
 

 

 
 
December 5, 2017 
 
Elsinore Valley Municipal Water District 
Attention: Mr. Parag Kalaria 
31315 Chaney Street 
PO Box 3000 
Lake Elsinore, CA 92531‐3000 
 
City of Corona 
Attention: Mr. Tom Moody 
755 Corporation Yard Way 
Corona, CA 92880 
 
Subject:  Sixth and Seventh Annual Report of the Coldwater Basin Operating Committee 
 
Dear Parag and Tom: 

Wildermuth Environmental, Inc. is pleased to submit the final Sixth and Seventh Annual Report 
of  the  Coldwater  Basin  Operating  Committee.    This  report  is  an  annual  requirement  of  the 
Agreement Concerning Water Production from the Coldwater Basin between the City of Corona 
and the Elsinore Valley Municipal Water District.  

If  you have any questions, please  send  them  to Andy Malone  (amalone@weiwater.com) and 
Carolina Sanchez (csanchez@weiwater.com).   

 

Very truly yours, 

Wildermuth Environmental, Inc.                  

 
     

 
 

Andrew E. Malone, PG        Carolina Sanchez, PE 
Vice President  Staff Engineer   
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Section 1 − Introduction 

This is the Sixth and Seventh Annual Report of the Coldwater Basin Operating Committee.  The report is 
organized into the following four sections: 

Section 1 – Introduction.  This section provides background information on the Coldwater 
Basin, the Agreement Concerning Water Production from the Coldwater Basin (Agreement) between the 
City of Corona (City) and the Elsinore Valley Municipal Water District (District), the 
responsibilities of the Operating Committee that was formed to implement the Agreement, and 
key definitions of the terms used in this report. 

Section 2 – Water Rights Accounting.  This section describes the accounting of each Party’s 
storage account for 2015/16 and 2016/17 and their production rights for 2016/17 and 2017/18.   

Section 3 – Stress and Response of the Basin.  This section interprets fundamental data on 
basin stresses (pumping, precipitation, and recharge) and responses (groundwater levels and 
storage). 

Section 4 – Recommendations.  This section contains recommendations to enhance the long-
term sustainable yield of the Coldwater Basin, improve groundwater quality, and mitigate any 
potential adverse impacts from high or low groundwater levels. 

1.1 Background and Objectives 

The Coldwater Basin is a relatively small groundwater basin located in the Temescal Valley 
within western Riverside County.  Storm-water runoff from the adjacent Santa Ana Mountains 
is a major source of recharge to the Coldwater Basin.  Groundwater quality is typically good 
with total dissolved solids (TDS) concentrations generally less than 500 mg/L.  

The City and the District are the two main groundwater producers within the Coldwater Basin.  
Figure 1-1 shows the extent of the Coldwater Basin, production well locations, and the water 
transmission facilities used by the City and the District to import and export water to and from 
the Coldwater Basin.  

In 2007/2008, the City and the District performed technical studies to describe the groundwater 
resources of the Coldwater Basin and to estimate its annual “native safe yield.” Effective 
December 1, 2008, the City and the District entered into the Agreement.  The Agreement 
supersedes all prior agreements and is attached to this report as Appendix A.  The primary 
functions of the Agreement are: 

 To establish an Operating Committee to implement the terms and provisions of the 
Agreement. 

 To provide rules for the Operating Committee to determine the amount of groundwater 
that each party can pump from the Coldwater Basin annually. 

 To define the joint use and cost sharing associated with the Trilogy Well. 
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 To establish a process to develop joint projects to enhance the groundwater supply of 
the Coldwater Basin.  

The Operating Committee is comprised of one appointee each by the City Manager and the 
District’s General Manager.  The Operating Committee’s purposes are: (i) to make operational 
decisions to implement the terms and provisions of the Agreement, (ii) to ensure that the City 
and the District are allowed to pump sufficient water from the Coldwater Basin to meet their 
respective needs, and (iii) to maximize the sustainable use of the Coldwater Basin as a water 
supply.  

A primary function of the Operating Committee is to specify the amount of each Party’s 
Allowable Production, Storage Account, and Production Right on an annual basis.  The 
Agreement also requires the Operating Committee to re-determine the Native Safe Yield of the 
Coldwater Basin once every five years and to adjust each Party’s share of the Native Safe Yield 
based on the groundwater pumped by each producer in the Coldwater Basin.   

