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1.0 Introduction 

This Operations Manual for the Delivery and Use of Recycled Water at the Rancho 
Murieta Country Club (the Manual) has been prepared on behalf of the Rancho Murieta 
Community Services District (RMCSD) and the Rancho Murieta Country Club (RMCC). 
The purpose of the Manual is to: 

 

1. Provide the background and the basis for using recycled water and supplemental 
raw river water for the irrigation of the two golf courses at the RMCC. 

 

2. Identify the regulatory requirements, including the monitoring and reporting 
obligations of both the RMCSD and the RMCC pursuant to Waste Discharge 
Requirements (WDR) issued by the Regional Water Quality Control Board 
(RWQCB) for the use of recycled water on the golf courses.  

   

3. Set forth the responsibilities and obligations of the RMCSD and RMCC for the 
operation and maintenance of facilities used to provide for irrigation of the golf 
courses, including certain drainage facilities installed to help insure compliance 
with regulatory requirements affecting the use of the irrigation lakes.  

  

4. Set forth the procedures to be used by both the RMCSD and RMCC staffs for 
irrigation of the RMCC’s golf courses in conformance with the WDR issued by 
the RWQCB and the agreements between the parties.  

 

5. Identify areas of the golf courses that will be subject to reduced irrigation during 
periods of drought and additional areas within the golf courses that may be 
utilized to dispose of excess recycled water, if necessary.  

 

This Manual does not address the operation of the irrigation system at the golf courses by 
the RMCC staff or the operation of the wastewater treatment facilities (WWTF) by the 
RMCSD staff; it addresses those matters of the common concern for use of recycled 
water at Rancho Murieta. This Manual will require periodic updates to reflect, for 
example, such changes that may be made to the monitoring requirements, revisions to 
water balances or changes to the Contact Directory. The RMCSD will serve as custodian 
of the electronic file of the Manual and issue such updates as may be required from time 
to time.   
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1.1 Background 
The two RMCC golf courses are irrigated primarily with recycled water provided by the   
RMCSD wastewater treatment and recycling facilities. These facilities provide tertiary 
treated recycled water in accordance with the requirements of Title 22 of the California 
Code of Regulations.  The secondary treated and then filtered and disinfected wastewater 
must meet the following criteria for application on the golf courses: 

 

Table 1-1 Recycled Wastewater Quality Criteria at Rancho Murieta  

Total Coliform Bacteria* 
  (Most Probable Number-  
MPN) 

Must not exceed: 
i) 2.2 per 100 milliliters -7 day  median; 
ii) 23 per 100 milliliters in one sample in 30 days; 
iii) 240 per milliliters at any time 

Turbidity (NTU) 

Must not exceed: 
i) average of 2 within a 24 hour period; 
ii) 5 more than 5% of the time within a 24 period; 
iii)  10 at any time 

*- In addition, the recycled water must have a CT (the product of total chlorine residual and modal contact time of not less 
than 450 milligram-minutes per liter at all times with a modal contact time of at least 90 minutes. 

 

During certain times of the year, primarily before the tertiary facilities at the RMCSD are 
put in operation in the spring and recycled water is not yet available for irrigation, or late 
in the irrigations season, untreated (raw) water may be needed  for golf course irrigation. 
Raw water, subject to certain limitations, can be pumped directly from the Cosumnes 
River and gravity fed from Lake Clementia to the golf course recycled water storage 
reservoirs (lakes).   Figure 1-1 is a graphic overview of the sources and uses of recycled 
water, raw river water, and potable water used on the RMCC golf courses.  

This Manual discusses the volumes of water to be applied to the golf courses under 
various conditions; the times of the year that water from the various sources are available 
or may be used, and the regulations and monitoring and reporting requirements that  
attach to the uses of recycled water.  

The RMCSD and the developers of the RMCC golf courses entered into an “Agreement 
for Availability and Use of Reclaimed Wastewater” (May 1988) and an “Amendment to 
Agreement for Availability and Use of Reclaimed Water” (sic) (May 1994). These 
agreements, as modified by the Waste Discharge Requirements (WDR) issued by the 
Regional Water Quality Control Board (RWQCB) for the use of recycled water at 
Rancho Murieta, set forth the operating principles and the respective responsibilities of 
the RMCSD and RMCC for the use of recycled water on the golf courses. The key 
provisions of those agreements and the WDR are summarized in this Manual.  The WDR 
is provided in Appendix 1of this Manual. 
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2.0 Golf Course Irrigation  

This section of the Manual discusses the irrigation demands of the two golf courses and 
the water available to irrigate the golf course at various times of the year and under 
varying hydrologic conditions (i.e. drought periods as well as extreme wet years). This 
will allow the RMCC and RMCSD staffs to properly coordinate available irrigation water 
supplies to meet irrigation demands.  

  

2.1 Irrigation Demands   
For the two golf courses, there are approximately 250 golf course acres currently under 
irrigation. In about 2007, RMCC began planting a Bermuda grass which is more drought 
tolerant than the Rye grass that had previously been the primary grass on the golf course. 
Thus, the RMCC now has greater flexibility regarding irrigation of the golf courses.  
Based upon historical irrigation data from RMCC, during an average year (i.e. 
approximately 23 inches of rainfall normally distributed), the golf courses will require 
approximately 550 acre feet (ac-ft) of water. 

However, during wet years (having rainfall of such frequency that irrigation of the golf 
course during the wet season with recycled water is neither permitted nor necessary, 
except perhaps for very short periods) the irrigation volume applied to the golf course is 
estimated at approximately 450 ac-ft. 

Table 2-1, summarizes the golf course irrigation demands for varying hydrologic 
conditions1. However, because of the ongoing changes to the golf course turf, these 
estimated demands should be compared to actual demands incurred over several years. If 
there are significant variances from the estimated demands, usage should be analyzed, 
and if appropriate, the estimated demands should be revised to reflect changes in field 
practices and conditions2. 

