2013 study titled, “Hydrogeology, 
Distribution, and Volume of Saline Groundwater in the Southern Midcontinent and Adjacent 
Areas of the United States.” Nitrate levels in some areas of the North Canadian River 
alluvium aquifer in Basin 51 are above the 10 mg/L drinking water standard and are 
therefore considered to a potential source of marginal quality water. Basin 51 was 
considered to have potential for overall MQW source/demand compatibility. Review of 
groundwater quality data in other basins did not result in changes to their ratings. 

2.3 Regionalization 

Basins 26 (Beaver-Cache Region), 34 (Southwest Region), 38 (Southwest Region), and 
51 (Central Region) best met the criteria for regionalization of water supplies relative to the 
other hot spot basins, based on the desktop screening analysis. Public water supply systems 
in these basins and adjoining basins are in relatively close proximity to each other, which 
may help control costs associated with interconnecting the systems to improve reliability. 

2.4 Desktop Screening Results 

Figure 1.2 illustrates the basins shortlisted for potential detailed analysis of each water 
supply strategy. The desktop analysis was limited by the basin-wide scale of the information 
available in the 2012 OCWP. Accordingly, there may be localized opportunities for use of 
each of these strategies that are not reflected in these results. 
 

 
Figure 1.2 Candidate Hot Spot Basins for Detailed Analysis 

                                                 
1 Available at http://www.deq.state.ok.us/wqdnew/groundwater/aquifer_maps.html 

http://www.deq.state.ok.us/wqdnew/groundwater/aquifer_maps.html
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3.0 HOT SPOT BASIN PUBLIC MEETINGS 
OWRB conducted a series of hot spot basin public meetings to share information and solicit 
local interest in participating in the detailed analysis of conservation, marginal quality water, 
and regionalization water supply strategies. Four public meetings were held to provide an 
opportunity for local participation in or near each of the 12 hot spot basins: 

 March 11, 2014 in Goodwell (Panhandle Region); 

 March 12, 2014 in Quartz Mountain (Southwest Region); 

 March 13, 2014 in Duncan (Beaver-Cache and Lower-Washita Regions); and 

 April 16, 2014 in Yukon (Central Region). 

OWRB sent letters to local water supply providers and other stakeholders, posted meeting 
information on its website, and issued press releases to advertise the meetings and 
encourage local participation in the meetings and engagement in the process.2 

Each meeting began with a presentation providing a framework for the water supply 
discussion. The presentation discussed the background of the Water for 2060 Act, provided 
state, regional, and basin-level information from the 2012 OCWP and desktop analyses, 
and described the planned Water for 2060 work to evaluate the conservation, marginal 
quality water, and regionalization supply strategies. The region and basin-level data were 
specific to the location of the meeting, providing attendees with the information most 
relevant to them. Following the technical presentation at each meeting, OWRB staff led a 
public discussion period. 

Appendix 1B contains a summary of public comments collected during the hot spot basin 
meetings and a copy of the presentation used in the meetings. Public comments common 
to many of the meetings include incentivizing water efficiency, expanding use of marginal 
quality water supplies (including brackish groundwater and treated wastewater), additional 
research (such as better brine disposal, irrigation technologies, and groundwater quality 
and quantity), and use of a combination of water supply strategies 

4.0 RECOMMENDATIONS 
Using the desktop screening analysis and input gathered in the hot spot basin public 
meetings, the project team evaluated where to conduct the more detailed analysis for each 
of the water supply strategies. The recommendations are based on the applicability and 
anticipated effectiveness of the water supply strategy for reducing the projected water 
supply shortages in the basin, the availability of data necessary to conduct a more detailed 
analysis, the willingness of local water providers and users to actively participate in the 
study, and the anticipated applicability of the results from the analysis to water providers 
and users across the state. The recommendations are: 

                                                 
2 Press release posted at http://www.owrb.ok.gov/news/news2/pressrelease2014.php#022414 

http://www.owrb.ok.gov/news/news2/pressrelease2014.php%23022414
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 Water Conservation in Basin 26 (Beaver-Cache Region) – Water supply issues 
have become increasingly evident in Basin 26 with the ongoing extended drought. 
Water users and the public have responded well by implementing drought 
management measures including water use restrictions. However, there is also an 
ongoing role for increased water conservation to reduce pressure on local supplies, 
even in normal precipitation years. In fact, reducing demands each year can help 
preserve the ability of reservoir storage and other supplies to provide adequate 
supplies through times of drought. 
 