The Initial Native Safe Yield of the Coldwater Basin was 3,300 acre-feet/year (acre-ft/yr) for 
the fiscal-year period of 2008/09 to 2012/13.  At the conclusion of 2012/13, the Native Safe 
Yield was re-determined to be 3,800 acre-ft/yr for the fiscal-year period of 2013/14 to 2017/18.  
The method used to re-determine the Native Safe Yield was the same method used to determine 
the Initial Native Safe Yield for the Agreement, but the period of analysis (1984-2012) included 
eight additional years.1  The Native Safe Yield of 3,800 acre-ft/yr was used in this report to 
compute the Allowable Production for each Party for fiscal years 2016/17 and 2017/18.   

1.2 Definitions 

The following are definitions of key terms used in this report:  

Party: The City of Corona or the Elsinore Valley Municipal Water District (collectively, the 
Parties) 

Accounting Year: July 1 to June 30 (The accounting commencement date is July 1, 2008.) 

Initial Native Safe Yield: 3,300 acre-ft/yr was the initial estimate of the Native Safe Yield used 
for the first five years of the Agreement (2008/09 to 2012/13). Thereafter, the Operating 
Committee will re-determine the Native Safe Yield every five years. 

  

                                                      
1 Wildermuth Environmental, Inc. (2014). Third Annual Report of the Coldwater Basin Operating Committee.  Prepared 
for the City of Corona & Elsinore Valley Municipal Water District.  January 2014. 
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Initial Share of the Native Safe Yield: The initial shares of the Native Safe Yield were 
allocated to the Parties as follows: 

City: 64%  (2,112 acre-ft) 

District: 32% (1,056 acre-ft) 

Private pumpers: 4% (132 acre-ft) 

Native Safe Yield: 3,800 acre-ft/yr is the re-determined Native Safe Yield for the period 
2013/14 to 2017/18.  

Share of the Native Safe Yield: The re-determined shares of the Native Safe Yield are 
allocated to the Parties as follows: 

City: 64%  (2,432 acre-ft) 

District: 32% (1,216 acre-ft) 

Private pumpers: 4% (152 acre-ft) 

Return Flows: The portion of water imported, by either or both Parties, used within the 
Coldwater Basin and returns to the aquifer system as recharge. 

Allowable Production: Native Safe Yield plus Return Flows from the preceding Accounting 
Year. 

Party’s Allowable Production:2 [Share of Native Safe Yield (%)] * [Allowable Production] 

Storage Account: Each Party can store its un-pumped Allowable Production in a separate 
Storage Account.3  The upper limit of each Party’s Storage Account is ten times its Initial Share 
of Native Safe Yield: 

City: 21,120 acre-ft 

District: 10,560 acre-ft 

Annual Production Right: [Party’s Allowable Production] + [Storage Account] 

Groundwater Production: The annual volume of groundwater pumped by each Party from 
wells located within the Coldwater Basin. 

 

                                                      
2 Private pumpers do not receive a share of the Return Flows. 
3 Private pumpers do not have Storage Accounts. 
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Section 2 – Water Rights Accounting 

This section describes the accounting of each Party’s storage account for 2015/16 and 2016/17 
and their production rights for 2016/17 and 2017/18. 

2.1 Imported Water and Allowable Production 

The Allowable Production for each Accounting Year is equal to the Native Safe Yield plus 
Return Flows from water imported to the basin by either or both parties during the preceding 
Accounting Year. Table 2-1a and 2-1b list the water imported to the basin by each Party and 
the portion of imported water that returned to the aquifer system as recharge during 2015/16 
and 2016/17, respectively.  For 2015/16 and 2016/17, the Parties’ shares of the Return Flows 
were:  

 2015/16 2016/17 

City: 5 acre-ft 1.8 acre-ft 

District: 2.5 acre-ft 0.9 acre-ft 

Tables 2-1 and 2-b also include water imported to the basin by Temescal Valley Water District 
(TVWD). The TVWD began to provide water to the District’s former non-potable water 
customers in February 2015. TVWD imported water deliveries to the basin should match 
historical deliveries by the District.  

Each Party’s share of the Return Flows is added to their share of the Native Safe Yield to 
compute their Allowable Production for 2016/17 and 2017/18 (see Tables 2-3a and 2-3b): 

 2016/17 2017/18 

City: 2,440 acre-ft 2,434 acre-ft 

District: 1,220 acre-ft 1,217 acre-ft 

Return flows from water delivered by TVWD are not accounted for in the Parties’ Allowable 
Production. 