                                                 
1 Irrigation demands do not include water evaporated out of the golf course storage lakes and other ponds. 
2  Water applied to the golf courses are required to be recorded daily (see Standard Procedures in Appendix 
2) and should be totaled by the Golf Course Superintendent annually. 
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Table 2-1  Annual Golf Course Irrigation   

 
Normal Year Wet Year Dry Year Estimated Irrigation Demand   

(ac-ft) 550 450 650 

 

2.1.1 Recycled Water Supply 
  

The amount of recycled water available for irrigating the golf courses depends upon the 
wastewater flow to the RMCSD’s wastewater treatment facility. This flow in turn is 
dependent on several factors: 

• Number of connections to the wastewater collection system; 

• Amount of water used within the homes by water customers of the RMCSD; and 

• Hydrologic conditions – rainfall (and its distribution) and evaporation. 

 

Table 2-2, below, summarizes wastewater flow to the treatment facility for the period 
2000- 2008; also shown on Table 2-2 are the number of  domestic wastewater customers 
served by RMCSD over the same period and the amount of rainfall for each year. 

  Table 2-2 Wastewater Flow at the WWTF 

 
Calendar Year 

Wastewater Flow 
to WWTF 
(ac-ft) 

Number of    
Wastewater 
Customers 
(residential and 
commercial) 

Rainfall at 
the WWTF 
(inches) 

2000 505.60 2,013 27.63 

2001 489.82 2,131 21.93  

2002 519.28 2,281  18.12 

2003 520.24 2,371  17.19 

2004 536.70 2,440  19.17 

2005 578.39 2,520  29.48 

2006 624.20 2,542  24.50 

2007 558.62 2,548 14.17 

2008 529.75 2,541 14.77 

2009 537.18 2,544 17.52 
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It can be seen that the wastewater flow to the WWTF was reduced substantially over the 
last two years, even though the number of wastewater customers remained nearly 
constant. This reduced wastewater flow and the resultant reduction in recycled water 
available for irrigation of the golf courses was caused by a reduction in water usage in 
homes, as well as less water entering the wastewater collection system via inflow and 
infiltration (I&I), all due to substantially lower rainfalls in the period 2007-2009, as well 
as improvements to the wastewater collection system made by the RMCSD that reduced 
I&I. 

 

Figure 2-1 shows the volumes in the wastewater reservoirs at the WWTF during the 
recent low rainfall years 2007-2009. Available wastewater for tertiary treatment and 
recycling was not sufficient to meet the irrigation demand of the golf courses and needed 
to be supplemented with raw water.  Figure 2-1 also shows that the recycled water is not 
used for irrigation until mid April or May when the regular (daily or nearly daily) 
irrigation season starts. The use and limitations of raw water from the Cosumnes River 
for maintaining golf course reservoir levels before start-up of the tertiary facilities at the 
WWTF and for supplementing available recycled water late in the irrigation season is 
discussed in more detail in Section 2.3. 

 

2.1.2 Adjusting Irrigation Practices for Recycled Water Shortages and 
Surpluses 

 

Extreme dry or wet years, or upsets or outages at the WWTF can result in either a 
shortage of recycled water or excess of stored wastewater that must be recycled for 
disposal. During such conditions the irrigation practices for the golf courses will need to 
be modified. During extreme dry years, golf course irrigation will need to be curtailed 
and the golf course acreage under irrigation will need to be reduced. The RMCSD 
Director of Field Operation will provide notice of the need to curtail irrigation to the 
RMCC Golf Course Superintendent in the space provided for the RMCSD response on 
the Request for Delivery of Recycled Water Form (Appendix 2 – Standard Procedures 
and Forms).  If possible, the notice shall be provided after the Operations Manager and 
the Golf Course Superintendent have had an opportunity to meet and review rainfall data 
and projections. 

Figures 2-2 and 2-3, North and South Golf Course Irrigation Plans, respectively, show 
the areas of the golf courses (hatched areas) that the RMCC Golf Course Superintendent 
has designated to not be irrigated during drought years by turning off specific sprinkler 
heads. Removal of these areas from irrigation will reduce water consumption by 
approximately 15-18%, when combined with other drought conservation practices to be 
employed by the RMCC (e.g. reduced irrigation of the more tolerant Bermuda grass). 

Should the RMCSD have an excess of stored secondary wastewater that requires 
disposal, irrigation rates of the more tolerant Bermuda grass can be increased within 
agronomic limits to facilitate disposal.   
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2.2 Irrigation Seasons  
There are no regulations or rules controlling the seasons of the year that the golf course 
may be irrigated. Irrigation of the golf courses, rather, depends on the hydrologic 
conditions and the resulting moisture of the soil.  

For example, the golf courses may be irrigated with either recycled water during the 
winter, which is generally considered the wet season, if there has not been sufficient 
rainfall. Conversely, even during the dry season, the golf courses may not be irrigated 
under certain conditions relating to periods of anticipated precipitation, or following 
actual precipitation. Specifically, Reclamation Requirements # 7 of WDR No. 5-01-124 
(Appendix 2) provides: 

RMCC may not discharge recycled water 24 hours before precipitation, 
during periods of precipitation, and for at least 24 hours after cessation of 
precipitation, or when soils are saturated (emphasis added). 

For a typical rainfall year (a range of 22-26 inches), with normal distribution - regular 
(daily or nearly daily) irrigation of the golf courses would be expected to start in late 
March or early April, with perhaps occasional irrigation of the golf courses during dry 
periods throughout the winter season; irrigation would be anticipated to be curtailed 
significantly by mid-October and cease (except for the occasional irrigation during 
extended dry periods) by mid November. 

For a wet year, irrigation of the golf courses will likely not commence until late April or 
early May, while in a dry year the golf courses will require intermittent irrigation 
throughout the fall and winter and be regularly irrigated with the onset of warm weather. 

