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Purpose 
The purpose of this report is to fulfill the obligation of the Lake Elsinore and San Jacinto 
Watersheds Authority (LESJWA) to provide an annual Lake Elsinore Aeration and Mixing System 
(LEAMS) accounting report. This report details for calendar year 2016, the total number of 
offset credits available, the number of offset credits allocated to the Operators and the number 
and unit cost for each credit licenses sold to other stakeholders with TMDL compliance 
obligations, as well as all fees collected for these credit licenses sold in calendar year 2016, and 
all marketing and administration expenses for that same calendar year.  

It is intended, following receipt of this accounting report, the Operators shall provide LESJWA 
with detailed instructions on how to disperse the net proceeds from the sale of the 2016 
LEAMS offset credit licenses. 

Background 
LEAMS was designed and constructed by LESJWA using funding available through the Safe 
Drinking Water, Clean Water, Watershed Protection and Flood Protection Bond Act of 2000. 
Completed in 2006, ownership of LEAMS was turned over to Elsinore Valley Municipal Water 
District (EVMWD), the City of Lake Elsinore and Riverside County identified collectively as the 
“Operators” to be operated and maintained as a joint project. 

LEAMS consists of an aeration system operated by EVMWD and a Mixing System operated by 
the City of Lake Elsinore, which operated in tandem are intended to improve water quality in 
Lake Elsinore by improving the average concentration of dissolved oxygen (DO) in the water 
column. The system accomplishes this using a combination of shoreline compressors that 
disperse air from perforated pipelines anchored to the bottom of the lake and slow‐turning 
propellers of an axial flow water pump mixing system located at five docking stations (4 axial 
flow pumps per station) around the high speed zone of the lake. The aeration system releases 
air bubbles from the pipeline perforations which rise to the surface and disperse air and 
oxygen. The axial flow pump mixing system turns propellers submerged below the docking 
stations and push high oxygenated surface water to the bottom of the lake which is low in 
dissolved oxygen where it will be reaerated, naturally. 

When the TMDL was adopted, the Regional Board acknowledged that operation of LEAMS was 
expected to reduce internal phosphorus loads originating from lake bottom sediments by 35% 
or approximately 11,606 kg/yr.1 Subsequent studies, conducted at the direction of the Regional 
Board, also demonstrated that the operation of LEAMS, based upon 2,000 hrs/yr. of operation, 
reduced the total mass of nitrogen in Lake Elsinore by an average of approximately 53,616 
kg/yr.2 Once the release of nutrients from lake bottom sediments are accounted for this results 

                                                           
1 California Regional Water Quality Control Board ‐ Santa Ana Region Res. No. R8‐2004‐0037 (Dec. 20, 2004). 
 
2 Dr. Alex Horne (U.C. ‐ Berkeley). Nitrogen Offsets Produced by Artificial Water Column Mixing by Aeration Bubble Plumes in 
Lake Elsinore, CA. Dec. 3, 2012. Note: estimated nitrogen conversion/removal efficiency assumes that LEAMS operates a 
minimum of 2,000 hours/year. This is now a requirement in EVMWD's NPDES discharge permit. 
 



in approximately 7,000 kg/year in phosphorus and 44,000 kg/year in nitrogen removal capacity 
is available as credits. 

LEAMS Agreement to License Excess Offset Credits 
The Exclusive License Agreement for Excess Offset Credits Generated by the Lake Elsinore 
Aeration & Mixing System (LEAMS Program), Attachment A, provides a mechanism for 
Operators of LEAMS (County of Riverside, City of Lake Elsinore and Elsinore Valley Municipal 
Water District) to market any excess offset credits generated by LEAMS to other stakeholders 
with TMDL compliance obligations, as defined in the Operation and Maintenance Agreement 
for LEAMS (Operators Agreement), Attachment B.  