2.2 Groundwater Production and Storage Accounts 

Tables 2-2a and 2-2b show Groundwater Production from the Coldwater Basin by well and by 
Party for 2015/16 and 2016/17, respectively: 

 2015/16 2016/17 

City: 2,277 acre-ft 766 acre-ft 

District: 312 acre-ft 548 acre-ft 
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During 2015/16 and 2016/17, no known private well production occurred in the Coldwater 
Basin.4  

Tables 2-3a and 2-3b show the under/(over) pumping of Allowable Production by Party during 
Accounting Years 2015/16 and 2016/17 and compute each Party’s year-end Storage Account. 

Under/(Over) Pumping of Allowable Production: 

 2015/16 2016/17 

City: 259 acre-ft 1,671 acre-ft 

District: 956 acre-ft 671 acre-ft 

Groundwater Storage Accounts: 

 as of June 30th, 2016 as of June 30th, 2017 

City: 1,258 acre-ft 2,929 acre-ft 

District: 4,719 acre-ft 5,390 acre-ft 

2.3 Determination of Annual Production Rights 

Tables 2-3a and 2-3b show the Annual Production Right for each Party for 2016/17 and 
2017/18, which is equal to their Allowable Production plus the water in their Storage Account: 

 2016/17 2017/18 

City: 3,695 acre-ft 5,362 acre-ft 

District: 5,937 acre-ft 6,606 acre-ft 

2.4 Summary 

Table 2-4 summarizes the historical Return Flows and artificial recharge of imported water. 
Table 2-5 summarizes the Parties’ Groundwater Production and Storage Accounts for 2008/09 
through 2016/17.  In Accounting Years 2015/16 and 2016/17, the City accounted for about 88 
percent and 58 percent of total Groundwater Production, respectively; and as of July 1, 2017, 
had accumulated 2,924 acre-ft of water in its Storage Account.  In Accounting Years 2015/16 
and 2016/17, the District accounted for about 12 percent and 42 percent of total Groundwater 
Production, respectively; and as of July 1, 2017, had accumulated 5,387 acre-ft of water in its 
Storage Account.  The accounting spreadsheets are included as Appendix B.  

 

                                                      
4 Production from private producers is unknown and assumed to be zero. 



Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Corona, City of
    Artificial Recharge 0.0 97% 0.0
    Fire Training Station TVWD 70 57 93 93 43 24 39 30 45 103 41 113 1.7 Training 60% 1.0

City of Corona Total 70 57 93 93 43 24 39 30 45 103 41 113 1.7 1.0

Elsinore Valley MWD
    Artificial Recharge 0.0 97% 0.0

Imported Water Deliveries 1,066 1,442 1,116 1,217 763 705 651 593 857 961 1,330 1,217 27.4 Irrigation 25% 6.8

Elsinore Valley MWD Total 1,066 1,442 1,116 1,217 763 705 651 593 857 961 1,330 1,217 27.4 6.8

Subtotal (used in Tables 2-3a and 2-3b) 1,136 1,499 1,209 1,310 806 729 690 623 902 1,064 1,371 1,330 29.1 7.9

TVWD
Mayhew Aggregates Non-Potable NR NR NR NR 3,822 4,085 3,849 3,019 3,523 2,095 3,420 5,123 66.5 Process 60% 39.9
Cemex USA Non-Potable NR NR NR NR 130 118 134 121 124 70 193 149 2.4 Process 60% 1.4
Werner Corp Non-Potable NR NR NR NR 2,675 5,016 3,039 2,718 5,329 2,514 4,463 9,539 81.1 Process 60% 48.6
Krista Freitag Kingdom Capital Non-Potable NR NR NR NR 25,428 25,436 21,096 5,499 13,501 9,574 6,768 0 246.4 Irrigation 25% 61.6
Livingstone Devel Terrance Long Non-Potable NR NR NR NR 0 0 0 0 0 0 11,830 41,706 122.9 Irrigation 25% 30.7

TVWD Total 0 0 0 0 32,055 34,656 28,118 11,358 22,476 14,253 26,675 56,516 519.3 182.3

Total 1,136 1,499 1,209 1,310 32,860 35,385 28,807 11,981 23,378 15,318 28,046 57,847 548.4 190.2

NR = Not reported

Table 2-1a
Return Flows and Artificial Recharge of Imported Water

Fiscal Year 2015/16

Customer
Water

Source

Monthly Deliveries of Imported Water (hundreds of cubic feet) Total
Deliveries
(acre-ft)

