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CHAPTER 1 
INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION 

On May 14, 2014, Cherokee Metropolitan District (CMD) received an executed Compliance 
Order on Consent (COC) from the Colorado Department of Public Health and Environment 
(CDPHE).1 As set forth in this COC, CMD must meet several milestones toward coming into 
compliance with the TIN and TDS permit limits. The purpose of this report is to summarize the 
efforts that have been made by CMD to achieve progress towards the source control tasks 
defined in the Cherokee Metropolitan District Water Reclamation Facility Total Dissolved 
Solids Compliance Implementation Plan (Implementation Plan), revised April 17, 2015.2 

1.2 BACKGROUND 

Cherokee Metropolitan District (CMD) is a quasi-municipal governmental entity located just 
outside the city limits of Colorado Springs, Colorado in El Paso County. Established in 1957, 
CMD serves approximately 23,000 customers, and the main service area known as Cimarron 
Hills, encompasses approximately 6,300 acres. In addition to the main service area, CMD 
provides water and/or wastewater service to Ellicott, Schriever Air Force Base (SAFB), and the 
Meridian Service Metropolitan District (MSMD). An overview of CMD’s water and wastewater 
systems and associated district service area boundaries are shown in Figure 1.1. 
CMD completed construction of its Wastewater Reclamation Facility (WRF) in 2010. The 
facility has a permitted hydraulic capacity of 4.8 mgd and a permitted organic loading rate of 
8,835 lb/day. The treated effluent (reclaimed water) is conveyed approximately four miles to a 
complex of 10 rapid infiltration basins (RIBs) for recharge to the Upper Black Squirrel Creek 
Designated Basin (UBSC) aquifer. In May 2010, a permit authorizing the discharge of reclaimed 
water to groundwater through the RIBs was approved. From monthly Discharge Monitoring 
Reports (DMRs) submitted for various water quality parameter concentrations under the 
approved permit, it was determined that the WRF effluent exceeded the permit limit for total 
inorganic nitrogen (TIN) and total dissolved solids (TDS) at monitoring wells located at the RIB 
site. 

1.3 WATER SYSTEM 

CMD’s water system is shown in blue in Figure 1.1 (dashed blue lines are owned by other 
districts). CMD owns only groundwater supplies, but it has taken delivery of some treated 
surface water from the Colorado Springs Utilities (CSU) system under a temporary lease 
arrangement in recent years, while it developed additional supplies.  

                                                 
1 Compliance Order on Consent, Number: MC-140514-1. Received May 14, 2014. Effective June 23, 2014. State of 
Colorado, Department of Public Health and Environment, Water Quality Control Division. 

2 Cherokee Metropolitan District Water Reclamation Facility Total Dissolved Solids Compliance Implementation 
Plan. Compliance Order on Consent Number: MC-140514-1. Revised: April 17, 2015. Forsgren Associates, Inc. and 
Hatch Mott MacDonald. 
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UBSC aquifer water makes up the majority (approximately 85%) of the existing water supply for 
the District. This alluvial source is divided between two distinct categories: exportable and non-
exportable. To address its water supply limitations, CMD has recently developed the Sundance 
well field in the Black Forest area, a nonrenewable Denver Basin groundwater supply. CMD also 
holds additional Denver Basin water rights in that area for future development when needed.
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1.4 WASTEWATER SYSTEM 

The wastewater collection system is shown in green in Figure 1.1 (dashed green lines are owned 
by other districts), with the reclaimed water line shown in purple. CMD primarily provides 
wastewater service to Cimarron Hills, but also takes flow from connectors such as SAFB and 
MSMD. 

Wastewater is conveyed to the WRF, which uses biological treatment with sequencing batch 
reactors (SBRs) to provide carbon oxidation (organic carbon removal), nitrification (ammonia 
removal), and denitrification (nitrate removal). Following the SBRs, water flows to an 
equalization basin prior to ultraviolet light (UV) disinfection (microorganism destruction and 
inactivation). Reclaimed water is then conveyed by gravity to the District’s RIBs, where it 
percolates back into the UBSC aquifer. CMD also provides some of the reclaimed water to an 
agricultural user for irrigation. 

Figure 1.2 presents a wastewater collection system schematic showing the sources of wastewater 
treated at the WRF. In addition to treating wastewater from its own service area, the CMD 
provides wastewater treatment for MSMD and SAFB. 

 
Figure 1.2 

Wastewater Collection System Schematic 
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Pursuant to an intergovernmental agreement (IGA) with CMD, MSMD shared the costs to 
develop the WRF for a share of capacity in the WRF. Flow from MSMD, Woodmen Hills, 
Falcon Highlands and Paint Brush Hills Metro Districts are comingled at the Meridian Lift 
Station. A portion of the combined flow is pumped to the Woodmen Hills Wastewater Treatment 
Plant, and the rest is conveyed south to the WRF and allocated to MSMD’s share of capacity. 
CMD also has an agreement to provide wastewater treatment for SAFB. The planning for the 
WRF projected an average wastewater flow from SAFB of 0.23 MGD. The majority of this flow 
is made up of residential flow and typical municipal wastewater. A relatively small percentage of 
the total flow, approximately 3,000 to 5,000 gpd, is industrial discharge from boiler and cooling 
tower operations. The agreement between CMD and SAFB provides that SAFB is subject to 
CMD’s industrial pretreatment program. 

1.5 SOURCE CONTROL GOALS 

The sources of TDS in CMD’s wastewater were discussed and presented in the Feasibility Study, 
revised April 17, 2015.3 CMD is currently implementing a number of source control activities 
outlined in the Implementation Plan. Over the past year, CMD has gathered and evaluated TDS 
data to try to determine the TDS reduction due to their source control actions. 
The source control tasks identified in the Implementation Plan are presented below. 

1. Reduce the use, to the extent possible, of high-TDS drinking water wells. 
2. Complete the augmentation plan on the Sundance Dawson well, then construct and put 

the new well into operation. 
3. Evaluate implementation of the Black Forest, Phase 2 wells at Shiloh Ranch and County 

Line Estates. 
4. Continue working with industrial dischargers to implement their use of BMPs. 
5. Continue implementing and communicating residential softener moratorium passed in 

November 2014. 
6. Investigate potential to expand agricultural reuse to reduce TDS loading to RIBs during 

the growing season. 
The progress and current status of each of these efforts is discussed in Chapter 2. 
 

                                                 
3 Cherokee Metropolitan District Water Reclamation Facility Total Dissolved Solids Compliance Feasibility Study. 
Compliance Order on Consent Number: MC-140514-1. Revised: April 17, 2015. Forsgren Associates, Inc. and 
Hatch Mott MacDonald. 
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CHAPTER 2 
SOURCE CONTROL ACTIVITIES 

2.1 GENERAL 

This chapter presents information regarding the progress of source control activities 
implemented by CMD. These activities include the reduction in use of high-TDS wells, 
construction and operation of additional wells, enhanced use of BMPs by industrial dischargers, 
continued implementation of residential softener moratorium, and investigation of potential 
expansion of agricultural reuse to reduce TDS loading to the RIBs. 

2.2 REDUCED USE OF HIGH-TDS DRINKING WATER WELLS 

One method of reducing the TDS of the reclaimed water is to reduce the TDS of the water supply 
through the identification and reduction in use of high-TDS drinking water supply wells. In 
2015, CMD’s water supply well system may be broken down into three areas: North Well Field, 
South Well Field and the recently developed Black Forest Sundance Well Field. The North and 
South Well Fields supply water from the UBSC Basin while the Black Forest Sundance Well 
Field supplies water from the Denver Basin. The locations of these well fields are identified in 
Figure 1.1. Average 2015 TDS concentrations for each supply well are listed in Table 2.1. 
 

Table 2.1 
2015 Average Gravimetric TDS Concentrations for CMD Supply Wells Used in 2015 

Well # of TDS Samples Average  TDS (mg/L) Min/Max TDS (mg/L) 
North Well Field 

No. 1 7 271 244 / 300 
No. 2 8 301 280 / 328 
No. 3 8 319 296 / 356 
No. 4 6 247 228 / 288 
No. 5 8 254 208 / 336 
No. 6 8 281 244 / 320 
No. 7 8 213 192 / 248 
No. 8 8 460 416 / 504 

No. 18 – Tipton 8 249 216 / 264 
No. 20 – Goss 8 359 324 / 384 

South Well Field 
No. 9 8 215 196 / 244 
No. 10 8 294 264 / 344 
No. 11 29 298 246 / 372 
No. 12 26 205 144 / 244 

No. 13* 8 472 432 / 492 
No. 15* 7 358 336 / 376 
No. 16* 6 295 268 / 348 
No. 17* 8 230 208 / 268 

No. 19 – Duncan 8 213 192 / 228 
Black Forest Sundance Well Field 

Sundance AR-1 4 82 81.8 / 82.9 
Sundance DN-4 2 123 121.6 / 124.7 

*Located south of the RIBs 
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Average TDS concentrations in the North Well Field range from 213 to 460 mg/L and from 205-
472 mg/L in the South Well Field. Supply wells that are downgradient of the RIBs include No. 
13, 15, 16, 17, and Sweetwater 5. The highest average TDS concentrations are found in Wells 
No 8, 13, 15 and 20 – Goss. 

Figure 2.1 combines 2015 average gravimetric TDS concentrations and average well flow for 
CMD supply wells. The deviation bars represent +/- one standard deviation of measured values. 