 

2.3 Irrigation Water Sources and Volumes 
Recycled water constitutes the primary source of irrigation water for the golf course.  
However, the tertiary treatment facilities at the RMCSD treatment facilities are not in 
operation when the demand for irrigation water is minimal or intermittent. During these 
periods, if the lake levels in Bass Lake and Lake 10/11 are such that additional water is 
required in the lakes, raw water can be pumped to Bass Lake and to Lake 10/11 from the 
pump in the Cosumnes River; water from Lake Clementia can also be fed to Lake 10/11. 

There are conditions in the water diversion permits that affect the times of the year that 
surface water may be diverted; the rates at which water may be diverted, and the amounts 
of surface water that may be diverted. These limitations have been incorporated in the 
Standard Procedure for the Diversion of Raw Water to the Golf Course Lakes (Appendix 
2). The basic regiment for the supply of irrigation water is summarized in Table 2-3, 
below. 
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Table 2-3   Sources of Water for Golf Course Irrigation 

 Source of Irrigation Water 

Irrigation Water 
Reservoir  

Recycled Water Lake Clementia Cosumnes River 

Bass Lake  
 (North Course) 

Primary source- typically 
late March or early April 
to October 

 
NONE 

November 1- 
May 31   

 

Lake 10/11 
(South Course) 

Primary source- typically 
late March or early April 
to October 

November 1- 
May 31 – limited to 40 
ac-ft. 

November 1- 
May 31   

 

The respective volumes of irrigation water provided by recycled water and raw water 
from the Cosumnes River and Lake Clementia in any given year will depend on not only 
the amount of rainfall during the year, but also on the distribution of that rainfall. For 
example, if significant rainfall is experienced in late winter and early spring, irrigation of 
the golf course will be minimal and the water levels in the golf course reservoirs will be 
relatively high, thus there would be little need to pump raw water to the golf course 
reservoirs before the start up of reclamation facilities. 

Table 2-4 presents the amount of recycled sent to the golf course reservoirs over the past 
several years, including wet years (2005, 2006) and dry years (2008, 2009) as well as the 
volume of raw water for the years 2007 -2009 for which data is readily available. 

Table 2-4 Volumes of Recycled Water and Raw Water Delivered to Golf Course Lakes  

Volume of Raw Water 
(ac-ft) 

Year 
Volume of 
Recycled 
Water (ac-ft) Cosumnes 

River 
Lake 

Clementia 

Total Volume of 
Water to Golf Course 

Lakes  
(ac-ft) 

2000 813.0 

2001 505.5 

2002 594.7 

2003 194.5 

2004 752.1 

2005 483.6 

2006 548.1 

   

2007 586.1 9.9 21.0 617.0 

2008 487.9 59.0 0.52 547.4 

2009 447.7 100.1  11.2 559.0 
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It should be noted that the recycled water sent to the golf course lakes is not equivalent to 
the irrigation volume applied to the golf course; lake levels are not necessarily the same 
at the beginning of each year and evaporation losses are included in the amount of water 
delivered to the golf course lakes. However, Table 2-4 demonstrates the effects of a plant 
outage (tertiary and disinfection facilities in 2003) resulting in a minimal amount of 
recycled water being available in 2003 and carry-over water in the secondary reservoirs  
requiring greater volumes of recycled water in the years following to adjust for the 
surplus (Section 2.1.2).  

The effects of two relatively dry years (2008 and 2009) are evidenced by the fact that 
only 448 ac-ft of recycled water was sent to the golf course in 2009 with raw water 
accounting for 20 percent of the water supplied to the golf course.   
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3.0 Criteria for Operation of Golf Course 
Lakes Containing Recycled Water 

The WDR contains the requirements for the operation of the golf course lakes that 
contain recycled water. These include: 

• Containment of Recycled Water  

i.) There shall be no discharge to surface waters from Bass Lake, Lake 10, Lake 
11, Lake 16 and Lake 17 and any golf course lake, pond, or water feature that 
receives recycled water for either storage or aesthetic purposes.  

ii.) Not less than two (2) feet of freeboard shall be maintained in all lakes and 
ponds that contain recycled water.  

 

• Health and Aesthetic Considerations 

i.) Aid in mosquito control by controlling weeds, dead algae and lake circulation.  

ii.)  Prevent nuisance odors by maintaining adequate dissolved oxygen levels in 
the lakes.  

 

3.1 Operating Considerations and Parameters 
The containment criteria for the RMCC recycled water storage lakes is based on the 100-
year, 365 day rainfall event, which is approximately 45 inches.  That is, 45 inches of 
rainfall over the course of a year is expected to occur only once in 100 years, and this 
amount of rainfall and resulting runoff into the lakes that store recycled water must be 
contained.  If the lakes overflow during a year having rainfall that will be exceeded less 
frequently than once in 100 years (i.e. 50 inches of rainfall occurs less frequently than the 
once in 100 years, 45 inch event) the discharge from the lakes is not considered a 
violation of the WDR. 

The 100-year, 365 day rainfall of 45 inches, together with other hydrologic data, has been 
used to calculate water balances for the lakes and the volume of water that must be stored 
during the 100 year event. The water balances for the Bass Lake and Lake 10/11 
watersheds are presented in the Appendix 3.   The water balances are based upon a 
number of assumptions, including the distribution of the 45 inches of rainfall monthly. 
Therefore, the Golf Course Superintendent must take care to observe and report any 
significant variations in the water levels estimated by the water balances and those 
observed so that the reasons for any differences may be determined and the water 
balances re-calibrated, if necessary.  See Table 3-1 for estimated minimum freeboard 
required through the course of the 100-year, 365 day rainfall event.  
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3.1.1 Lake Levels at Beginning of Wet Season 
In order to assure that there will be no overflow of the lakes for any water year  (the 
period July 1 to June 30) having rainfall less than the 100-year, 365 day event, the water 
level in the lakes at the beginning of the wet season must be such that the useful 
operational storage capacity in the lake (the maximum volume that could be stored with 
an allowance for two feet of freeboard) is greater than the water that will enter the lake 
due to direct rainfall and the runoff that will enter the lake during the wet season, less any 
irrigation and evaporation that may be expected during the 100 year event. 