Through this Agreement, Operators may sell excess offset credits generated by LEAMS to offset 
annual O&M costs. The annual O&M budget for LEAMS, including a contingency fund for future 
repair & replacement costs is estimated at approximately $500,000 per year. LEAMS O&M costs 
are shared equally among the three cost‐sharing partners. In 2016, O&M expenditures for 
LEAMS totaled $285,326. A summary of annual LEAMS O&M costs for FYE 2015 through 2017 
are presented in Table 1.  A detailed breakdown of annual O&M costs to each operator is 
available in Attachment C. 

Table 1:  LEAMS Annual O&M Costs FYE 2015 through 2017 
FYE 2015 

Annual O&M 
Costs 

FYE 2016 
Annual O&M 

Costs 

FYE 2017 
Annual O&M 

Costs 

Lake Aeration Project O&M $149,494 $188,160 $169,988 

Lake Mixing Project O&M $126,735 $93,162 $63,960 

Total LEAMS O&M Costs $276,229 $281,322 $233,948 

Each the City of Lake Elsinore and EVMWD maintain Contingency Funds to cover extraordinary 
and unforeseen expenses for their respective components of LEAMS.  Additionally, this 
Contingency fund may be used by the Operators to replace, expand or otherwise enhance the 
Aeration System when mutually agreed. A summary of annual contributions by each operator 
to their respective Contingency Fund for FYE 2015 through 2017 are presented in Table 2. A 
detailed breakdown of Contingency Fund contributions and withdrawals for each operator are 
available in Attachment C. 

Table 2:  LEAMS Reserve Fund Balance FYE 2015 through 2017 
FYE 2015 

Annual Reserve 
Fund balance 

FYE 2016 
Annual Reserve 

Fund balance 

FYE 2017 
Annual Reserve 

Fund balance 

Lake Aeration Project Reserve $459,992 $547,992 $635,992 

Lake Mixing Project Reserve $178,051 $232,093 $284,769 

Total LEAMS Reserve Fund Balance $638,043 $780,085 $920,761 



LEAMS Offset Credits are estimated based upon 2,000 hours per year of operation of the 
system, which generates an estimated 7,000 kg/yr. of phosphorus and 44,000 kg/yr. of 
nitrogen, as shown in Table 3. 

Table 3:  2016 LEAMS Credit Hours Generated (Gross) 

  Operation  
Hours 

Phosphorus 
kg/yr. 

Nitrogen  
kg/yr. 

Total Nutrient Offset Credits Generated* 2,000 7,000 44,000 
           * 2016 Nutrient Offset Credits estimated, Dr. Horne; December, 2012 
 
Operators reserve the offset credits generated by the operation of LEAMS to meet their own 
TMDL compliance obligations. In 2016 the first 1,320 hours of LEAMS operation were reserved 
to the Operators as detailed in Table 4.  

Table 4:  2016 LEAMS Credit Hours Reserved to Operators 

  Operation  
Hours 

Phosphorus 
kg/yr. 

Nitrogen  
kg/yr. 

Credits Reserved to Offset EVMWD's Recycled Water 1,114 3,899 24,508 

Credits Reserved by Riverside County for Urban Runoff 162 567 3,564 

Credits Reserved by City of Lake Elsinore for Urban 
Runoff 44 154 968 

Total Reserved Credits to Operators 1,320 4,620 29,040 

 
In 2016, offset credits generated by the remaining 680 hours of operation, as detailed in Table 
5, are available for licensing to other stakeholders with TMDL compliance obligations. 

Table 5:  2016 LEAMS Credit Hours Excess (Available to License) 

  Operation 
Hours 

Phosphorus  
kg/yr. 

Nitrogen  
kg/yr. 

Nutrient Offset Credits Available to License 680 2,380 14,960 

 
Through the LEAMS Agreement, stakeholders with TMDL compliance obligations (specifically 
LE&CL TMDL Task Force Stakeholders) may purchase available nutrient offset credits to 
demonstrate compliance with the Waste Load Allocations ("WLA") or Load Allocations ("LA") 
specified in the TMDL.   