Figure 2.1 
2015 Average Gravimetric TDS and Production for CMD Supply Wells 

 
Wells No. 8, 13, 15 and 20 – Goss are CMD’s highest TDS drinking water supply wells. The 
most effective wells to target for a reduction in production are No. 8 and 13 based on the 
combination of high TDS concentration and production. In particular, Well No. 13 has the 
highest average TDS concentration and is the largest producing well by a significant amount. 
Figure 2.2 shows reduction in production for Wells No. 8 and 13 during the later months of 
2015. Adjustments to well production must balance other factors in addition to TDS 
concentration such as water rights, nitrate concentration, and well production capacity. 
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Figure 2.2 
Monthly Well Production for Selected High-TDS Wells 

(January 2015 – February 2016) 

 

Table 2.2 presents the combined flow of the high-TDS drinking water wells identified in Figure 
2.2 as a percentage of the total drinking water supply well flow. A larger percentage of 
production contribution from high-TDS drinking water wells results in an increased water supply 
TDS concentration. 

Table 2.2 
High-TDS Contribution for Supply Wells Production 

Month High-TDS 
Production 

Total Drinking 
Water Supply 
Production 

High-TDS 
Percentage of Total 
Production 

January 2015 38.8 180.8 21% 
February 2015 68.6 173.2 40% 
March 2015 79.0 187.7 42% 
April 2015 80.7 251.2 32% 
May 2015 115.2 271.9 42% 
June 2015 127.9 292.3 44% 
July 2015 141.0 321.8 44% 
August 2015 149.3 368.4 41% 
September 2015 178.2 375.6 47% 
October 2015 83.4 257.7 32% 
November 2015 28.0 145.2 19% 
December 2015 23.0 165.4 14% 
January 2016 48.9 155.8 31% 
February 2016 36.8 127.0 29% 
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TDS concentrations in the WRF effluent and compliance monitoring wells are presented from 
January 2015 through February 2016 in Figure 2.3. 
 

Figure 2.3 
WRF Effluent and Monitoring Wells Average TDS 

(January 2015 - February 2016) 

 
In general, gravimetric TDS concentrations in the WRF effluent have remained between 500 and 
600 mg/L. This trend is reflected at the permit compliance points, downgradient monitoring 
wells 050-C and 050-D, with a slightly lower range. TDS concentrations in upgradient 
monitoring wells 050-A (Well No. 11) and 050-B (Well No. 12) have remained relatively 
consistent over this period.  
Figure 2.4 shows WRF effluent TDS concentration compared to estimated water supply system 
TDS from January 2015 through February 2016. Two different data sets were used to estimate 
water supply TDS: gravimetric TDS measurements and electrical conductivity (EC) probe 
measurements. Gravimetric TDS measurements are made quarterly at the operating supply wells. 
TDS was calculated from conductivity µS/cm using a conversion of 640 x EC as stipulated in 
Water Quality Policy #24.4 Conductivity is not currently measured at the Sundance wells, so it 
was necessary to estimate based on TDS measurements made from June 2015 through February 
2016. 

                                                 
4 Water Quality Policy #24 – Implementing Narrative Standards in Discharge Permits for the Protection of Irrigated 
Crops. March 8, 2008. Colorado Water Quality Control Division. 

0

100

200

300

400

500

600

700

800

Ja
n-

20
15

Fe
b-

20
15

M
ar

-2
01

5

A
pr

-2
01

5

M
ay

-2
01

5

Ju
n-

20
15

Ju
l-2

01
5

A
ug

-2
01

5

Se
p-

20
15

O
ct

-2
01

5

N
ov

-2
01

5

D
ec

-2
01

5

Ja
n-

20
16

Fe
b-

20
16

TD
S 

(m
g/

L)
 

WRF Effluent Upgrad. Mon. Well 050-A

Upgrad. Mon. Well 050-B Downgrad. Mon. Well 050-C

Downgrad. Mon. Well 050-D Permit Limit



   
SOURCE CONTROL REPORT   CHAPTER 2–SOURCE CONTROL ACTIVITIES 

PAGE 2-5 CHEROKEE METROPOLITAN DISTRICT 
  MARCH 2016 

Figure 2.4 
Estimated Water Supply and WRF Effluent TDS Concentrations 

(January 2015 to February 2016) 

 
WRF effluent TDS appears to reflect the incoming water supply TDS as would be expected, 
demonstrating a relationship between source control and WRF effluent TDS reduction. Two 
exceptions are identified in July 2015 and October 2015 DMR reported values. The DMR 
reported TDS of 732 mg/L for the WRF effluent in July 2015 is 124 mg/L higher than the 
gravimetric average TDS for that month. The DMR reported value of 608 mg/L for the WRF 
effluent in October 2015 is 38 mg/L higher than the gravimetric average TDS for that month. 
Using the monthly average TDS concentration demonstrates a general relationship between 
water supply and WRF effluent TDS, as expected. 
Reduction of high-TDS wells will help to reduce the supply TDS concentration. However, it was 
identified in the Feasibility Study that in 2013 the typical TDS increase from domestic water use 
in CMD’s service area was 204 mg/L. The typical TDS increase from water supply to WRF 
effluent ranges from 200 to 250 mg/L which is consistent with the expected range of 150-380 
mg/L.5 In 2015, the calculated TDS increase from domestic water use in CMD’s service area is 
typically 235 mg/L. 
As TDS increase from domestic use has remained relatively consistent throughout the system as 
a whole, a decrease in the supply wells TDS for the main service area would have a direct impact 
on the WRF influent and reclaimed water TDS concentration, shown in Figure 2.4. Schriever Air 
Force Base presents two different domestic contributions. At the base, the typical increase in 
TDS due to use is 638 mg/L compared to a 136 mg/L increase from the housing.   

                                                 
5 Water Engineering Treatment and Reuse. 2003. Metcalf & Eddy. 
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Figures 2.5 and 2.6 present the average TDS loading to the WRF from CMD’s main service area 
and each bulk user in 2013 and 2015.  

Figure 2.5 
2013 Average TDS Loading from Main Service Area and Bulk Users 

    
Figure 2.6 

2015 Average TDS Loading from Main Service Area and Bulk Users 

 
In 2015, 74%, of the TDS loading came from CMD’s main service area, which made up 78% of 
the total flow to the WRF. These percentages are consistent with the reported Feasibility Study 
2013 values of 75% TDS loading and 78% of total flow from CMD users.  
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CMD: 
1.23 MGD @ 490 mg/L 
MSMD: 
0.19 MGD @ 499 mg/L 
SAFB (Base): 
0.11 MGD @ 756 mg/L 
SAFB (Housing): 
0.05 MGD @ 406 mg/L 

CMD: 
1.34 MGD @ 536 mg/L 
MSMD: 
0.25 MGD @ 519 mg/L 
SAFB (Base): 
0.10 MGD @ 969 mg/L 
SAFB (Housing): 
0.05 MGD @ 467 mg/L 
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2.3 ENHANCED USE OF BMPS BY INDUSTRIAL DISCHARGERS 

In 2015, CMD has continued to work with industrial dischargers to enhance their use of BMPs. 
On a discharger-specific basis, CMD staff has reviewed completed BMPs during annual 
industrial discharger inspections. Collaboration with the industrial dischargers results in 
improvements and new ideas aimed at improving the effectiveness of existing BMP plans. 
Additionally, CMD staff work with industrial dischargers on new system and process options 
with a focus on reducing TDS concentrations in the discharge.  

Below are several specific examples of coordination efforts with industrial dischargers. 

! Schriever Air Force Base has reduced the water softener salt usage on base 40% after 
initiating the BMP program that evaluated each TDS discharge area.  This was due to 
increase testing of the brine barrel from 1 time a week to 3 times a week.  The old 
system was adding a bag or so a day without knowing if they were truly needed. 

! Woodford Manufacturing decided to install an evaporative system on their discharge 
due to increased evaluation on their TDS discharges related to their BMP program.  
They have reduced the amount of water sent to their treatment system with the goal of 
eventually becoming a zero discharge user.  The reduction of the amount being treated 
is directly related to the amount of TDS being discharged. 

! The TDS BMPS have lead Weatherford Inc. to change the treatment system process 
to avoid increasing TDS levels during higher production periods.  This will lead to 
less TDS being discharged continuously as well as the spikes seen during busier 
periods. 

Currently, TDS sampling at each facility is underway to determine the effectiveness of the BMP. 
CMD will continue to work with industrial dischargers to enhance the use of BMPs to reduce 
discharge TDS concentrations. 

2.4 EVALUATION OF ADDITIONAL WELL SOURCES 

CMD has started up two Denver Basin wells recently constructed in the Black Forest area as part 
of Phase 1 of the Black Forest Sundance well field.  Initial TDS results from this source are 
lower than CMD’s UBSC wells, which may result in a reduction of the wastewater effluent TDS. 
Sundance Well AR-1 came online in June 2015 and Sundance Well DN-4 began producing in 
September 2015. TDS concentrations in these wells range from 82 to 125 mg/L. The remaining 
Phase I Sundance wells are anticipated to be online in 2018, subject to approval of an 
Augmentation Plan for the Dawson wells. Incorporating these wells into the CMD supply 
portfolio provides low-TDS alternatives to offset existing high-TDS well options. At this point 
there is not enough information available to characterize the Dawson location and as a result, the 
Augmentation Plan has not received approval. Table 2.3 outlines the current status of the Black 
Forest Phase 1 wells.6 

 
                                                 
6 Cherokee Metropolitan District Update of Commitments and Supplies for Colorado Division of Water Resources – 
Technical Memo. March 1, 2016. Prepared by Forsgren Associates, Inc. 
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Table 2.3 
Black Forest Phase 1 Wells (Denver Basin Water) 

Well Alternate Name Decreed 
(AF) 

Planned 
Production (AF) 

Online 

SD-AR-1 Sundance Arapahoe 147.7 139.7 2015 
SD-DN-(1-3) Sundance Denver 328.5 107.3 TBD 
SD-DN-4 Sundance Denver * * 2015 
SD-DA-1 Sundance Dawson 265.3 TBD 2018 
 Sundance LFH 108.5   
 Shamrock East Arapahoe** 280.0 ** 2015 
SE-DN-(1-5) Shamrock East Denver 600.0 196.0 TBD 
SE-DA-1 Shamrock East Dawson 390.0 TBD 2019 
 Shamrock East LFH 6.0   
*Sundance Denver SD-DN-4 is currently operating using water rights allocated to SD-DN-(1-3) 
**Shamrock East Arapahoe water rights are accessed by the Sundance Arapahoe SD-AR-1 
 
Evaluation of Black Forest, Phase 2 Wells at Shiloh Ranch and County Line Estates is in the 
preliminary planning stages. The Phase 2 wells are anticipated to be online beginning in 2018. 
Table 2.4 outlines the current status of the Black Forest Phase 2 wells. 