In addition to scoring well against the desktop screening criteria, feedback from the 
public meeting in Duncan also showed significant support for analyzing conservation 
potential in the area. In particular, officials from the City of Duncan expressed 
interest in participating and a willingness to share data with the project team, both of 
which are necessary for a successful analysis. The proposed demonstration will 
primarily focus on municipal and industrial (M&I) conservation, since that is the 
predominant demand sector in the basin. The analysis is expected to include other 
public water suppliers (e.g., Comanche, Stephens County Rural Water District #3), 
and its results will serve as examples of the potential role of conservation for others 
in the region and state. 

 Marginal Quality Water use in Basin 51 (Central Region) – Water supply options 
are very limited in Basin 51. For example, surface water permits are already fully 
allocated in the basin, leaving groundwater as the only remaining locally available 
fresh water supply. However, water quality in the aquifers underlying the basins is 
known to have significant issues. Communities in the southern (downstream) portion 
of Basin 51 are evaluating use of brackish groundwater for potable use through 
efforts underway by the Central Oklahoma Water Resources Authority (COWRA). 
Advanced treatment will be required to reduce total dissolved solids (TDS) to 
acceptable levels for drinking water. In other parts of the basin, aquifer data and 
users’ experience indicates widespread nitrate levels near or above drinking water 
standards (e.g., in portions of the North Canadian alluvial aquifer). Water reuse 
opportunities may exist in the basin’s communities through available effluent from 
water reclamation facilities and increasing water demands. 
 
The analysis in Basin 51 initially will screen all sources of marginal quality water 
(treated wastewater, stormwater, oil and gas flowback and produced water, brackish 
water, and waters with elevated levels of key constituents) to determine which have 
a high potential to offset fresh water use. A detailed analysis of those marginal 
quality water supplies with the highest potential will be performed. It is anticipated 
that the detailed analysis will focus on water reuse and brackish groundwater 
supplies, with recognition of the efforts already underway in the basin. The results of 
the local demonstration study will be applicable to many other areas the state, as 
there are several areas that may be able to effectively implement water reuse and 
many areas that also are constrained in their ability to use groundwater due to water 
quality of locally-available groundwater supplies. 



 

September 2015 1-8 
pw://Carollo/Documents/Client/OK/CH2M Hill Inc/9093B00/Deliverables/TM1 Selection of Hot Spot Basins for Detailed Analysis.docx (Final) 

 Regionalization in Basin 38 (Southwest Region) – Reliably meeting water needs 
is challenging, particularly under extended drought conditions. Emergency outages 
and other supply constraints can also affect deliveries to customers. Having access 
to a diverse set of groundwater and surface water supplies can help increase overall 
system reliability, and providing interconnections between systems is one way of 
realizing that goal. The City of Altus, nearby rural water districts (including those 
with service areas extending beyond the boundaries of Basin 38), and others 
already have the ability to share water supplies through system interconnections on 
an emergency and/or ongoing basis. However, determining how to expand these 
interconnections and strategically adding new interconnections will improve water 
supply robustness.  
 
The demonstration study will focus on providing reliability to water providers through 
the use of multiple supply sources, and may examine opportunities to add new 
groundwater supplies to interconnected systems to bolster the area’s predominant 
use of surface water supplies. New groundwater supplies and interconnected 
systems may offer opportunities and reliability benefits associated with a centralized 
treatment facility serving multiple providers. Opportunities may also be identified for 
centralizing other existing or new supply sources that could be delivered through 
interconnected systems. Local participants have expressed a willingness to share 
distribution system mapping and groundwater well production data, which will be 
necessary to a successful regionalization analysis. 

The recommendations cover three of the four general areas of the state with identified hot 
spots. The fourth area, the Panhandle Region, through its own work has already 
implemented significant water conservation (both in terms of public water supply and crop 
irrigation water use) and is studying water reuse opportunities. The Oklahoma Panhandle 
Agriculture and Irrigation (OPAI) and the Panhandle Regional Economic Development 
Coalition, Inc. (PREDCI) developed the Panhandle Regional Water Plan (PRWP) in 
December 2012. The PRWP provides region-specific actions that support the 2012 OCWP 
priority recommendation including water conservation, efficiency, and reuse. The City of 
Guymon currently is pursuing opportunities to reuse its treated wastewater effluent. The 
region’s demonstration of commitment to water efficiency puts it ahead of the detailed 
analyses that will be conducted as part of this project, and can serve as a model for other 
basins much as the Hot Spot analyses will provide. 
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