Water
Use

%
Return

Return
Flow

(acre-ft)

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐1a_AR_15‐16
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Corona, City of
    Artificial Recharge 0.0 97% 0.0
    Fire Training Station TVWD 165 84 93 52 54 36 8 14 11 36 69 104 1.7 Training 60% 1.0

City of Corona Total 165 84 93 52 54 36 8 14 11 36 69 104 1.7 1.0

Elsinore Valley MWD
    Artificial Recharge 0.0 97% 0.0

Imported Water Deliveries 1,651 1,387 0 0 0 0 0 0 0 0 0 0 7.0 Irrigation 25% 1.7

Elsinore Valley MWD Total 1,651 1,387 0 0 0 0 0 0 0 0 0 0 7.0 1.7

Subtotal (used in Tables 2-3a and 2-3b) 1,816 1,471 93 52 54 36 8 14 11 36 69 104 8.6 2.7

TVWD
Mayhew Aggregates Non-Potable 4,458 5,961 7,867 5,498 4,674 3,505 4,216 217 0 2,386 5,702 5,631 115.1 Process 60% 69.1
Cemex USA Non-Potable 134 332 324 151 123 163 122 76 77 103 226 208 4.7 Process 60% 2.8
Werner Corp Non-Potable 4,257 4,972 12,183 11,846 12,638 7,405 6,013 5,057 2,829 1 3,398 6,101 176.1 Process 60% 105.7
Krista Freitag Kingdom Capital Non-Potable 0 0 0 0 0 0 0 0 0 0 0 0 0.0 Irrigation 25% 0.0
Livingstone Devel Terrance Long Non-Potable 33,970 36,728 40,999 25,265 22,225 14,943 8,173 165 523 5,317 21,476 24,973 539.1 Irrigation 25% 134.8

TVWD Total 42,819 47,992 61,372 42,760 39,660 26,017 18,523 5,515 3,430 7,807 30,803 36,913 835.0 312.3

Subtotal 44,635 49,464 61,465 42,812 39,714 26,053 18,531 5,529 3,441 7,843 30,872 37,017 843.7 315.1

Table 2-1b
Return Flows and Artificial Recharge of Imported Water

Fiscal Year 2016/17

Customer
Water

Source

Monthly Deliveries of Imported Water (hundreds of cubic feet) Total
Deliveries
(acre-ft)

Water
Use

%
Return

Return
Flow

(acre-ft)

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐1b_AR_16‐17
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Corona, City of
    Well 3 83.33 81.41 72.00 64.89 56.95 55.56 38.33 56.80 46.88 55.66 62.40 56.03 730.23
    Well 20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Well 21 0.00 47.92 178.87 193.73 114.95 117.40 118.26 150.15 144.23 154.40 165.96 160.89 1,546.75
    Trilogy 0.00
Subtotal 83.33 129.32 250.87 258.62 171.90 172.95 156.59 206.96 191.10 210.07 228.36 216.92 2,276.99 87.9%

Elsinore Valley MWD
    Mayhew 32.47 35.32 29.06 27.59 26.18 19.52 17.37 19.86 20.04 20.99 20.99 3.68 273.07
    Station 71 (potable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.86 28.26 39.12
    Station 71 (non-potable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Division Box 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Warm Springs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Trilogy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal 32.47 35.32 29.06 27.59 26.18 19.52 17.37 19.86 20.04 20.99 31.85 31.94 312.19 12.1%

Private Wells
Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0%

Total 116 165 280 286 198 192 174 227 211 231 260 249 2,589 100%

Table 2-2a
Groundwater Production by Well

Fiscal Year 2015/16
acre-ft

Well Name
Monthly Groundwater Production

Totals
Percent of

Total Production
from Basin

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐2a_Prod_15‐16
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Corona, City of
    Well 3 51.80 45.40 40.48 5.54 0.48 0.55 0.54 0.52 0.54 1.54 0.00 0.00 147.38
    Well 20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Well 21 160.00 155.92 145.95 152.12 0.00 0.01 0.00 0.00 0.00 0.00 1.67 3.04 618.72
    Trilogy 0.00
Subtotal 211.80 201.32 186.43 157.66 0.48 0.56 0.55 0.52 0.54 1.54 1.67 3.04 766.11 58.3%