Table 2.4 
Black Forest Phase 2 Wells (Denver Basin Water) 

Well Alternate Name Decreed (AF) Planned 
Production (AF) 

Online 

SL-AR-1 Shiloh Arapahoe 220.0 72.0 2018 
SL-DN-(1-4) Shiloh Denver 351.0 114.6 TBD 
SL-DA-1 Shiloh Dawson 340.2* 27.7 2018 
 Shiloh LFH 137.0   
CLE-AR-1 County Line Arapahoe 127.595 41.7 2018 
CLE-DN-(1-2) County Line Denver 209.0 69.7 TBD 
CLE-DA-1 County Line Dawson 155.595 TBD 2018 
 County Line LFH 0.0   
* SL-DA-1 (Shiloh Dawson) – Total Decreed water rights reduced from 376 AF to 340.2 AF after removing on-site 
uses by residents. 

Table 2.5 presents results of a projection of the reduction in source TDS from maximizing the 
inclusion of the Black Forest Phase 1 and 2 wells from 2016-2019, using the planned production 
values listed in Tables 2.2 and 2.3 as these wells come online. 2015 average gravimetric TDS 
concentrations were assumed for the supply wells. Wells No. 8, 13 and 15 were not used in these 
scenarios, and the use of Well No. 20 was limited as these have been identified as high-TDS 
wells in Section 2.2. An annual demand growth of 2% was assumed. 
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Table 2.5 
Projected Average Water Supply TDS 

Black Forest Wells Phase 1 and Phase 2 (2016 – 2019) 
Year Projected Annual 

Demand (AFY) 
Projected Avg. Supply 
TDS (mg/L) 

Denver Basin Percent 
Used (%) 

2016 4,013 253 3% 
2017 4,091 255 3% 
2018 4,170 251 6% 
2019 4,249 250 8% 

 
As additional Phase 1 and Phase 2 Black Forest Denver Basin wells come online, the resulting 
supply TDS is predicted to decrease, consistent with the results of Figure 2.4. 

2.5 WATER SOFTENER MORATORIUM 

In 2015, CMD has focused staff efforts on data collection and customer education throughout the 
district concerning the moratorium. This ongoing program includes door-to-door and telephone 
outreach in order to gain information on customer awareness of the moratorium, whether or not 
the customer had or was using a softener and if or when an existing softener was bypassed. 
The CMD Board of Directors took action at their regular November 2014 meeting to prohibit 
residential water softeners, passing Resolution 14-06 to prohibit water softeners within the 
district.7 This resolution is attached in the Appendix. 
Water softeners are used to remove hardness (calcium and magnesium) from water through a 
process of ion exchange which increases TDS concentrations that go to the WRF. CMD’s 
drinking water is classified as ‘Moderately Hard’ based on a typical hardness of 100 mg/L. 
During outreach efforts, customers are provided with background information regarding the 
moratorium and TDS as well as information regarding CMD’s current efforts. Interested 
customers are directed towards the following resources. 

1. CMD website, which includes a TDS tab on the main page that expands to references to 
information included but not limited to: 

a. Water softener moratorium 

b. Feasibility Study 

c. Implementation Plan 

d. Upper Black Squirrel Creek Basin Assessments 

e. Other supporting documents 

2. TDS and water softener data collected by CMD 
                                                 
7 Resolution 14-06 – Resolution Prohibition of Water Softeners Within the Cherokee Metro District and Any Sewer 
Connected System. November 10, 2014. Cherokee Metropolitan District. 
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3. Personal home or office visits to further discuss issues or questions regarding the 
moratorium 

As of March 27, 2016, more than 350 calls have been made to customers with a contacted rate of 
approximately 34 percent. Of those contacted, 14 percent were aware of the water softener 
moratorium. 12 out of 122 customers indicated that they own a water softener. Of the 12 existing 
water softeners identified, six have been bypassed and are no longer in use. The apparent 
percentage of residential accounts with water softeners in use is significantly lower than the 
value of 60 percent reported in the Assessment of Impacts and Mitigations of Self-Regenerating 
Water Softeners on Total Dissolved Solids Concentrations.8 

Limiting the number of softeners through increased customer education results in a decrease in 
the associated contribution of TDS to the water system. Although it appears that a low 
percentage of CMD’s residential customers use water softeners, CMD plants to continue its 
customer outreach program. 

2.6 EXPANSION OF AGRICULTURAL REUSE 

In 2015, CMD continued to provide reuse water to its current customer. CMD is in the process of 
evaluating their Replacement Plan application before the Ground Water Commission (Case No. 
08GW71) and determining how to proceed after a recent resolution by the Colorado Supreme 
Court's (Case No. 13SA330) regarding CMD's ability to claim replacement credits for return 
flows from Wells No. 14-17. The Replacement Plan will affect CMD's ability to reuse return 
flows from the water rights, and thus affect the provision of reclaimed water for agricultural 
reuse past 2016 or any expansion of any reuse program. CMD staff has prepared the ‘2015 
Annual Report’ for Regulation #84, which includes an irrigation monthly report summary for 
water quality and gallons applied by user from March through November 2015.9 CMD has not 
expanded the number of agricultural reuse users. Expanding the use of reclaimed water for 
agricultural use was identified in the Implementation Plan as an option to reduce the TDS 
loading to the RIBs. CMD will continue to implement its reuse program based on the results of 
the pending Replacement Plan. 
 

                                                 
8 Cherokee Metropolitan District Water Reclamation Facility Assessment of Impacts and Mitigations of Self-
Regenerating Water Softeners on Total Dissolved Solids Concentrations. Revised June 2013. Prepared by Nolte 
Associates, Inc. 
9 ‘2015 Annual Report’ Cherokee Metropolitan District Distribution of Reclaimed Water for Regulation #84. March 
2015. Prepared by Cherokee Metropolitan District. 
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CHAPTER 3 
CONCLUSION 

TDS levels in the WRF effluent depend upon a complex interaction of water supply sources, 
customer addition of TDS, service to other connectors and districts, management practices, and 
treatment scenarios. As outlined in the April 17, 2015 Implementation Plan, CMD is currently 
employing source control activities to address elevated TDS levels. This section provides 
summary of the current progress of source control actions taken and future actions identified by 
CMD. 

3.1 CURRENT PROGRESS 
The source control activities discussed in this report are ongoing efforts. CMD is committed to 
achieving the source control goals listed in the Implementation Plan in an effort to reduce WRF 
effluent TDS levels in the WRF effluent. The following summary of actions taken describes 
CMD’s progress on these tasks. 

! The reduction in use of high-TDS wells requires a continuous balance of well supplies 
based on TDS concentrations while incorporating additional factors. Emphasis has been 
placed on specifically reducing the use of Well No. 13, a high-TDS and high-production 
well, in late 2015. CMD is continuing to refine its system of balancing well production to 
reduce water supply TDS. 

! Two new, low-TDS supply wells have come online in the Black Forest Sundance area. 
The Sundance Dawson Well Augmentation Plan is ongoing due to a lack of information 
and plan approval. Evaluation of the Black Forest, Phase 2 Wells at Shiloh Ranch and 
County Line Estates is also in preliminary planning stages. As new, lower TDS wells 
come online, CMD will have more flexibility to reduce water supply TDS. 

! Estimated water supply TDS concentrations have and will continue to decrease due to the 
inclusion of the Black Forest Phase 1 and 2 wells and reduction of existing high-TDS 
wells. This reduction correlates with WRF effluent TDS concentrations. 

! CMD has reviewed BMPs implemented by industrial dischargers to determine 
effectiveness and improve existing operations. The goal of this program is to reduce TDS 
concentrations in industrial discharge. 

! A water softener moratorium was enacted in late 2014 to reduce TDS contributions from 
individual customers. CMD has implemented an ongoing outreach program to identify 
the number of existing softeners and promote awareness of the moratorium and education 
about its purpose. Although it appears that water softeners are not commonly used by 
CMD customers, TDS contributions from the water softeners are expected to decrease as 
CMD continues to implement the softener moratorium. 

! CMD continues to provide reclaimed water for irrigation use to reduce TDS loading to 
the RIBs during irrigation months. Expansion of this use is currently in question due to 
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the pending Replacement Plan, which creates uncertainty regarding the provision of this 
water past 2016. 

3.2 FUTURE ACTIONS 

In 2015, CMD has made tangible efforts to achieve the defined source control goals and much of 
this work is ongoing. Moving forward, CMD will continue to address source control goals in the 
following ways. 

! Continue to balance well production based on a variety of factors including TDS 
concentrations. 