Based upon the water balances,  at the start of the wet season (October 1), Bass Lake and 
Lakes 10/11 should be drawn down to levels of 7.9 feet and 7.4 feet below their 
respective overflow elevations- the spillway elevation of 187.75 feet in Bass Lake and the 
stand pipe overflow elevation of 153.00 feet in Lake 10/11. See Figures 3-1 and 3-2 for a 
graphic depiction of the water levels in the lakes at the start of the wet season.  
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3.1.2 Water Levels in the Storage Lakes in the Wet Season 
The water levels in the lakes must be regularly monitored during the critical wet season 
and must not be allowed to rise to levels such that the useful storage in the lakes becomes 
less, at any point in time, than the volume required to store the balance of the 100 year 
event. 

For example, if at a point in time in the wet season, 10 inches of rain has fallen on the 
golf course, Bass Lake and Lake 10/11 must each have useful storage equal to the volume 
of water produced by 35.4 inches of rainfall (and runoff) on the lakes; 19.7 and 34.2 ac-ft, 
with 6.6 and 6.2 feet of freeboard, respectively. Table 3-1, below, summarizes the 
relationship of rainfall, useful storage required and water level needed to achieve the 
required useful storage.  It should be used to maintain adequate storage capacity 
throughout the wet season.  

Table 3-1 Rainfall, Storage and Freeboard Requirements 

Acre-Ft of Useful Storage 
Required For Balance of 
Potential 100- Year Event 

Freeboard Needed to Store 
Balance of Potential 100-Year 
Event*  
(feet) 

Rainfall to Date 
for Current Water 
Year (inches) 

Potential  
Rainfall for 
Balance of 
100-Year  
Event 
(inches) Bass Lake Lake 10/11 Bass Lake Lake 10/11 

0 45.4 25.6 44.4 7.9 7.4 

5 40.4 22.5 39.1 7.3 6.8 

10 35.4 19.7 34.2 6.6 6.2 

15 30.4 16.9 29.3 6.0 5.6 

20 25.4 14.1 24.4 5.3  5.0 

25 20.4 11.3 19.5 4.7 4.4 

30 15.4 8.4 14.7 4.0 3.8 

35 10.4 5.6 9.8 3.4 3.2 

40 5.4 2.8 4.9 2.7 2.6 

45.4 0.0 0.0 0.0 2.0 2.0 
*-includes 2 feet of freeboard per WDR specifications  

 

During the wet season, there may be some opportunity to lower the water level in the 
storage lakes (i.e. increase the freeboard) by irrigation of the golf courses. However, 
particularly during the 100-year event, irrigation of the golf course will be limited 
because the recycled water can only be applied at agronomic rates and, with the limited 
number of days without precipitation, saturation of the soils would be likely.  
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3.1.3 Water Levels in the Storage Lakes During the Irrigation Season 
During the irrigation season, water levels in the storage lakes is less dependent on storage 
requirements and is controlled by aesthetic and pumping level considerations. Water 
levels in the lakes can be increased to assure that there is adequate recycled water in the 
lakes to satisfy irrigation demands and improve the lake aesthetics. As the irrigation 
season comes to an end, however, lake levels must not be so high that the required 
freeboard can not be achieved by drawing down the lake levels to satisfy the 
remaining seasonal irrigation demands of the golf courses. 

The lake levels during the irrigation season should be determined by the Golf Course 
Superintendent or his designee, and those levels will depend on the existing conditions.  

For example, if towards the end of September, conditions are dry and there is no rain in 
the forecast, the Golf Course Superintendent may call for additional recycled water to the 
storage lakes. The amount of water called for, however, should not exceed the irrigation 
demands for the forecasted period (e.g., if the forecast is for 5 days and the anticipated 
irrigation demand is 250,000 gallons per day for each golf course, the amount of water 
called for should not exceed 1.25 million gallons (3.84 ac-ft) per golf course. 

Conversely, if, in early fall, there has been recent precipitation with the forecast for 
additional precipitation, the Golf Course Superintendent must not call for addition water 
to be delivered to the lakes in order to assure that lake levels provide sufficient freeboard 
to store the 100-year event  as shown in Figures 3-1 and 3-2. 

  

3.2 Water Delivery to the Storage Lakes 
 

Recycled water (or if recycled water is not available, raw water) should be delivered to 
the storage lakes only when requested by the Golf Course Superintendent (recycled 
water) or when authorized by the RMCSD Director of Field Operations  pursuant 
to request  by the Golf Course Superintendent  (raw water).  In order to help assure 
that water is not mistakenly requested by the RMCC or inadvertently delivered to the golf 
course storage lakes by the RMCSD, written documentation of the request for recycled 
water delivery and pumping of raw water must made on the forms provided in Appendix 
2 of the Manual.   

The Request for Recycled Water Delivery and Request for Authorization to Pump River 
Water or to Transfer Water from Lake Clementia forms are to be sent via email or fax to 
the Director of Field Operations at RMCSD (see Standard Procedure for Diversion of 
Raw Water to Golf Course Lakes- Appendix 2). Phone and fax numbers, along with 
email addresses of current RMCSD and RMCC personnel are listed in the Contact 
Directory in Appendix 4 of the Manual.  
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3.3 Preventing Incidental Recycled Irrigation Water Runoff   
The WDR for the use of recycled water on the golf courses prohibit the discharge of 
incidental recycled irrigation water from the golf courses that may occur as a result of 
irrigation water runoff.  