Elsinore Valley MWD
    Mayhew 8.44 48.03 37.29 33.27 33.97 22.31 28.17 37.47 60.30 45.54 55.42 43.33 453.54
    Station 71 (potable) 22.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.94 29.65 23.20 94.35
    Station 71 (non-potable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Division Box 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Warm Springs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Trilogy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Subtotal 31.00 48.03 37.29 33.27 33.97 22.31 28.17 37.47 60.30 64.48 85.07 66.53 547.89 41.7%

Private Wells
Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0%

Total 243 249 224 191 34 23 29 38 61 66 87 70 1,314 100%

Table 2-2b
Groundwater Production by Well

Fiscal Year 2016/17
acre-ft

Monthly Groundwater Production
Totals

Percent of
Total Production

from Basin
Well Name

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐2b_Prod_16‐17
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Column 1 2 3 4 5 6 7 8 9

Formula (1) - (2) (3) + (4) (6) + (7) (5) + (8)

Allowable

Productiona
Groundwater
Production

Under/(Over)
Pumping of
Allowable 

Production

Groundwater
Storage Account

Groundwater
Storage Account

Share of

Native Safe Yieldb

Share of
Return Flows

and Recharge of
Imported Water

Allowable
Production

Production

Rightc

2015-16 2015-16 2015-16 June 30, 2015 June 30, 2016 2016-17 2015-16 2016-17 2016-17

City 2,536 2,277 259 998 1,258 2,432 5.0 2,437 3,695

District 1,268 312 956 3,763 4,719 1,216 2.5 1,219 5,937

Private 152 0 152 -- -- 152 0 152 152

Total 3,956 2,589 1,367 4,761 5,977 3,800 7.6 3,808 9,784

Notes:

a  A Party's respective share of the Native Safe Yield plus Return Flows from water imported to the basin by either or both Parties during the preceding accounting year.

b  The Native Safe Yield for 2015/16 is 3,800 acre-ft/yr. The City of Corona's share is 64%, Elsinore Valley MWD's share is 32%, and private parties' share is 4%.

c  A Party's Allowable Production plus some or all of the water held in that Party's Storage Account.
    

Table 2-3a
Annual Accounting of Allowable Production, Storage Accounts, and Production Rights

Fiscal Year 2016/17
acre-ft

Party

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐3a_ProdRights
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Column 1 2 3 4 5 6 7 8 9

Formula (1) - (2) (3) + (4) (6) + (7) (5) + (8)

Allowable

Productiona
Groundwater
Production

Under/(Over)
Pumping of
Allowable 

Production

Groundwater
Storage Account

Groundwater
Storage Account

Share of

Native Safe Yieldb

Share of
Return Flows

and Recharge of
Imported Water

Allowable
Production

Production

Rightc

2016-17 2016-17 2016-17 June 30, 2016 June 30, 2017 2017-18 2016-17 2017-18 2017-18

City 2,437 766 1,671 1,258 2,929 2,432 1.8 2,434 5,362

District 1,219 548 671 4,719 5,390 1,216 0.9 1,217 6,606

Private 152 0 152 -- -- 152 0 152 152

Total 3,808 1,314 2,494 5,977 8,318 3,800 2.6 3,803 12,121

Notes:

a  A Party's respective share of the Native Safe Yield plus Return Flows from water imported to the basin by either or both Parties during the preceding accounting year.

b  The Native Safe Yield for 2014/15 is 3,800 acre-ft/yr. The City of Corona's share is 64%, Elsinore Valley MWD's share is 32%, and private parties' share is 4%.

c  A Party's Allowable Production plus some or all of the water held in that Party's Storage Account.
    

Party

Table 2-3b
Annual Accounting of Allowable Production, Storage Accounts, and Production Rights

Fiscal Year 2017/18
acre-ft

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐3b_ProdRights
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Delivered Return Flow Delivered1 Return Flow Delivered2 Return Flow Delivered Return Flow
2008‐09 9 5 0 996 297 0 0 1,004 302 0

2009‐10 8 5 0 867 274 0 0 875 279 0

2010‐11 5 3 0 838 264 0 0 843 267 0

2011‐12 2 1 0 692 208 0 0 695 210 0

2012‐13 2 1 0 718 218 0 0 720 220 0

2013‐14 2 1 0 835 255 0 0 837 256 0

2014‐15 2 1 0 525 162 0 0 527 163 0

2015‐16 2 1 0 27 7 0 519 182 0 548 190 0

2016‐17 2 1 0 7 2 0 835 312 0 844 315 0

Total 33 20 0 5,505 1,687 0 1,354 495 0 6,892 2,201 0

Average 4 2 0 612 187 0 677 247 0 766 245 0

Notes:

1‐‐The Temescal Valley Water District (TVWD) began to provide water to EVMWD’s former non‐potable water customers in February 2015.