! Continue to review and improve existing industrial discharger BMPs. 

! Coordinate the inclusion and increased use of the Black Forest Phase 1 wells.  

! Proceed with the evaluation of Black Forest, Phase 2 Wells at Shiloh Ranch and County 
Line Estates and obtain approval for the Dawson Well Augmentation Plan. 

! Continue to educate the public about the water softener moratorium and gather data about 
water softener use by customers. 

! Address the pending Replacement Plan in regards to the continued provision of reclaimed 
water for irrigation use. 
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Flow (MG/month) 
Month NO.13 NO.8 NO.15 GOSS 

Jan-12 70.93 0.00 0.00 0.00 
Feb-12 73.65 0.00 0.00 0.00 
Mar-12 84.14 2.58 0.00 0.00 
Apr-12 69.43 7.23 0.00 0.00 

May-12 82.06 7.90 0.00 0.00 
Jun-12 79.69 3.90 0.00 0.00 
Jul-12 59.59 8.12 0.00 0.00 

Aug-12 71.10 10.93 1.87 0.00 
Sep-12 71.02 10.35 19.69 0.00 
Oct-12 32.18 2.05 18.86 0.00 

Nov-12 10.15 4.65 12.41 0.00 
Dec-12 41.50 2.42 17.29 0.00 
Jan-13 75.54 0.00 17.24 0.00 
Feb-13 68.58 0.00 16.35 0.00 
Mar-13 60.60 0.00 19.55 0.00 
Apr-13 66.04 0.00 17.87 0.00 

May-13 82.33 0.06 15.09 0.00 
Jun-13 59.25 0.92 19.32 0.00 
Jul-13 51.61 4.07 15.36 0.00 

Aug-13 8.08 8.14 1.33 0.00 
Sep-13 21.89 3.64 0.00 0.00 
Oct-13 15.41 0.00 0.00 0.00 

Nov-13 0.00 0.00 0.00 0.00 
Dec-13 0.00 0.00 0.00 0.00 
Jan-14 43.04 0.00 0.00 0.00 
Feb-14 50.24 0.00 8.03 0.00 
Mar-14 1.83 4.95 18.82 0.00 
Apr-14 30.87 9.99 18.98 0.00 

May-14 28.18 5.01 18.51 0.00 
Jun-14 24.46 9.20 17.10 26.08 
Jul-14 34.69 4.58 14.12 41.63 

Aug-14 34.69 4.58 14.12 41.63 
Sep-14 20.49 14.77 4.18 33.24 
Oct-14 33.01 9.49 11.05 28.38 

Nov-14 14.64 0.01 5.36 0.04 
Dec-14 0.08 0.01 11.79 0.00 
Jan-15 18.69 0.01 2.71 17.36 
Feb-15 68.56 0.00 0.01 0.00 
Mar-15 78.96 0.00 0.00 0.00 



Apr-15 59.72 9.38 1.97 9.64 
May-15 73.04 33.54 0.00 8.59 
Jun-15 82.56 33.30 3.13 8.95 
Jul-15 96.81 3.87 15.99 24.33 

Aug-15 99.58 29.39 18.94 1.36 
Sep-15 97.44 32.80 19.16 28.81 
Oct-15 38.63 9.99 14.42 20.35 

Nov-15 0.20 0.61 1.78 25.40 
Dec-15 0.22 0.03 11.02 11.75 
Jan-16 0.49 0.00 15.81 32.57 
Feb-16 1.15 0.04 13.63 21.97 
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Gravimetric Data 

Month 
WRF 

Effluent 

Upgrad. 
Mon. Well 

050-A 

Upgrad. 
Mon. Well 

050-B 

Downgrad. 
Mon. Well 

050-C 

Downgrad. 
Mon. Well 

050-D 
  Comp/Grav. Grab/Grav. Grab/Grav. Grab/Grav. Grab/Grav. 
Aug-2010 506 251 186 245 177 
Sep-2010 610 284 204 266 192 
Oct-2010 672 278 216 762 786 
Nov-2010 638 262 212 752 618 
Dec-2010 620 258 203 680 672 
Jan-2011 651 276 194 624 774 
Feb-2011 677 244 178 642 638 
Mar-2011 655 290 214 694 692 
Apr-2011 625 242 192 664 674 
May-2011 731 274 198 653 725 
Jun-2011 717 268 206 666 702 
Jul-2011 590 308 206 704 734 

Aug-2011 594 327 195 637 670 
Sep-2011 653 319 233 658 684 
Oct-2011 661 299 206 600 746 
Nov-2011 715 314 213 645 707 
Dec-2011 611 328 237 678 714 
Jan-2012 716 334 234 654 692 
Feb-2012 737 326 237 671 706 
Mar-2012 695 315 194 682 682 
Apr-2012 685 308 183 669 656 
May-2012 603 325 211 732 669 
Jun-2012 621 284 133 656 630 
Jul-2012 563 345 167 667 697 

Aug-2012 485 262 226 672 605 
Sep-2012 608 276 195 654 544 
Oct-2012 632 355 236 617 689 
Nov-2012 555 269 218 605 695 
Dec-2012 528 300 224 610 706 
Jan-2013 589 314 201 610 651 
Feb-2013 567 321 196 606 580 
Mar-2013 602 312 208 638 629 
Apr-2013 549 323 193 573 608 
May-2013 569 348 225 643 634 
Jun-2013 490 272 217 567 595 
Jul-2013 473 249 196 605 614 



Aug-2013 427 280 210 510 641 
Sep-2013 454 295 204 422 597 
Oct-2013 443 293 211 444 572 
Nov-2013 414 254 193 504 549 
Dec-2013 386 249 157 442 492 
Jan-2014 504 344 201 476 515 
Feb-2014 509 332 220 496 496 
Mar-2014 520 313 186 472 492 
Apr-2014 455 282 203 508 496 
May-2014 411 328 187 456 499 
Jun-2014 430 258 187 509 494 
Jul-2014 469 279 173 485 462 

Aug-2014 518 340 225 574 465 
Sep-2014 489 309 141 497 422 
Oct-2014 572 318 215 536 356 
Nov-2014 521 294 224 490 399 
Dec-2014 472 272 157 495 381 
Jan-2015 519 282 234 512 458 
Feb-2015 558 262 190 508 478 
Mar-2015 570 246 212 476 542 
Apr-2015 542 316 172 530 486 
May-2015 551 338 214 540 460 
Jun-2015 580 362 234 582 502 
Jul-2015 732 306 208 524 452 

Aug-2015 570 264 188 498 482 
Sep-2015 587 272 186 496 382 
Oct-2015 608 310 216 502 492 
Nov-2015 484 292 194 526 526 
Dec-2015 500 302 202 530 552 
Jan-2016 476 288 182 520 494 
Feb-2016 574 306 216 544 580 
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2015 

 
Avg. TDS (Grav) Production Loading 

Well mg/L AF/month MG/year lb/year 
1 271 0.78 3.05 8080 
2 301 0.31 1.20 3310 
3 319 0.32 1.24 3356 
4 247 1.16 4.55 10618 
5 254 1.75 6.86 15154 
6 281 2.72 10.63 27224 
7 213 4.69 18.34 36255 
8 460 4.53 17.71 76338 
9 215 4.41 17.26 36392 
10 294 4.05 15.85 43164 
11 298 6.62 25.88 61297 
12 205 5.85 22.86 36910 
13 472 19.40 75.86 348848 
15 358 2.42 9.46 30504 
16 295 3.75 14.66 41218 
17 230 4.31 16.87 36679 

18 - Tipton 249 5.96 23.29 54967 
19 - Duncan 213 2.17 8.49 18241 

20 - Goss 359 4.25 16.62 56041 
Sundance AR-1 82 7.30 28.54 19589 
Sundance DN-4 123 2.19 8.57 8806 

 

 
2015 

 
Total Dissolved Solids (mg/L)1 

  Supply Bulk WW Domestic Use 
CMD2 335 536 201 
SAFB Base3 331 969 638 
SAFB Housing3 331 467 136 

    1Gravimetric TDS measurements 
  2Assumed supply: Supply wells flow-based 

average 
 3Assumed supply: Ellicot Booster Station 
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2015 Bulk User TDS Loading 
Bulk User Avg. Flow (mgd) Avg. TDS (mg/L) Loading (lb/day) 
CMD 1.34 536 6011 
MSMD 0.25 519 1079 
SAFB Base 0.10 969 807 
SAFB Housing 0.05 467 211 

 

2013 Bulk User TDS Loading 

Bulk User 
Avg. Flow 
(mgd) 

Avg. TDS 
(mg/L) Loading (lb/day) 

CMD 1.23 490 5027 
MSMD 0.19 499 791 
SAFB Base 0.11 756 694 
SAFB Housing 0.05 406 169 
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Average 2015 Well Production (MG/month) 

  NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8 NO.9 
NO.1
0 

NO.1
1 

NO.1
2 

NO.1
3 

NO.1
5 

NO.1
6 

NO.1
7 

NO. 
18 - 
TIPT
ON 

NO.1
9 - 
DUN
CAN 

NO.2
0 - 
GOS
S 

SD 
AR-1 

SD 
DN-4 

St 
Dev 0.72 0.44 0.50 1.68 1.62 2.05 3.21 4.84 7.03 4.86 6.31 5.14 11.93 2.55 2.71 2.13 5.63 1.33 3.30 1.29 3.95 

Avg 0.78 0.31 0.32 1.16 1.75 2.72 4.69 4.53 4.41 4.05 6.62 5.85 19.40 2.42 3.75 4.31 5.96 2.17 4.25 2.19 6.73 
 

Average 2015 Well Gravimetric TDS Concentration (mg/L) 

  NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8 NO.9 
NO.1
0 

NO.1
1 

NO.1
2 

NO.1
3 

NO.1
5 

NO.1
6 

NO.1
7 

NO. 
18 - 
TIPT
ON 

NO.1
9 - 
DUN
CAN 

NO.2
0 - 
GOS
S 

SD 
AR-1 

SD 
DN-4 

St 
Dev 18.20 17.06 21.98 20.84 49.15 23.90 17.26 36.30 13.85 29.60 31.30 19.05 17.49 14.00 30.52 19.80 15.84 11.27 16.61 0.42 1.55 

Avg 271 301 319 247 254 281 213 460 215 294 298 205 472 358 295 230 249 213 359 82 123 
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Monthly Average Gravimetric TDS - Well Supply 2015-16 (mg/L) 
Well No. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

1   248     268     278     290     294 
2   326     304     290     284     302 
3   296     320     306     354     312 
4   234     0     234     274     264 
5   212     336     222     244     226 
6   308     298     264     254     214 
7   228     224     196     202     212 
8   488     422     426     502     456 
9   232     210     198     218     254 

10   292     340     264     280     262 
11 282 272 246 316 334 362 306 276 272 310 300 302 288 307 
12 234 202 212 172 214 234 208 196 186 216 218 202 182 219 
13   460     488     468     470     466 
14                             
15   348     352     352     251     360 
16         268     280     336     328 
17   220     220     218     262     258 
18   260     250     224     262     262 
19   196     226     212     218     248 
20   374     364     334     362     352 

AR-1           82.3   81.8 82 82.9         
DN-4                         121.6 124.7 

 

  



Monthly Average Flow - Well Supply 2015-16 (AF/month) 
Well No. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

1 0.01 1.33 0.00 6.55 4.74 3.52 1.95 0.01 3.24 4.69 2.65 0.05 0.00 0.01 
2 0.01 1.16 0.00 3.33 2.88 0.14 0.01 0.01 3.12 0.66 0.01 0.01 0.00 0.03 
3 0.01 0.72 0.00 3.90 2.97 0.18 0.01 0.01 3.57 0.34 0.01 0.01 0.00 0.02 
4 0.00 3.03 0.00 0.00 0.00             -   0.05 17.44 6.65 4.43 0.34 0.17 0.10 0.16 
5 13.63 5.81 7.51 11.41 4.31 0.32 12.57 0.02 4.82 3.72 0.43 0.02 19.57 17.91 
6 13.75 4.76 14.91 9.83 18.91 13.68 7.75 0.01 6.87 9.47 0.20 0.01 3.96 1.62 
7 0.01 6.43 17.93 14.25 25.40 20.75 20.60 24.61 22.67 19.16 0.90 0.02 0.32 2.44 
8 0.01 0.00 0.00 9.38 33.54 33.30 3.87 29.39 32.80 9.99 0.61 0.03 0.00 0.04 
9 9.69 0.17 0.02 5.35 74.88 35.59 10.62 11.82 1.10 6.91 2.11 4.29 1.03 0.00 

10 0.06 0.20 0.01 0.24 0.02 7.91 11.47 40.69 37.71 23.32 6.42 21.24 30.23 16.34 
11 24.87 63.25 19.32 44.41 0.02 4.28 21.94 34.92 15.50 0.37 2.62 12.25 0.40 0.02 
12 3.08 2.23 42.37 18.55 0.00             -     0.31             -   12.03 37.28 27.68 0.50 0.01 
13 18.69 68.56 78.96 59.72 73.04 82.56 96.81 99.58 97.44 38.63 0.20 0.22 0.49 1.15 
14                             
15 2.71 0.01 0.00 1.97 0.00 3.13 15.99 18.94 19.16 14.42 1.78 11.02 15.80 13.63 
16 0.00 0.04 0.00 13.96 3.86 9.77 20.33 20.81 19.36 15.25 5.79 17.42 17.97 17.77 
17 15.49 15.06 4.03 13.85 3.40 3.56 17.79 12.92 11.30 18.63 21.27 21.53 21.70 21.80 
18 56.36 0.03 0.02 13.71 4.74 31.46 35.42 25.51 23.56 9.30 0.02 19.22 0.35 0.05 
19 5.07 0.41 2.56 11.14 10.62 6.37 13.44 8.01 9.29 7.79 2.76 2.46 10.83 12.04 
20 17.36 0.00 0.00 9.64 8.59 8.95 24.33 1.36 28.81 20.35 25.40 11.75 32.57 21.97 

AR-1           26.78 6.92 22.02 28.08 28.68 25.55 18.77 0.32 4.64 
DN-4                 0.59 9.52 8.80 7.99 7.74 8.79 

 



February-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 248 1.3 0.4 894 0.6% 
2 326 1.2 0.4 1,023 0.6% 
3 296 0.7 0.2 583 0.4% 
4 234 3.0 1.0 1,928 1.2% 
5 212 5.8 1.9 3,348 2.1% 
6 308 4.8 1.6 3,983 2.5% 
7 228 6.4 2.1 3,983 2.5% 
8 488 0.0 0.0 6 0.0% 
9 232 0.2 0.1 106 0.1% 

10 292 0.2 0.1 156 0.1% 
11 272 63.3 20.6 46,755 29.4% 
12 202 2.2 0.7 1,226 0.8% 
13 460 68.6 22.3 85,712 53.9% 
14           
15 348 0.0 0.0 12 0.0% 
16   0.0 0.0 0 0.0% 
17 220 15.1 4.9 9,005 5.7% 

18 (Tipt) 260 0.0 0.0 22 0.0% 
19 (Dunc) 196 0.4 0.1 220 0.1% 
20 (Goss) 374 0.0 0.0 2 0.0% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   173 56 158,965   

Predicted Water System Avg TDS 338 
  

  



May-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 268 4.7 1.5 3,452 2.2% 
2 304 2.9 0.9 2,377 1.5% 
3 320 3.0 1.0 2,583 1.6% 
4   0.0 0.0 0 0.0% 
5 336 4.3 1.4 3,935 2.5% 
6 298 18.9 6.2 15,314 9.6% 
7 224 25.4 8.3 15,464 9.7% 
8 422 33.5 10.9 38,466 24.2% 
9 210 74.9 24.4 42,736 26.9% 

10 340 0.0 0.0 17 0.0% 
11 334 0.0 0.0 19 0.0% 
12 214 0.0 0.0 0 0.0% 
13 488 73.0 23.8 96,859 60.9% 
14           
15 352 0.0 0.0 3 0.0% 
16 268 3.9 1.3 2,813 1.8% 
17 220 3.4 1.1 2,035 1.3% 

18 (Tipt) 250 4.7 1.5 3,220 2.0% 
19 (Dunc) 226 10.6 3.5 6,524 4.1% 
20 (Goss) 364 8.6 2.8 8,499 5.3% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   272 89 244,314   

Predicted Water System Avg TDS 331 
  

  



Aug-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 278 0.0 0.0 5 0.0% 
2 290 0.0 0.0 6 0.0% 
3 306 0.0 0.0 7 0.0% 
4 234 17.4 5.7 11,090 7.0% 
5 222 0.0 0.0 10 0.0% 
6 264 0.0 0.0 4 0.0% 
7 196 24.6 8.0 13,107 8.2% 
8 426 29.4 9.6 34,022 21.4% 
9 198 11.8 3.9 6,361 4.0% 

10 264 40.7 13.3 29,193 18.4% 
11 276 34.9 11.4 26,188 16.5% 
12 196 0.3 0.1 164 0.1% 
13 468 99.6 32.4 126,649 79.7% 
14           
15 352 18.9 6.2 18,122 11.4% 
16 280 20.8 6.8 15,834 10.0% 
17 218 12.9 4.2 7,656 4.8% 

18 (Tipt) 224 25.5 8.3 15,526 9.8% 
19 (Dunc) 212 8.0 2.6 4,614 2.9% 
20 (Goss) 334 1.4 0.4 1,232 0.8% 

AR-1 81.8 22.0 7.2 4,895 3.1% 
DN-4   0.0 0.0 0 0.0% 
Total   368 120 314,683   

Predicted Water System Avg TDS 314 
  

  



Nov-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 290 2.7 0.9 2,091 1.3% 
2 284 0.0 0.0 8 0.0% 
3 354 0.0 0.0 11 0.0% 
4 274 0.3 0.1 254 0.2% 
5 244 0.4 0.1 286 0.2% 
6 254 0.2 0.1 139 0.1% 
7 202 0.9 0.3 493 0.3% 
8 502 0.6 0.2 825 0.5% 
9 218 2.1 0.7 1,249 0.8% 

10 280 6.4 2.1 4,885 3.1% 
11 300 2.6 0.9 2,139 1.3% 
12 218 37.3 12.1 22,088 13.9% 
13 470 0.2 0.1 259 0.2% 
14           
15 251 1.8 0.6 1,213 0.8% 
16 336 5.8 1.9 5,283 3.3% 
17 262 21.3 6.9 15,147 9.5% 

18 (Tipt) 262 0.0 0.0 16 0.0% 
19 (Dunc) 218 2.8 0.9 1,634 1.0% 
20 (Goss) 362 25.4 8.3 24,991 15.7% 

AR-1* 82.9 25.6 8.3 5,756 3.6% 
DN-4** 121.6 8.8 2.9 2,909 1.8% 

Total   145 47 91,677   
Predicted Water System Avg TDS 232 

 *Used TDS average from Oct 2015 
  **Used TDS average from Jan 2016 
   

  