LEAMS offset credits are available for purchase, in one hour increments, for a one‐time fee of 
$300.00 per hour of LEAMS operation. This fee is based upon the required hours of operation 
of LEAMS estimated at no less than 2,000 hours per year. Through this agreement, each hour of 
LEAMS operation conveys 3.5 kg of phosphorus reduction credit and 22 kg of nitrogen 
reduction credit. The demand for annual LEAMS Offset Credits was estimated based upon the 
needs of the individual stakeholders to address their compliance obligations.  2016 LEAMS 
credit hours licensed to LE&CL TMDL stakeholders are detailed in Table 6. 



Table 6:  2016 LEAMS Credit Hours Excess Licensed to LE&CL TMDL Stakeholders 

Stakeholders Operation 
Hours 

Phosphorus 
kg/yr. 

Nitrogen 
kg/yr. 

Offset Credit 
Fees Collected 

City of Canyon Lake 17 60 374 $ 5,100 

City of Hemet 47 165 1,034 $ 14,100 

City of Moreno Valley 128 448 2,816 $ 38,400 

City of Murrieta 3 11 66 $ 900 

City of Perris * 48 168 1,056 $ 14,124 

City of Riverside 5 18 110 $ 1,500 

City of San Jacinto 1 4 22 $ 300 

City of Menifee 128 448 2,816 $ 38,400 

City of Wildomar 32 112 704 $ 9,600 

San Jacinto Agricultural Operators ** 0 0 0 $  ‐ 

CALTRANS 10 35 220 $ 3,000 
March Air Reserve Base Joint Powers 
Authority 5 18 110 $ 1,500 

US Air Force (March Air Reserve Base) 3 11 66 $ 900 

  427 1,498 9,394 $ 127,824 
* City of Perris provided an alternative contribution amount of $14,124 (from $18,300) 
** San Jacinto Agricultural Operators contribution held in escrow account until issue with San Jacinto CWAD is resolved 

 

The operators have designated LESJWA as the exclusive agent to market and administer any 
excess offset credits generated by LEAMS to other stakeholders with TMDL compliance 
obligations. LESJWA has full and complete responsibility for marketing the licenses for LEAMS 
credits and for collecting and remitting required license fees to the Operators. In 2016, the total 
number of Offset License Credits hours sold to other stakeholders with TMDL compliance 
obligations was 426 hours, which corresponded to $127,824 in Offset Credit fees. 

All expenses incurred by LESJWA to market and administer the LEAMS offset credit licensing 
program shall be reimbursed solely from the sale of offset credit licenses. In 2016, the first year 
of this License Agreement, expenses incurred by LESJWA to market and administer the LEAMS 
offset credit totaled $20,000 resulting in net proceeds of $107,824, as shown in Table 7, to be 
dispersed among the Operators as equal shares of $35,941. 

Table 7:  2016 LEAMS Agreement Net Proceeds 

 

LESJWA 
Administrative 

Budget 

LESJWA 
Administrative 
Expenditures 

Total 
Offset 

Credit Fees 
Collected 

Offset 
Credit Net 

Proceeds to 
Operators 

Equal Share 
Distribution 
of Proceeds  

2016 Net Proceeds to LEAMS 
Operators $20,000 $20,000 $127,824 $107,824 $35,941 

 
LEAMS Agreement Implementation schedule detailing the various deliverables and due dates is included 
as Attachment D. 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attachment A: Exclusive License Agreement for Excess Offset Credits Generated by the Lake Elsinore 

Aeration & Mixing System (LEAMS Program) 
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Attachment B: Agreement for the Operation and Maintenance of the Lake Elsinore Aeration and 

Mixing Systems (LEAMS) (Operators Agreement) 
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Attachment C: Annual Operator Costs and Contingency Fund Contributions FYE 2015 through 2017 
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FYE 2015 FYE 2015 