To minimize the potential for recycled water runoff, irrigation of the golf course must be 
closely managed to assure that excess irrigation is avoided. To further help assure that 
recycled water runoff does not leave the golf courses, the Project has included additional 
piping and valves (diversion features) that provide for the collection and diversion of 
runoff back into the recycled water storage lakes. In the case of Bass Lake, groundwater 
can also be collected and directed back into the lake for irrigation of the golf course.  

Figures 3-3 and 3-4 show the irrigation collection/ subsurface water diversion detail for 
Bass Lake and Lake 10/11, respectively.  

It must be emphasized, that for both Bass Lake and Lake 10/11, the diversion features 
must only be operated during the irrigation season. The valves on the diversion pipes 
must be closed during the wet season to prevent runoff from entering the recycled water 
storage lakes and utilizing storage capacity intended to store the 100-year, 365 day event. 

The valves on the diversion features should be exercised at least once during both the 
irrigation season and wet season (but not during a rainfall event). 
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3.4 Operation of Lakes 16 and 17 
Lakes 16 and 17 on the South Course receive recycled water during the irrigation season 
and are subject to overflow due to inflow and direct rainfall during the wet season. 
Therefore, these lakes must be pumped down as much as possible so that minimal 
amounts of recycled water are in the lakes when the wet season begins.  

Dates for pumping out the recycled water from Lakes 16 and 17 depends on current 
irrigation requirements and rainfall conditions as outlined in Section 3.1.3, above.  

Once the recycled water has been pumped from the lakes, the lakes can either be refilled 
with raw water or potable water (but not with recycled water) or allowed to fill from 
direct rainfall and runoff during the wet season. The Golf Course Superintendent must 
notify the RMCSD’s Director of Field Operations when recycled water will be pumped 
from the lakes, and the level signal turned off until after the Superintendent has requested 
recycled water delivery to the Lakes 16 and 17 in the spring. After these lakes have been 
pumped down at the start of the wet season, any water supplied to Lakes 10/11 for 
irrigation must be raw water from the Cosumnes River or Lake Clementia.  

If Lakes 16 and 17 contain a minimal amount of recycled water (i.e. all the recycled 
water that could reasonably be removed from the lakes, has been removed), any overflow 
of the lakes caused by direct rainfall and storm water runoff will not be considered a 
violation of the WDR.  

 

3.5 Odor and Mosquito Control 
Odors, allegedly arising from the use of recycled water on the golf courses, were the 
subject of complaints and a Notice of Violation of the WDR in 2005. In order to 
minimize the potential for odor problems, the RMCC has developed certain procedures 
(See Odor Assessment and Mitigation Report, HydroScience Engineers, October 2005) 
that include: 

• Draining the water in the irrigation system piping back to the storage reservoirs 
immediately before the start of the annual irrigation cycle and each time daily 
irrigation with recycled water is interrupted for more than two or three days. This 
mitigation action is intended to minimize the application of recycled water stored 
in the pipes that may be low in dissolved oxygen, thereby reducing this potential 
cause of odor. 

• Maintaining adequate circulation and dissolved oxygen levels in the lakes with 
the use of aeration/mixing equipment in Bass Lake (and the other lakes if   
necessary). This will also help prevent stagnation of the water and associated 
algae and mosquito problems.    
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In order to help assure prompt responses to any potential odor problems and to document 
those responses, both RMCSD and RMCC staffs will utilize the Odor Recordation and 
Action Form (Appendix 2). 

Mosquito control measures require that weeds and other vegetation be regularly cut and 
removed to avoid breeding areas in the lakes; and those lakes and ponds be periodically 
dredged in those shallow and isolated areas that have accumulated materials that can, 
because of resulting stagnation of the water, provide breeding areas for mosquitoes. 
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4.0 MONITORING AND REPORTING 

4.1 Introduction  
The monitoring and reporting requirements of the WDR are contained in the Revised 
Monitoring and Reporting Program No. 5-01-124 (MRP) for the RMCSD and the 
RMCC. This revised program was issued on February 2, 2006 and was included with the 
Cease and Desist Order (CDO) issued by the RWQCB that same date.  

Conformance with the MRP will help assure that the issues raised in the CDO will not 
reoccur. These issues were: 

1. Discharge of recycled water from the golf courses; 

2. Inadequate freeboard (storage) in treated and recycled water storage ponds; and  

3. Odors and other nuisance issues resulting from the use of recycled water. 
 

4.2 Responsibilities of RMCSD and RMCC 
The MRP delineates the responsibilities of the RMCSD and RMCC respecting the 
monitoring and reporting of the wastewater treatment facilities, golf course ponds and 
application of recycled water. The complete MRP is provided in Appendix 1 along with 
the Standard Provisions and Reporting Requirements for Waste Discharge 
Requirements3.   The monitoring and reporting requirements for the RMCSD and the 
RMCC are summarized below: 

 

RMCSD MONITORING AND REPORTING RESPONSIBILITIES: 

1. WWTF influent monitoring; 
2. Secondary effluent monitoring; 
3. Tertiary effluent monitoring;  
4. WWTF pond monitoring; 
5. WWTF reclamation monitoring (recycled water used at the WWTF site); 
6. Groundwater monitoring; 
7. Biosolids monitoring; and 
8. Submitting joint monitoring reports (with the RMCC). 

 
RMCC MONITORING AND REPORTING RESPONSIBILITIES: 

                                                 
3 - The MRP may be revised from time to time by the RWQCB and Appendix 1 should be updated to 
incorporate any such revisions.   
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1. Recycled water storage lake monitoring; 
2. Golf course irrigation monitoring; and 
3. Submitting joint monitoring reports (with the RMCSD). 
 

With the exception of the groundwater monitoring, which is reported quarterly and 
annually, and the biosolids which is reported annually by the RMCSD, the monitoring 
results are reported monthly in a report submitted jointly by the RMCSD and RMCC.  