Feb-16 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 294 0.0 0.0 10 0.0% 
2 302 0.0 0.0 21 0.0% 
3 312 0.0 0.0 15 0.0% 
4 264 0.2 0.1 112 0.1% 
5 226 17.9 5.8 11,001 6.9% 
6 214 1.6 0.5 941 0.6% 
7 212 2.4 0.8 1,406 0.9% 
8 456 0.0 0.0 53 0.0% 
9 254 0.0 0.0 2 0.0% 

10 262 16.3 5.3 11,631 7.3% 
11 307 0.0 0.0 15 0.0% 
12 219 0.0 0.0 5 0.0% 
13 466 1.2 0.4 1,459 0.9% 
14           
15 360 13.6 4.4 13,334 8.4% 
16 328 17.8 5.8 15,839 10.0% 
17 258 21.8 7.1 15,284 9.6% 

18 (Tipt) 262 0.1 0.0 37 0.0% 
19 (Dunc) 248 12.0 3.9 8,114 5.1% 
20 (Goss) 352 22.0 7.2 21,019 13.2% 

AR-1 82.9 4.6 1.5 1,045 0.7% 
DN-4 124.7 8.8 2.9 2,977 1.9% 
Total   140 46 104,322   

Predicted Water System Avg TDS 273 
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Monthly Average Probe Conductivity - Well Supply 2015-16 (uS/cm) 
Well No. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

1 405 451 459 442 400 412 461 388 465   593 449 438 426 
2 486 478 462 414 459 411 489 472 536 459 455 459 481 449 
3 425 447   407 500 394 430 472 473 493 455 512 598 467 
4 368 370 373       409 370 430   433 402 434 399 
5 358 337 345 337 518 335 394 364 396   381 362 393 337 
6 428 455 454 452 456 460 507 421 340 470 372 344 380 324 
7 303 301 327 336 336 335 336 336 372 366 338 313 325 306 
8 762 754   618 649 667 791 681 749 798 791 746 766 713 
9 329 392 346 374 328 320 363 324 391 369 368 374 396 395 

10 369 561     473   463 421 441 444 439 423 449 426 
11 476 365 427 448 420 390 416 407 419 437 488 482 515 433 
12 343 272 324 282 282 277 268 295 268 326 324 330 333 292 
13 810 828 798 786 713 775 794 775 801 787 546 714 723 750 
14                             
15 541 528 541 553 545   451 546 566 574 581 540 485 438 
16     413   430 451   460 512   525 529 539 506 
17 366 343 369 362 352 360 360 361 398   378 383 395 369 
18 380 376 390 388 387 394 441 395 384 399 426 406 417 397 
19 365 352 353 363 359 359 360 345 392   379 354   366 
20 561 567 564 561 561 561 555 560 604 601 567 560 587 547 

AR-1 140 140 140 140 140 140 140 140 140 140 140 140 140 140 
DN-4 200 200 200 200 200 200 200 200 200 200 200 200 200 200 



January-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 259 0.0 0.0 4 0.0% 
2 311 0.0 0.0 9 0.0% 
3 272 0.0 0.0 6 0.0% 
4 236 0.0 0.0 2 0.0% 
5 229 13.6 4.4 8,488 5.9% 
6 274 13.8 4.5 10,236 7.2% 
7 194 0.0 0.0 4 0.0% 
8 488 0.0 0.0 7 0.0% 
9 211 9.7 3.2 5,542 3.9% 

10 236 0.1 0.0 37 0.0% 
11 305 24.9 8.1 20,592 14.4% 
12 220 3.1 1.0 1,838 1.3% 
13 518 18.7 6.1 26,332 18.4% 
14           
15 346 2.7 0.9 2,545 1.8% 
16 0 0.0 0.0 0 0.0% 
17 234 15.5 5.0 9,864 6.9% 

18 (Tipt) 243 56.4 18.4 37,252 26.1% 
19 (Dunc) 234 5.1 1.7 3,219 2.3% 
20 (Goss) 359 17.4 5.7 16,941 11.9% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   181 59 142,918   

Predicted Water System Avg TDS 291 
  

  



February-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 289 1.3 0.4 1,041 0.7% 
2 306 1.2 0.4 960 0.7% 
3 286 0.7 0.2 563 0.4% 
4 237 3.0 1.0 1,951 1.4% 
5 216 5.8 1.9 3,406 2.4% 
6 291 4.8 1.6 3,766 2.6% 
7 193 6.4 2.1 3,365 2.4% 
8 483 0.0 0.0 6 0.0% 
9 251 0.2 0.1 115 0.1% 

10 359 0.2 0.1 192 0.1% 
11 234 63.3 20.6 40,155 28.1% 
12 174 2.2 0.7 1,057 0.7% 
13 530 68.6 22.3 98,779 69.1% 
14           
15 338 0.0 0.0 11 0.0% 
16   0.0 0.0 0 0.0% 
17 220 15.1 4.9 8,994 6.3% 

18 (Tipt) 241 0.0 0.0 20 0.0% 
19 (Dunc) 225 0.4 0.1 253 0.2% 
20 (Goss) 363 0.0 0.0 2 0.0% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   173 56 164,637   

Predicted Water System Avg TDS 350 
  

  



March-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 294 0.0 0.0 3 0.0% 
2 296 0.0 0.0 3 0.0% 
3   0.0 0.0 0 0.0% 
4 239 0.0 0.0 3 0.0% 
5 221 7.5 2.4 4,506 3.2% 
6 291 14.9 4.9 11,776 8.2% 
7 209 17.9 5.8 10,195 7.1% 
8   0.0 0.0 0 0.0% 
9 221 0.0 0.0 13 0.0% 

10   0.0 0.0 0 0.0% 
11 273 19.3 6.3 14,347 10.0% 
12 207 42.4 13.8 23,878 16.7% 
13 511 79.0 25.7 109,542 76.6% 
14           
15 346 0.0 0.0 3 0.0% 
16 264 0.0 0.0 3 0.0% 
17 236 4.0 1.3 2,588 1.8% 

18 (Tipt) 250 0.0 0.0 11 0.0% 
19 (Dunc) 226 2.6 0.8 1,574 1.1% 
20 (Goss) 361 0.0 0.0 3 0.0% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   188 61 178,447   

Predicted Water System Avg TDS 350 
  

  



April-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 283 6.5 2.1 5,036 3.5% 
2 265 3.3 1.1 2,401 1.7% 
3 260 3.9 1.3 2,757 1.9% 
4   0.0 0.0 0 0.0% 
5 216 11.4 3.7 6,687 4.7% 
6 289 9.8 3.2 7,729 5.4% 
7 215 14.2 4.6 8,326 5.8% 
8 396 9.4 3.1 10,086 7.1% 
9 239 5.3 1.7 3,479 2.4% 

10   0.2 0.1 0 0.0% 
11 287 44.4 14.5 34,604 24.2% 
12 180 18.6 6.0 9,099 6.4% 
13 503 59.7 19.5 81,643 57.1% 
14           
15 354 2.0 0.6 1,892 1.3% 
16   14.0 4.5 0 0.0% 
17 232 13.8 4.5 8,718 6.1% 

18 (Tipt) 248 13.7 4.5 9,249 6.5% 
19 (Dunc) 232 11.1 3.6 7,035 4.9% 
20 (Goss) 359 9.6 3.1 9,404 6.6% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   251 82 208,144   

Predicted Water System Avg TDS 305 
  

  



May-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 256 4.7 1.5 3,298 2.3% 
2 294 2.9 0.9 2,297 1.6% 
3 320 3.0 1.0 2,583 1.8% 
4   0.0 0.0 0 0.0% 
5 332 4.3 1.4 3,882 2.7% 
6 292 18.9 6.2 14,998 10.5% 
7 215 25.4 8.3 14,846 10.4% 
8 415 33.5 10.9 37,860 26.5% 
9 210 74.9 24.4 42,720 29.9% 

10 303 0.0 0.0 15 0.0% 
11 269 0.0 0.0 15 0.0% 
12 180 0.0 0.0 0 0.0% 
13 456 73.0 23.8 90,529 63.3% 
14           
15 349 0.0 0.0 3 0.0% 
16 275 3.9 1.3 2,888 2.0% 
17 225 3.4 1.1 2,083 1.5% 

18 (Tipt) 248 4.7 1.5 3,190 2.2% 
19 (Dunc) 230 10.6 3.5 6,632 4.6% 
20 (Goss) 359 8.6 2.8 8,383 5.9% 

AR-1   0.0 0.0 0 0.0% 
DN-4   0.0 0.0 0 0.0% 
Total   272 89 236,222   

Predicted Water System Avg TDS 320 
  

  



June-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 264 3.5 1.1 2,523 1.8% 
2 263 0.1 0.0 102 0.1% 
3 252 0.2 0.1 125 0.1% 
4 0 0.0 0.0 0 0.0% 
5 214 0.3 0.1 185 0.1% 
6 294 13.7 4.5 10,947 7.7% 
7 214 20.8 6.8 12,090 8.5% 
8 427 33.3 10.9 38,630 27.0% 
9 205 35.6 11.6 19,810 13.9% 

10 300 7.9 2.6 6,440 4.5% 
11 250 4.3 1.4 2,900 2.0% 
12 177 0.0 0.0 0 0.0% 
13 496 82.6 26.9 111,218 77.8% 
14           
15 319 3.1 1.0 2,711 1.9% 
16 289 9.8 3.2 7,660 5.4% 
17 230 3.6 1.2 2,229 1.6% 

18 (Tipt) 252 31.5 10.3 21,561 15.1% 
19 (Dunc) 230 6.4 2.1 3,977 2.8% 
20 (Goss) 359 9.0 2.9 8,734 6.1% 