 
FYE 2016 FYE 2016 

 
FYE 2017 FYE 2017 

 
Budget Actual 

 
Budget Actual 

 
Budget Actual 

County of Riverside Expenditures  
                

Payments to Operator Partners 
        Elsinore Valley Municipal Water District, 

Aeration Project Invoiced Total: $             ‐ $  97,422  $             ‐ $  86,572  $             ‐ $  85,586 

Operations & Maintenance Costs: $             ‐ $  68,088  
$             ‐ $  57,238  

$             ‐ $  56,252 

Reserve Fund Sources and Uses: $             ‐ $  29,334  
$             ‐ $  29,334  

$             ‐ $  29,334 

City of Lake Elsinore, Mixing Project 
Invoiced Total: $             ‐ $  48,667  $             ‐ $  48,667  $             ‐ $  48,667 

Total: $             - $ 146,089  $             - $ 135,239  $             - $ 134,253 
 

 

 

 

 

 

 

 

 

 



 
FYE 2015 FYE 2015 

 
FYE 2016 FYE 2016 

 
FYE 2017 FYE 2017 

 
Budget Actual 

 
Budget Actual 

 
Budget Actual 

Elsinore Valley Municipal Water District               

Payments to Operator Partners 
        City of Lake Elsinore, Mixing Project 

Invoiced Total: $             - $  48,667  $             - $  48,667  $             - $  48,667 

Lake Aeration Project 
        Operations & Maintenance Costs 
        Direct Labor: $  19,089 $  21,926  $ 27,586  $  10,345  $ 28,918 $  12,095 

Repairs ‐ Material: $  11,900 $    1,590  $  37,000 $  14,280  $  37,000 $  30,918 
Repairs – Outside Services $  82,000 $  38,650  $  82,000 $  34,500  $  82,000 $  25,879 
Insurance: $        408 $        408  $        404 $        381  $       404 $        381 

Power: $  90,000 $  86,920  $ 130,000 $ 128,654  $ 135,000 $ 100,715 

Total: $ 203,397 $ 149,494  $ 276,990 $ 188,160  $ 283,322 $ 169,988 

Note: EVMWD bills versus the actual, the balance of remaining funds are NOT added to the project Contingency Fund. 
 Reserve Fund Sources and Uses 

        Replacement Fund Reserve: $  88,000 $  88,000  $  88,000 $  88,000  $  88,000 $  88,000 

Reserve Fund Balance 
        Total Replacement Fund Reserve: $             - $ 459,992  $             - $ 547,992  $             - $ 635,992 

  



 FYE 2015 FYE 2015  FYE 2016 FYE 2016  FYE 2017 FYE 2017 

 
Budget Actual 

 
Budget Actual 

 
Budget Actual 

City of Lake Elsinore                 
Payments to Operator Partners 

        Elsinore Valley Municipal Water District, 
Aeration Project Invoiced Total: $             ‐ $  97,422  $             ‐ $  86,572  $             ‐ $  85,586 

Operations & Maintenance Costs: $             ‐ $  68,088  
$             ‐ $  57,238  

$             ‐ $  56,252 

Reserve Fund Sources and Uses: $             ‐ $ 29,334  $             ‐ $ 29,334  $             ‐ $ 29,334 

Total: $             - $  97,422  $             - $  86,572  $             - $  85,586 

Lake Mixing Project 
        Salaries & Benefits, Operations & Maintenance Costs 

      Direct Labor: $             ‐ $  86,812  $             ‐ $    8,810   $             ‐ $    4,506 
Repairs ‐ Material: $             ‐ $    1,106  $             ‐ $    2,169  $             ‐ $  21,696 
Repairs – Outside Services $    4,500 $  15,671  $    2,000 $  68,433  $  50,000 $  24,704 
Insurance: $             ‐ $             ‐  $             ‐ $             ‐  $             ‐ $             ‐ 
Power: $  22,500 $  23,146  $  14,000 $  13,750  $  10,000 $  13,054 