2‐‐The Temescal Valley Water District's water delivery data for FY 2015‐16 is incomplete.

Direct Use Artificial 
Recharge

Artificial 
Recharge

Direct Use

Imported Water

Table 2‐4
Summary of Return Flows and Artificial Recharge of Imported Water

2008/09 to 2016/17
acre‐ft

Fiscal 
Year

TotalDistrict
Direct UseArtificial 

Recharge
Artificial 
Recharge

City
Direct Use

Temescal Valley Water District

20171204_6thand7thColdwaterReport_Appendix_B‐‐Table 2‐4_RFs
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Allowable
Production

Groundwater
Production

Percent of
Total Production

Under/(Over)
Pumping of

Allowable Production

Groundwater
Storage Account

acre-ft acre-ft % acre-ft acre-ft

2008-09 2,269 2,923 84% (653) (653)
2009-10 2,305 3,342 88% (1,036) (1,690)
2010-11 2,290 2,432 83% (142) (1,831)
2011-12 2,283 578 49% 1,705 (126)
2012-13 2,246 2,033 79% 213 87
2013-14 2,572 2,111 66% 462 549
2014-15 2,596 2,146 73% 450 998
2015-16 2,536 2,277 88% 259 1,258
2016-17 2,433 766 58% 1,671 2,929

Sub-total 21,530 18,607 78%

Allowable
Production

Groundwater
Production

Percent of
Total Production

Under/(Over)
Pumping of

Allowable Production

Groundwater
Storage Account

acre-ft acre-ft % acre-ft acre-ft

2008-09 1,135 550 16% 585 585

2009-10 1,153 457 12% 696 1,281

2010-11 1,145 515 17% 630 1,910

2011-12 1,141 611 51% 530 2,440

2012-13 1,123 529 21% 594 3,034

2013-14 1,286 1,064 34% 223 3,257

2014-15 1,298 791 27% 506 3,763

2015-16 1,268 312 12% 956 4,719

2016-17 1,216 548 42% 671 5,390

Sub-total 10,765 5,377 22%

Allowable
Production

Groundwater
Production

Percent of
Total Production

Under/(Over)
Pumping of

Allowable Production

Groundwater
Storage Account

acre-ft acre-ft % acre-ft acre-ft

2008-09 132 0 0% -- --
2009-10 132 0 0% -- --
2010-11 132 0 0% -- --
2011-12 132 0 0% -- --
2012-13 132 0 0% -- --
2013-14 152 0 0% -- --
2014-15 152 0 0% -- --
2015-16 152 0 0% -- --
2016-17 152 0 0% -- --

Sub-total 1,268 0 0%

Total 33,562 23,984

Table 2-5
Summary of Groundwater Production and Storage Accounts

2008/09 to 2016/17

Fiscal
Year

Elsinore Valley Municipal Water District

Fiscal
Year

Private Well Producers

City of Corona

Fiscal
Year

20171204_6thand7thColdwaterReport_Appendix_B ‐‐ Table 2‐5_Summary

12/5/2017
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Section 3 – Stress and Response of the Basin  

The Agreement calls for the Operating Committee to re-determine the Native Safe Yield once 
every five years, following the commencement of accounting (July 1, 2008).  The types of data 
used to facilitate the re-determination include precipitation, groundwater production, recharge 
of precipitation and applied waters, and groundwater level changes (i.e. storage change).  What 
follows is a discussion of Coldwater Basin data collected from January 1984 to July 2017. This 
discussion is for information purposes only and is not to be construed as an analysis to re-
determine Native Safe Yield. 

Pumping and the recharge of precipitation and applied water are the main stresses on the basin.  
Changes in groundwater levels reflect aquifer system responses to these stresses.  Figure 3-1 
depicts the time history of the main stresses to the basin and groundwater-level responses to 
those stresses.  Specifically, Figure 3-1 shows: 

 Annual calendar-year Coldwater Basin groundwater production for the 1984-2016 
period. 

 The cumulative departure from mean precipitation (CDFM) for the precipitation station 
at Lake Elsinore (Station D067).  At this station, mean annual precipitation was 12 
inches for the 1900-2017 fiscal-year period.  Upward slopes of the CDFM curve 
represent wet years or periods and downward slopes represent dry years or periods.   