AR-1 90 26.8 8.7 6,521 4.6% 
DN-4 128 0.0 0.0 0 0.0% 
Total   292 95 258,363   

Predicted Water System Avg TDS 325 
  

  



July-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 295 1.9 0.6 1,559 1.1% 
2 313 0.0 0.0 8 0.0% 
3 275 0.0 0.0 4 0.0% 
4 262 0.0 0.0 34 0.0% 
5 252 12.6 4.1 8,612 6.0% 
6 324 7.7 2.5 6,833 4.8% 
7 215 20.6 6.7 12,037 8.4% 
8 506 3.9 1.3 5,320 3.7% 
9 232 10.6 3.5 6,707 4.7% 

10 296 11.5 3.7 9,232 6.5% 
11 266 21.9 7.1 15,852 11.1% 
12 172 0.0 0.0 0 0.0% 
13 508 96.8 31.5 133,685 93.5% 
14           
15 289 16.0 5.2 12,544 8.8% 
16 292 20.3 6.6 16,104 11.3% 
17 230 17.8 5.8 11,139 7.8% 

18 (Tipt) 282 35.4 11.5 27,169 19.0% 
19 (Dunc) 230 13.4 4.4 8,415 5.9% 
20 (Goss) 355 24.3 7.9 23,487 16.4% 

AR-1 90 6.9 2.3 1,686 1.2% 
DN-4 128 0.0 0.0 0 0.0% 
Total   322 105 300,430   

Predicted Water System Avg TDS 343 
  

  



August-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 248 0.0 0.0 4 0.0% 
2 302 0.0 0.0 7 0.0% 
3 302 0.0 0.0 7 0.0% 
4 236 17.4 5.7 11,207 7.8% 
5 233 0.0 0.0 11 0.0% 
6 269 0.0 0.0 4 0.0% 
7 215 24.6 8.0 14,359 10.0% 
8 436 29.4 9.6 34,808 24.4% 
9 207 11.8 3.9 6,661 4.7% 

10 269 40.7 13.3 29,794 20.8% 
11 260 34.9 11.4 24,716 17.3% 
12 188 0.3 0.1 157 0.1% 
13 496 99.6 32.4 134,192 93.9% 
14           
15 349 18.9 6.2 17,990 12.6% 
16 294 20.8 6.8 16,648 11.6% 
17 231 12.9 4.2 8,114 5.7% 

18 (Tipt) 252 25.5 8.3 17,500 12.2% 
19 (Dunc) 221 8.0 2.6 4,805 3.4% 
20 (Goss) 358 1.4 0.4 1,322 0.9% 

AR-1 90 22.0 7.2 5,361 3.8% 
DN-4 128 0.0 0.0 0 0.0% 
Total   368 120 327,667   

Predicted Water System Avg TDS 327 
  

  



September-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 297 3.2 1.1 2,614 1.8% 
2 343 3.1 1.0 2,906 2.0% 
3 303 3.6 1.2 2,940 2.1% 
4 275 6.7 2.2 4,968 3.5% 
5 253 4.8 1.6 3,322 2.3% 
6 218 6.9 2.2 4,063 2.8% 
7 238 22.7 7.4 14,664 10.3% 
8 479 32.8 10.7 42,733 29.9% 
9 250 1.1 0.4 745 0.5% 

10 282 37.7 12.3 28,922 20.2% 
11 268 15.5 5.0 11,278 7.9% 
12 172 0.0 0.0 0 0.0% 
13 513 97.4 31.7 135,707 95.0% 
14           
15 362 19.2 6.2 18,844 13.2% 
16 328 19.4 6.3 17,239 12.1% 
17 255 11.3 3.7 7,820 5.5% 

18 (Tipt) 246 23.6 7.7 15,737 11.0% 
19 (Dunc) 251 9.3 3.0 6,337 4.4% 
20 (Goss) 387 28.8 9.4 30,267 21.2% 

AR-1 90 28.1 9.1 6,836 4.8% 
DN-4 128 0.6 0.2 204 0.1% 
Total   376 122 358,147   

Predicted Water System Avg TDS 351 
  

  



October-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 338 4.7 1.5 4,310 3.0% 
2 294 0.7 0.2 528 0.4% 
3 316 0.3 0.1 290 0.2% 
4 276 4.4 1.4 3,321 2.3% 
5 249 3.7 1.2 2,513 1.8% 
6 301 9.5 3.1 7,745 5.4% 
7 234 19.2 6.2 12,197 8.5% 
8 511 10.0 3.3 13,867 9.7% 
9 236 6.9 2.3 4,435 3.1% 

10 284 23.3 7.6 18,008 12.6% 
11 280 0.4 0.1 282 0.2% 
12 209 12.0 3.9 6,823 4.8% 
13 504 38.6 12.6 52,902 37.0% 
14           
15 368 14.4 4.7 14,408 10.1% 
16 332 15.3 5.0 13,753 9.6% 
17 248 18.6 6.1 12,575 8.8% 

18 (Tipt) 255 9.3 3.0 6,451 4.5% 
19 (Dunc) 247 7.8 2.5 5,220 3.7% 
20 (Goss) 385 20.4 6.6 21,275 14.9% 

AR-1 90 28.7 9.3 6,983 4.9% 
DN-4 128 9.5 3.1 3,312 2.3% 
Total   258 84 211,198   

Predicted Water System Avg TDS 302 
  

  



November-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 380 2.7 0.9 2,736 1.9% 
2 291 0.0 0.0 8 0.0% 
3 291 0.0 0.0 9 0.0% 
4 277 0.3 0.1 257 0.2% 
5 244 0.4 0.1 286 0.2% 
6 238 0.2 0.1 131 0.1% 
7 216 0.9 0.3 528 0.4% 
8 506 0.6 0.2 832 0.6% 
9 236 2.1 0.7 1,349 0.9% 

10 281 6.4 2.1 4,902 3.4% 
11 312 2.6 0.9 2,227 1.6% 
12 207 37.3 12.1 21,010 14.7% 
13 349 0.2 0.1 193 0.1% 
14           
15 372 1.8 0.6 1,799 1.3% 
16 336 5.8 1.9 5,283 3.7% 
17 242 21.3 6.9 13,986 9.8% 

18 (Tipt) 273 0.0 0.0 17 0.0% 
19 (Dunc) 243 2.8 0.9 1,818 1.3% 
20 (Goss) 363 25.4 8.3 25,051 17.5% 

AR-1 90 25.6 8.3 6,221 4.4% 
DN-4 128 8.8 2.9 3,062 2.1% 
Total   145 47 91,706   

Predicted Water System Avg TDS 232 
  

  



December-15 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 287 0.0 0.0 36 0.0% 
2 294 0.0 0.0 10 0.0% 
3 328 0.0 0.0 7 0.0% 
4 257 0.2 0.1 116 0.1% 
5 232 0.0 0.0 13 0.0% 
6 220 0.0 0.0 7 0.0% 
7 200 0.0 0.0 9 0.0% 
8 477 0.0 0.0 38 0.0% 
9 239 4.3 1.4 2,791 2.0% 

10 271 21.2 6.9 15,629 10.9% 
11 308 12.2 4.0 10,268 7.2% 
12 211 27.7 9.0 15,888 11.1% 
13 457 0.2 0.1 268 0.2% 
14           
15 345 11.0 3.6 10,346 7.2% 
16 338 17.4 5.7 16,013 11.2% 
17 245 21.5 7.0 14,322 10.0% 

18 (Tipt) 260 19.2 6.3 13,570 9.5% 
19 (Dunc) 227 2.5 0.8 1,517 1.1% 
20 (Goss) 358 11.7 3.8 11,441 8.0% 

AR-1 90 18.8 6.1 4,570 3.2% 
DN-4 128 8.0 2.6 2,779 1.9% 
Total   176 57 119,637   

Predicted Water System Avg TDS 250 
  

  



January-16 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 280 0.0 0.0 4 0.0% 
2 308 0.0 0.0 0 0.0% 
3 383 0.0 0.0 0 0.0% 
4 278 0.1 0.0 78 0.1% 
5 252 19.6 6.4 13,379 9.4% 
6 243 4.0 1.3 2,615 1.8% 
7 208 0.3 0.1 182 0.1% 
8 490 0.0 0.0 0 0.0% 
9 253 1.0 0.3 710 0.5% 

10 287 30.2 9.8 23,606 16.5% 
11 330 0.4 0.1 355 0.2% 
12 213 0.5 0.2 290 0.2% 
13 463 0.5 0.2 618 0.4% 
14           
15 310 15.8 5.1 13,328 9.3% 
16 345 18.0 5.9 16,850 11.8% 
17 253 21.7 7.1 14,908 10.4% 

18 (Tipt) 267 0.4 0.1 255 0.2% 
19 (Dunc) 230 10.8 3.5 6,778 4.7% 
20 (Goss) 376 32.6 10.6 33,249 23.3% 

AR-1 90 0.3 0.1 77 0.1% 
DN-4 128 7.7 2.5 2,691 1.9% 
Total   164 53 129,973   

Predicted Water System Avg TDS 292 
  

  



February-16 
Well TDS Water Pumped   Mass TDS Share 

  (mg/L) (AF) (MGAL) (LB)   
1 273 0.0 0.0 9 0.0% 
2 287 0.0 0.0 20 0.0% 
3 299 0.0 0.0 14 0.0% 
4 255 0.2 0.1 108 0.1% 
5 216 17.9 5.8 10,499 7.3% 
6 207 1.6 0.5 912 0.6% 
7 196 2.4 0.8 1,299 0.9% 
8 456 0.0 0.0 53 0.0% 
9 253 0.0 0.0 2 0.0% 