Total: $  27,000 $ 126,735  $  16,000  $ 93,162  $  60,000 $ 63,960 

Reserve Fund Sources and Uses 
        Replacement Fund Reserve: $             ‐ $             ‐  $             ‐ $             ‐  $             ‐ $             ‐ 

Reserve Fund (Fund 631) Balance         
Total Replacement Fund Reserve: $             - $ 178,051  $             - $ 232,093  $             - $ 284,769 

 



  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attachment D: LEAMS Program Implementation Schedule 
 
  



	

	

	

	

	

	

	

	

	

	

Page Intentionally Blank 



 

CY FY Date LEAMS-related ACTIVITY 

LE
AM

S 
Ca

le
nd

ar
 Y

ea
r 2

01
6 

FY
20

15
‐1

6 
Jan., 2016 Task Force draft budget for FY16‐17; est. CY2016 LEAMS credits needed 
Feb., 2016  
Mar., 2016 Task Force final budget for FY16‐17; incl. est. CY2016 LEAMS credit fees 
Apr., 2016  
May, 2016  
June, 2016  

Fi
sc

al
 Y

ea
r 2

01
6‐

20
17

 

July, 2016 LESJWA sends out Task Force invoices for FY16‐17 
Aug., 2016  
Sep., 2016  
Oct., 2016 Task Force members pay LESJWA invoices for FY16‐17 
Nov., 2016  
Dec., 2016  

LE
AM

S 
Ca

le
nd

ar
 Y

ea
r 2

01
7 

Jan., 2017 Task Force draft budget for FY17‐18; est. CY2017 LEAMS credits needed 
Feb., 2017  
Mar., 2017 Task Force final budget for FY17‐18; incl. est. CY2017 LEAMS credit fees 
Apr., 2017 Partners certify credits generated & available for Calendar Year 2016 
May, 2017 LESJWA pays LEAMS Partners for 2016 credit licenses 
June, 2017  

Fi
sc

al
 Y

ea
r 2

01
7‐

20
18

 

July, 2017 LESJWA sends out Task Force invoices for FY17‐18 
Aug., 2017 LESJWA submits annual report for CY2016 LEAMS credits to Reg. Bd. 
Sep., 2017  
Oct, 2017 Task Force members pay invoices for FY17‐18 

Nov., 2017  
Dec., 2017  

LE
AM

S 
Ca

le
nd

ar
 Y

ea
r 2

01
8 

Jan., 2018 Task Force draft budget for FY18‐19; est. CY2018 LEAMS credits needed 
Feb., 2018  
Mar., 2018 Task Force final budget for FY18‐19; incl. est. CY2018 LEAMS credit fees 
Apr., 2018 Partners certify credits generated & available for Calendar Year 2017 
May, 2018 LESJWA pays LEAMS Partners for 2016 credit licenses 
June, 2018  

Fi
sc

al
 Y

ea
r 2

01
8‐

20
19

 

July, 2018 LESJWA sends out Task Force invoices for FY18‐19 
Aug., 2018 LESJWA submits annual report for CY2017 LEAMS credits to Reg. Bd. 
Sept. 2018  
Oct., 2018 Task Force members pay invoices for FY18‐19 
Nov., 2018  
Dec., 2018  

LE
AM

S 
CY

 2
01

9 Jan., 2018 Task Force draft budget for FY18‐19; est. CY2017 LEAMS credits needed 
Feb., 2018  
Mar., 2018 Task Force final budget for FY18‐19; incl. est. CY2018 LEAMS credit fees 
Apr., 2018 Partners certify credits generated & available for Calendar Year 2017 
May, 2018 LESJWA pays LEAMS Partners for 2017 credit licenses 
June, 2018  
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