 Groundwater levels at the City’s Well 3, which is centrally located in the Coldwater 
Basin.   

The following are observations and general interpretations from Figure 3-1: 

 Groundwater levels respond rapidly to precipitation and pumping.  This is because the 
groundwater basin is relatively small (i.e. small changes in groundwater storage result in 
large changes to groundwater levels).    

 The 2001-2016 period was relatively dry with only three relatively wet years.  
Groundwater levels decreased by about 75 feet at City Well 3 over this period. Average 
annual pumping from the Coldwater Basin during recent years has been less than 3,000 
acre-ft/yr (lower than the current Native Safe Yield of 3,800 acre-ft/yr); hence, the 
storage accounts have been increasing even though groundwater levels are near all-time 
lows. 

 Precipitation in FY 2016/17 was above average, and groundwater levels at City Well 3 
increased by about 50 feet from the near all-time low. 
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Section 4 – Recommendations 

The Agreement states that a goal of the Operating Committee is to “maximize the sustainable 
use of the Coldwater Basin as a water supply” for the District and the City.  This goal implies 
that the Operating Committee can and should manage the Coldwater Basin to enhance the yield, 
reliability, and quality of the groundwater supply.   

In 2014, the State of California passed the Sustainable Groundwater Management Act of 2014 
(SGMA).  The goal of the SGMA is to sustainably manage groundwater basins such that they 
are a long-term reliable water supply for all current and future beneficial uses.  The Department 
of Water Resources (DWR) currently designates the Coldwater Basin as a high-priority basin.  
The SGMA requires that high-priority basins have a Groundwater Sustainability Plan that 
includes a statement of objectives and various monitoring and reporting requirements to 
demonstrate sustainable management. 

The goals of the Operating Committee and the SGMA, as they pertain to the Coldwater Basin, 
are similar: maximize the sustainable use of the groundwater basin.  To help achieve these goals, 
we propose that the Operating Committee pursue the following efforts:5  

(i) Develop plans to enhance storm-water recharge in the Coldwater Basin.  

(ii) Develop plans to optimize groundwater-production patterns to maximize the 
sustainable yield of the Coldwater Basin.   

The implementation of these plans will enhance the long-term sustainable yield of the Coldwater 
Basin, improve groundwater quality, and mitigate any potential adverse impacts from high or 
low groundwater levels.   

The efforts to develop the plans are summarized below as separate tasks that should be pursued 
simultaneously.6   

TASK 1 – DEVELOP PLANS TO ENHANCE STORM-WATER RECHARGE TO THE COLDWATER BASIN 

The Coldwater Basin is a relatively deep, elongated groundwater basin.  Figure 4-1 shows that 
the basin is aligned and adjacent to several mountain-front watersheds that drain out of the 
Santa Ana Mountains.  The configuration of the groundwater basin is optimal for capturing and 
recharging storm-water runoff from these mountain-front watersheds.   

Figure 3-1 is a time-series chart that shows a direct relationship between precipitation and 
groundwater levels.  This relationship indicates that storm-water recharge is already a major 
component of the water budget of the Coldwater Basin.  That said, there are likely additional 
opportunities to capture and recharge storm-water runoff.  To characterize and assess these 

                                                      
5 These recommendations were first proposed in the 4th Annual Report of the Coldwater Basin Operating 
Committee. WEI still regards these recommendations as relevant for consideration by the Operating Committee. 
6 The task descriptions are a summary of recommended work.  They are not meant to be a detailed scope-of-work.  
WEI will develop a detailed scope-of-work and cost estimate at the direction of the Operating Committee. 
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opportunities and to develop a plan to realize these opportunities, the Operating Committee 
should perform the following sub-tasks: 

Task 1.1 – Characterize “baseline” conditions for storm-water recharge.  WEI maintains a 
sophisticated surface-water model of the Temescal Valley that simulates rainfall, runoff, 
routing of runoff, streambed recharge, and artificial recharge at recharge basins.  The model 
runs the simulations on a daily time step.  In this task, the model will be updated to reflect 
current conditions in the Coldwater Basin, including land use, routing of stream flow, and 
diversions of stream flow to existing basins, if and where such diversions exist.  The model 
will use long-term precipitation records to estimate: (i) the amount of storm-water runoff 
that exits the mountain-front watersheds and (ii) the amount of storm-water runoff that 
recharges the Coldwater Basin.  The difference between these amounts presents the 
opportunity for additional capture and recharge of storm-water runoff. 