10 273 16.3 5.3 12,103 8.5% 
11 277 0.0 0.0 14 0.0% 
12 187 0.0 0.0 5 0.0% 
13 480 1.2 0.4 1,503 1.1% 
14           
15 280 13.6 4.4 10,371 7.3% 
16 324 17.8 5.8 15,639 10.9% 
17 236 21.8 7.1 13,990 9.8% 

18 (Tipt) 254 0.1 0.0 36 0.0% 
19 (Dunc) 234 12.0 3.9 7,664 5.4% 
20 (Goss) 350 22.0 7.2 20,905 14.6% 

AR-1 90 4.6 1.5 1,130 0.8% 
DN-4 128 8.8 2.9 3,056 2.1% 
Total   140 46 99,331   

Predicted Water System Avg TDS 260 
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Rough TDS Mass Balance 
    

       Water System 
     Year 

 
2016 

    Projected Annual 
Demand 4,013 AFY 

 

Assume 2% annual growth in 
projected demands 

Equivalent Avg Month 334 AF/MO 
   Peak 

Month 1.77 592 AF/MO 
   In Basin 

Demand 0.22 130 
    

       
Well TDS 

Water 
Avail. Water Pumped Mass TDS Share 

  (mg/L) (AF/MO) (AF) (MGAL) (LB)   
1 271 17.8 17.0 5.5 12,540 3.1% 
2 301 18.0 17.0 5.5 13,906 3.4% 
3 319 19.7 19.0 6.2 16,471 4.1% 
4 247 41.5 41.0 13.4 27,558 6.8% 
5 254 35.4 35.0 11.4 24,112 5.9% 
6 281 21.4 21.0 6.8 16,036 3.9% 
7 213 27.6 27.0 8.8 15,592 3.8% 
8 460 31.8   0.0 0 0.0% 
9 215 77.8 77.0 25.1 44,885 11.0% 

10 294 44.1 44.0 14.3 35,155 8.6% 
11 298 66.7 48.0 15.6 38,854 9.6% 
12 205 53.4 53.0 17.3 29,571 7.3% 
13 472 112.5   0.0 0 0.0% 
14             
15 358 24.3   0.0 0 0.0% 
16 295 21.4 21.0 6.8 16,816 4.1% 
17 230 19.9 19.0 6.2 11,876 2.9% 

18 (Tipt) 249 95.7 95.0 31.0 64,285 15.8% 
19 (Dunc) 213 14.2 14.0 4.6 8,104 2.0% 
20 (Goss) 359 52.2 23.0 7.5 22,408 5.5% 
BF Ph 1 150 63.0 20.6 6.7 8,391 2.1% 
BF Ph 2 150 0.0 0.0 0.0 0 0.0% 

Total   858 592 193 406,560   
Projected Water System Avg TDS 253 

 Water Supply Distribution 
   

Source 
Vol 

(AF/MO) Percentage 
Avg Vol 
(AFY) 

   UBSC 
Alluvial 571 97% 3871 

   Denver 
Basin 21 3% 140 

    

  



Rough TDS Mass Balance 
    

       Water System 
     Year 

 
2017 

    Projected Annual 
Demand 4,091 AFY 

 

Assume 2% annual growth in 
projected demands 

Equivalent Avg Month 341 AF/MO 
   Peak Month 1.77 603 AF/MO 
   In Basin 

Demand 0.22 133 
    

       
Well TDS 

Water 
Avail. Water Pumped Mass TDS Share 

  (mg/L) (AF/MO) (AF) (MGAL) (LB)   
1 271 17.8 17.0 5.5 12,540 3.0% 
2 301 18.0 17.0 5.5 13,906 3.3% 
3 319 19.7 19.0 6.2 16,471 3.9% 
4 247 41.5 41.0 13.4 27,558 6.6% 
5 254 35.4 35.0 11.4 24,112 5.8% 
6 281 21.4 21.0 6.8 16,036 3.8% 
7 213 27.6 27.0 8.8 15,592 3.7% 
8 460 31.8   0.0 0 0.0% 
9 215 77.8 77.0 25.1 44,885 10.8% 
10 294 44.1 44.0 14.3 35,155 8.4% 
11 298 66.7 48.0 15.6 38,854 9.3% 
12 205 53.4 53.0 17.3 29,571 7.1% 
13 472 112.5   0.0 0 0.0% 
14             
15 358 24.3   0.0 0 0.0% 
16 295 21.4 21.0 6.8 16,816 4.0% 
17 230 19.9 19.0 6.2 11,876 2.8% 

18 (Tipt) 249 95.7 95.0 31.0 64,285 15.4% 
19 (Dunc) 213 14.2 14.0 4.6 8,104 1.9% 
20 (Goss) 359 52.2 34.0 11.1 33,125 7.9% 
BF Ph 1 150 63.0 20.6 6.7 8,391 2.0% 
BF Ph 2 150 0.0 0.0 0.0 0 0.0% 
Total   858 603 196 417,277   

Projected Water System Avg TDS 255 
 Water Supply Distribution 

   
Source 

Vol 
(AF/MO) Percentage 

Avg Vol 
(AFY) 

   UBSC 
Alluvial 582 97% 3946 

   Denver 
Basin 21 3% 140 

     



Rough TDS Mass Balance 
    

       Water System 
     Year 

 
2018 

    Projected Annual 
Demand 4,170 AFY 

 

Assume 2% annual growth in 
projected demands 

Equivalent Avg Month 348 AF/MO 
   Peak 

Month 1.77 615 AF/MO 
   In Basin 

Demand 0.22 135 
    

       
Well TDS 

Water 
Avail. Water Pumped Mass TDS Share 

  (mg/L) (AF/MO) (AF) (MGAL) (LB)   
1 271 17.8 17.0 5.5 12,540 3.0% 
2 301 18.0 17.0 5.5 13,906 3.3% 
3 319 19.7 19.0 6.2 16,471 3.9% 
4 247 41.5 41.0 13.4 27,558 6.6% 
5 254 35.4 35.0 11.4 24,112 5.7% 
6 281 21.4 21.0 6.8 16,036 3.8% 
7 213 27.6 27.0 8.8 15,592 3.7% 
8 460 31.8   0.0 0 0.0% 
9 215 77.8 77.0 25.1 44,885 10.7% 

10 294 44.1 44.0 14.3 35,155 8.4% 
11 298 66.7 48.0 15.6 38,854 9.3% 
12 205 53.4 53.0 17.3 29,571 7.0% 
13 472 112.5   0.0 0 0.0% 
14             
15 358 24.3   0.0 0 0.0% 
16 295 21.4 21.0 6.8 16,816 4.0% 
17 230 19.9 19.0 6.2 11,876 2.8% 

18 (Tipt) 249 95.7 95.0 31.0 64,285 15.3% 
19 (Dunc) 213 14.2 14.0 4.6 8,104 1.9% 
20 (Goss) 359 52.2 29.0 9.4 28,253 6.7% 
BF Ph 1 150 63.0 20.6 6.7 8,391 2.0% 
BF Ph 2 150 27.1 17.6 5.7 7,171 1.7% 

Total   886 615 200 419,576   
Projected Water System Avg TDS 251 

 
       Water Supply Distribution 

    
Source 

Vol 
(AF/MO) Percentage 

Avg Vol 
(AFY) 

   UBSC 
Alluvial 577 94% 3912 

   Denver 
Basin 38 6% 259 

    



Rough TDS Mass Balance 
    

       Water System 
     Year 

 
2019 

    Projected Annual 
Demand 4,249 AFY 

 

Assume 2% annual growth in 
projected demands 

Equivalent Avg Month 354 AF/MO 
   Peak 

Month 1.77 627 AF/MO 
   In Basin 

Demand 0.22 138 
    

       
Well TDS 

Water 
Avail. Water Pumped Mass TDS Share 

  (mg/L) (AF/MO) (AF) (MGAL) (LB)   
1 271 17.8 17.0 5.5 12,540 2.9% 
2 301 18.0 17.0 5.5 13,906 3.3% 
3 319 19.7 19.0 6.2 16,471 3.9% 
4 247 41.5 41.0 13.4 27,558 6.5% 
5 254 35.4 35.0 11.4 24,112 5.7% 
6 281 21.4 21.0 6.8 16,036 3.8% 
7 213 27.6 27.0 8.8 15,592 3.7% 
8 460 31.8   0.0 0 0.0% 
9 215 77.8 77.0 25.1 44,885 10.6% 

10 294 44.1 44.0 14.3 35,155 8.3% 
11 298 66.7 48.0 15.6 38,854 9.1% 
12 205 53.4 53.0 17.3 29,571 7.0% 
13 472 112.5   0.0 0 0.0% 
14             
15 358 24.3   0.0 0 0.0% 
16 295 21.4 21.0 6.8 16,816 4.0% 
17 230 19.9 19.0 6.2 11,876 2.8% 

18 (Tipt) 249 95.7 95.0 31.0 64,285 15.1% 
19 (Dunc) 213 14.2 14.0 4.6 8,104 1.9% 
20 (Goss) 359 52.2 31.0 10.1 30,202 7.1% 
BF Ph 1 150 192.4 20.6 6.7 8,391 2.0% 
BF Ph 2 150 27.1 27.1 8.8 11,064 2.6% 

Total   1,015 627 204 425,418   
Predicted Water System Avg TDS 250 

 
       Water Supply Distribution 

    
Source 

Vol 
(AF/MO) Percentage 

Avg Vol 
(AFY) 

   UBSC 
Alluvial 579 92% 3925 

   Denver 
Basin 48 8% 324 
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