 

4.2.1 Preparation and Submittal of the Monthly Monitoring Report 
The Standard Procedure for Preparation of the Monthly Monitoring Report (Appendix 1) 
has been prepared to facilitate the timely transfer of monitoring data between the RMCC 
and the RMCSD. The Procedure calls for the RMCC to transmit electronically three 
monitoring worksheets (daily odor monitoring, weekly lakes monitoring and monthly 
irrigation monitoring) to the RMCSD. The Director of Field Operations will then enter 
total nitrogen and dissolved solids data for the recycled water for the month to calculate 
the loadings of these constituents on the golf courses. 

The worksheets are to be transmitted to the RMCSD by the by the 7th day of the 
following month for which the worksheets apply. The Director of Field Operations shall 
compile the information provided by the RMCC with the monitoring and reporting data 
required of the RMCSD and prepare Joint Monthly Monitoring Report for co-signature 
by RMCC Golf Course Superintendent or authorized representative for transmittal on or 
before  the 23rd of the month  to the RWQCB (with a copy provided to  RMCC). 
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4.3 Lake and Pond Monitoring Parameters of Note  
Certain monitoring requirements of the revised MRP relate to regulatory issues that have 
arisen either as a result of irrigation of the golf courses with recycled water or operation 
of the WWTF. These include: 

• Odor Issues - Dissolved Oxygen is to be monitoring weekly in all WWTF ponds 
AND in all Bass Lake, Lakes 10/11 and in Lakes 16 and 17 (during those times of 
the year that Lakes 16 and 17 have recycled water in them).  The grab sample is to 
be taken opposite each pond inlet at a depth of one (1) foot between the hours of 
0700 and 0900. A minimum of 1 mg/l of dissolved oxygen in the upper one foot 
of all wastewater ponds is deemed to be compliance with the discharge 
specification prohibiting objectionable odors.  

• Freeboard – in order to prevent discharge of wastewater or recycled wastewater to 
surface waters or surface water discharge courses, a minimum of two (2) feet of 
freeboard must be maintained in the all ponds.  Unauthorized discharge of 
wastewater or recycled water is an extremely serious violation of the WDR and 
can result in significant fines. 

The RMCC golf course Superintendent has the ability to control the freeboard in 
Bass Lake and Lake 10/11.  These ponds are the only golf course ponds that 
should contain recycled wastewater during the wet season, and thereby have the 
potential to cause a violation of the WDR.  Consult Section 3.1.2 of this Manual 
for a detailed explanation of the relation between the amount of rainfall 
experienced and the freeboard required in order to assure that there will be a 
minimum of two feet of freeboard during the 100 –year, 365 day rainfall event. 

• Rainfall, flows and irrigation water applied – measurement and recording of these 
parameters is necessary not only in order to satisfy the WDR monitoring and 
reporting requirements, but it is important that these data be accurate in order to 
be able to adjust irrigation rates during draught events and provide more accurate 
water balances needed to assure that there is sufficient storage in ponds.    

 

Reported irrigation water usage should be based upon metered usage, as opposed 
to irrigation computer models and should be summarized annually. 
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5.0 Maintenance Responsibilities 

This section of the Manual discusses the respective operation, repair and replacement 
responsibilities of the RMCSD and the RMCC for the facilities and equipment employed 
in the application of the recycled and raw water to the golf courses and is based upon the 
Agreements cited in section 1.1 of the Manual and the practices followed by the RMCSD 
and the RMCC. The facilities and equipment used in the application of the recycled 
wastewater are discussed in the order that the recycled water passes through on the way 
to storage in the golf course lakes. (See also Figure 1-1). 

The facilities that were installed in 2008 by RMCC to divert storm water (the diversion 
facilities) from entering the golf course lakes and thus prevent overflow of the recycled 
water storage lakes in violation of the WDR are addressed in Section 3 of this Manual.   

  

5.1 Recycled Water Facilities and Equipment 
1. Transfer Pumps at the WWTF – the three (3) pumps at the WWTF that transfer 

recycled water to Bass Lake on the North golf course and the motorized control 
valve that permits recycled water to Lake 16 on the South golf course are owned, 
operated and maintained by the RMCSD; however, operation and maintenance 
costs are the responsibility of the RMCC (i.e. – the RMCC reimburses the 
RMCSD these costs). 
 

2. Transmission Piping to Golf Courses – the pipelines are owned, operated and 
maintained by the RMCSD; the costs of operation and maintenance are shared 
equally by RMCSD and RMCC. 
 

• North Course - from treatment plant equalization pond to Yellow Bridge 
(including pressure reducing valves) 

• South Course – from the equalization basin to Lakes 16/17; RMCSD 
operates and maintains level control probes & high level alarm float  
located in standpipe at Pond 17                

                                                      

3. Recycled Water Transmission Lines Within the Golf Courses and Irrigation 
Pumping Facilities – these transmission lines and irrigation pumping facilities are 
owned and maintained by the RMCC.  
 

4. Recycled Water Storage Reservoirs – Bass Lake, Lakes 16 and 17 and Lake 10/11 
are maintained by the RMCC, including removal of weeds and mosquito control 
measures. (Bass Lake is owned by the Rancho Murieta Association)  
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5. Transfer Pumps between Golf Course Storage Lakes- the transfer pump at Lakes 
17 and the recirculation pump at for Lake 10 are owned and maintained by the 
RMCC. 
 

6. Irrigation Pumps and Ancillary Equipment – The irrigation pumps and related 
equipment are owned and maintained by the RMCC. 

 

 

5.2 River Water Facilities and Equipment   
1. River Pump to Bass Lake – The RMCC owns the pump and pipeline.  However, the 
RMCSD removes and places the pump in the river, and if requested by the RMCC,  
maintains the equipment with costs reimbursed by the RMCC.  