Task 1.2 – Design and implement a surface-water monitoring program.  The surface-water monitoring 
program will begin by installing a single surface-water monitoring station at a location where 
a stream channel exits the mountain-front watershed.  Figure 4-1 shows two potential 
locations for a surface-water monitoring station.  The station will be equipped to 
continuously monitor stream discharge.  The stream-discharge data will be used to validate 
or improve the surface-water model and its ability to estimate storm-water runoff from all 
mountain-front watersheds.  The design and implementation of this task could be a 
cooperative effort with the Riverside County Flood Control and Water Conservation 
District. 

Task 1.3 – Develop and evaluate various storm-water recharge projects.  The results of the modeling 
will reveal and quantify opportunities for additional storm-water recharge.  Based on this 
information, projects to capture and recharge storm-water will be developed and evaluated 
with the model.  First-order cost estimates for capital improvements and 
operations/maintenance will be developed and evaluated to rank and prioritize projects. 

TASK 2 – DEVELOP PLANS TO OPTIMIZE GROUNDWATER PRODUCTION PATTERNS TO MAXIMIZE THE 

SUSTAINABLE YIELD OF THE COLDWATER BASIN 

Currently, groundwater production in the Coldwater Basin proceeds in an uncoordinated 
pattern, pursuant only to the rules of the Agreement.  Most production wells are located in the 
central and southern portions of the basin.  Hence, little is known about the hydrogeology and 
groundwater levels in the northern portion of the basin, including groundwater losses by 
subsurface flow to the Bedford Basin and the potential for liquefaction.  Figure 4-1 shows the 
locations of the active production wells in the Coldwater Basin.  This configuration of the well 
field may not be capable of maximizing yield and/or mitigating liquefaction potential—
particularly if storm-water recharge is enhanced as described in Task 1. 

A groundwater production plan should be developed to minimize groundwater losses, maximize 
the yield of the Coldwater Basin, and mitigate the potential for liquefaction.  To develop such a 
plan, the Operating Committee should perform the following tasks: 
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Task 2.1 – Improve the current groundwater monitoring program.  Three new monitoring wells 
should be constructed—one well in the northern portion of the Coldwater Basin and two 
wells in the adjacent Bedford Basin.  Figure 4-1 shows the approximate locations for the 
new monitoring wells.7 

The drilling, construction, and testing of the monitoring wells will: (i) improve 
understanding of the hydrogeology and groundwater levels in the northern portion of the 
Coldwater Basin, (ii) improve understanding of the hydraulic properties of the Elsinore 
Fault as a barrier to groundwater flow, (iii) improve understanding of groundwater flow 
between the Coldwater Basin and the Bedford Basin, and (iv) provide estimates of the 
hydraulic and storative properties of the aquifer sediments in the Coldwater and Bedford 
Basins.   

Where possible, all wells in the Coldwater Basin as well as the new monitoring wells in the 
Bedford Basin will be equipped with data-logging pressure transducers to measure and 
record water levels once every 15 minutes.  These high-resolution data will help characterize 
the hydrology of the basin, such as the response of groundwater levels to recharge and 
pumping stresses.  These data will also improve the accuracy of future re-determinations of 
Native Safe Yield and any analytical and/or numerical modeling of the basin that the 
Operating Committee may perform in the future.  

Task 2.2 – Develop and calibrate a numerical groundwater-flow model.  The data collected from the 
monitoring programs will be used to construct and calibrate a numerical groundwater-flow 
model of the Coldwater Basin.  The model will assist in the development and evaluation of 
groundwater-production plans as described below in Task 2.3. 

Task 2.3 – Develop and evaluate various groundwater-production plans.  The results from the 
groundwater monitoring program and the calibration of the groundwater-flow model will 
be used to design a number of logical plans for optimized groundwater production.  The 
groundwater-flow model will also be used to characterize the sustainability of the 
groundwater-production plans over a long-term period of variable precipitation and to 
choose a production plan that achieves a maximum sustainable yield. 

Completing Tasks 1 and 2 will provide the Operating Committee with decision-grade 
information for project implementation.  The information could also be used to help obtain 
grants or low-interest loans to finance project implementation and to assist the Operating 
Committee in the development of a Groundwater Sustainability Plan as required by the SGMA.

                                                      
7 The new monitoring wells can be designed and constructed for conversion to production wells, if appropriate. 
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Appendix B 
Accounting Spreadsheets (Excel Workbook) 

  