 

2. Bass Lake Pipeline - The pipeline  is owned by RMCC; it is maintained by the 
RMCSD.   

 

3. Lake Clementia –Lake 10 Pipeline – The RMCSD owns and operates the pipeline; the 
costs of operation and maintenance are shared equally by RMCSD and RMCC. 

 

4. River Pump at Old Bridge - This pump is owned, operated, and maintained by the 
RMCC   
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APPENDIX 1 
  

 Waste Discharge Requirements and  

Revised Monitoring and Reporting Program 

















































 





















 

























 

    

 

 

 

 

 

 

 

 

 

APPENDIX 2 

Standard Procedures and Forms 

 

1- Standard Procedure for Diversion of Raw Water with Form 

2- Form for Requesting Recycled Water to Golf Course Lakes   

3- Standard Procedure for Monthly Monitoring Report 

4- Odor Recordation and Action Form 



 

    

Standard Procedure for Diversion of Raw Water to Golf Course Lakes 
 

Purpose:    This procedure, together with the accompany form are to be used to 
 coordinate river water diversions to Bass Lake and Lake 10/11 and/ or 
 water  transfer from Lake Clementia to Lake 10/10. The procedure will  
 help assure compliance with water rights permits and Waste Discharge 
 Requirements (WDR) (as respects overflow of the golf course lakes). 

 

Personnel: RMCC   - Golf Course Superintendent or his designee. 

  RMCSD - Director of Field Operations or his designee. 

 

Overview:  Reclaimed water is the primary source of irrigation water for the RMCC 
golf courses. However, during dry winter periods, and in early spring 
before the tertiary treatment facilities necessary to produce Title 22 
reclaimed water are put on-line at the RMCSD wastewater treatment 
facility, RMCC may require raw water delivery to the golf course lakes for 
irrigation of the golf courses. Also, towards the end of the irrigation 
season, depending upon the volume of reclaimed wastewater that can be 
made available, water from Lake Clementia may be needed to augment the 
reclaimed water. 

 

 The RMCSD Director of Field Operations will oversee and coordinate all 
pumping of Cosumnes River water and transfer of water from Lake 
Clementia in order to document the volumes of raw water used for 
irrigation and compliance with water rights.   

 

Procedure:  1) Upon determining that additional raw water is required in the golf 
course lakes, the Golf Course Superintendent completes and forwards the 
attached form to the RMCSD Director of Field Operations.  

 

 2) The  Director of Field Operations reviews the form and verifies (as 
appropriate): 

  i) Flows in the Cosumnes are greater than minimum (70cfs) 
 required for withdrawal; 

  ii) The requested withdrawal, together with RMCSD’s withdrawal 
 for water supply, will not exceed entitlements; and 

   

 



 

    

Standard Procedure for Diversion of Raw Water to Golf Course Lakes 
(continued) 

 

 

  iii) Transfer from Lake Clementia will not exceed 40 ac-ft for 
 the water year. 

 

 3) The Director of Field Operations returns the form to the Golf Course 
Superintendent indicating approval or the reason for denial. 

 

 4) The Golf Course Superintendent records, based upon the meter(s), the 
volume pumped or transferred and returns a copy of the form to the 
Director of Field Operations for documentation of withdrawals. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    

REQUEST FOR AUTHORIZATION TO PUMP RIVER WATER or to 
TRANSFER WATER FROM LAKE CLEMENTIA 

________________________________________________________________________ 

1. Date _________________; Time_______     

Note: Water from the Cosumnes may be pumped only from November 1 to May 31 

Current Flow of Cosumnes River at Michigan Bar: ______cfs. 

(http://cdec.water.ca.gov/cgi-progs/queryF?s=mhb)  

Note:  flow must be 70 cfs or greater to pump from the Cosumnes 

2. Request is to:   a) Pump River Water to:  Bass Lake___; Lake 10/11____ 

       b) Transfer Water from Lake Clementia to Lake 10/11____ 

3. Amount of water requested:  from 1) River __________ 1000 gallons ______acre-ft 

     2) Lake Clementia _____1000 gallons _____acre-ft 

 (note: maximum transfer from Lake Clementia 40 acre-ft/year) 

4. Volume pumped or transferred from November 1 to date:   

 Cosumnes River____ acre-ft                                       Lake Clementia ___ acre-ft 

(note: 1 acre-ft = 325,829 gallons) or (1,000,000 gallons = 3.07 acre ft.) 

 The River pump will deliver approximately 33,000 gallons per hour or 
 approximate 0.1 acre-ft per hour. 

5. Current Freeboard in (measured to 0.0’):  Bass Lake: _____   Lake 10/11_______ 

6. Request made by:_________________________   

This Form is to be emailed or Faxed to: fax: _____________  email:______________ 

This part of the form is to be completed by RMCSD and a copy returned to RMCC: 

Request to Pump/transfer ______acre ft is: _____approved;    denied ________ for the 
following reason: _________________________________________________________ 

 

By:___________________  Date: _____ Returned via ___ fax; email___ 

Volume of water pumped (in gallons) _______  or transferred ___________ 

(to be completed by Golf Course Superintendent end returned to RMCSD Director of 
Field Operations for record keeping) 

 
 



 

    

 

REQUEST FOR DELIVERY OF RECYCLED WATER FORM 
1. Date _______________ 

    

2.  Requested for (check one) Bass Lake __________  Lake 10/11_______ 

3. Amount of water requested ________ million gallons (___________ acre-ft). 
 

4.Current Freeboard in Bass Lake_______ or Lake 10/11_________. 
 

 5. Estimated Freeboard in Bass Lake_____ or Lake 10/11 ____after delivery of requested 
water. (see Storage-Capacity Chart) 
 

6.  If request for delivery is made after September 30, verify that estimated freeboard is      
sufficient to provide useful storage sufficient to store 100 year event (unless currently 
experience dry period)  

 Is estimated freeboard in Bass Lake at least ___ or at least___ in Lake 10/11 after 
delivery. Yes__   No___  

 

Water Delivery Requested by: ___________________________ 

 

    Phone:__________   Fax:___________ email address: 

 

  

This part of the Form is to be completed by RMCSD and a copy returned to the RMCC. 

 

Receipt of the Request for Water Delivery is acknowledged. Delivery of the requested 
water will be made _____ or can not be made for the following 
reason(s):________________________________________________________________  

 

 

By:___________________ for the RMCSD     Date:_____________   

 

Return to RMCC via ____fax   _____ email 



 

    

Standard Procedure for Preparation of the Monthly Monitoring Report 
 

Purpose:    This procedure identifies the data to be collected by RMCC and the 
 schedule for transmittal of the data to the RMCSD for inclusion in the 
 Monthly Monitoring Report submitted to the Regional Water Quality 
 Control Board. 

 

Personnel: RMCC   - Golf Course Superintendent or authorized representative 

  RMCSD - Director of Field Operations or authorized representative  

 

Overview:  The Waste Discharge Requirements (WDR) issued jointly to the RMCSD 
and the RMCC requires that the permittees submit a joint Monthly 
Monitoring Report to the RWQCB (Revised Monitoring and Reporting 
Program No. 5-01-124; copy attached). 

 

 The RMCSD Director of Field Operations will compile the data required 
to be reported by the RMCSD together the data required of the RMCC, 
which is provided by the RMCC Golf Course Superintendent pursuant to 
the procedure outlined below.  

  

 The RMCC is required to monitor and report on: 

1. Reclaimed Water Storage Lakes 
2. Golf Course Reclamation Monitoring  

 

 

Procedure:  1)  Daily Monitoring of Lakes for Odors: The Golf Course Superintendent 
will  monitor daily, or cause his staff to monitor the golf course lakes daily 
for odors and complete the attached  Daily Odor Monitoring Worksheet 
(1).  

 

 2) Weekly Monitoring of Lakes for Freeboard, Dissolved Oxygen and pH: 

 The Golf Course Superintendent will monitor weekly, or cause his staff to 
monitor weekly for freeboard, dissolved oxygen and pH and complete the 
attached Weekly RMCC Lakes Monitoring Worksheet (2). 

 

 3) Golf Course Reclamation Monitoring: This task consists of daily 
monitoring of the volume of water applied to the golf courses, rainfall, and 



 

    

the calculation of nitrogen and dissolved solids applied to the golf course 
on a monthly basis.   

   

  i) The Golf Course Superintendent enters the daily values for 
 columns 2, 3, 5, and 9 of the Golf Course Reclamation Monitoring 
 Worksheet (3). 

  ii)  The Director of Field Operations enters the values of the 
 monthly grab samples for Total Nitrogen (Total Kjeldalh nitrogen  
 + Nitrate nitrogen) and Total Dissolved Solids. 

  iii) The values for the daily entries in columns 7, 10, 11 and 12 will 
 then be automatically calculated, as will be the reportable monthly 
 totals in columns 11 and 12. 

 

 4) The Golf Course Superintendent shall transmit worksheets 1, 2 and 3   
in electronic format to the Director of Field Operations by the 7th day of 
the following month for which the worksheets apply. 

 

 5) The Director of Field Operations shall compile the information 
provided with the monitoring and reporting data required of the RMCSD 
and transmit the Joint Monthly Monitoring Report to the RWQCB by 23rd 
of the month, co-signed by RMCC Golf Course Superintendent or 
authorized representative.  A copy of the Joint Monthly Monitoring Report 
shall be provided to Golf Course Superintendent.  

  

  

  
 

 
 
 
 
 
 
 
 



 

    

 
DAILY ODOR MONITORING OF RMCC LAKES WORKSHEET (1) 

 

month year             

                

  Bass Lake        Lake 10/11     Lake 16/17 
      ODOR    ODOR    ODOR
Date Time By: RMCC Staff YES NO Time By: RMCC Staff YES NO Time By: RMCC Staff YES NO

1                         
2                         
3                         
4                         
5                         
6                         
7                         
8                         
9                         

10                         
11                         
12                         
13                         
14                         
15                         
16                         
17                         
18                         
19                         
20                         
21                         
22                         
23                         
24                         
25                         
26                         
27                         
28                         
29                         
30                         
31                         

             
Note: If odor detected explain what action was taken below:        
             



 

    

 
WEEKLY RMCC LAKES MONITORING WORKSHEET (2) 

  

Month of ________ Year ___________
Date Time Employee 4.00 7.00 10.00

week 1
Date Time Employee ID Freeboard DO (mg/L) pH Temperature Conditions

Lake #10/11
Lake #16
Lake #17

Bass Lake
Date Time Employee 4.00 7.00 10.00

week 2
Date Time Employee ID Freeboard DO (mg/L) pH Temperature Conditions

Lake #10/11
Lake #16
Lake #17

Bass Lake
Date Time Employee    

week 3 4.00 7.00 10.00
Date Time Employee ID Freeboard DO (mg/L) pH Temperature Conditions

Lake #10/11
Lake #16
Lake #17

Bass Lake
Date Time Employee    

week 4 4.00 7.00 10.00
Date Time Employee ID Freeboard DO (mg/L) pH Temperature Conditions

Lake #10/11
Lake #16
Lake #17

Bass Lake

pH Meter Calibration

pH Meter Calibration

pH Meter Calibration

pH Meter Calibration



 

    

 

GOLF COURSE RECLAMATION MONITORING  WORKSHEET(3) 

Month ______

1 2 3 4 5 6 7 9 10 11 12

Day 

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

    0.0 0.0 0.0 0.0

Irrigation 
on North 
Course 

(gal)

Total 
Irrigation 

(gal)

 Irrigation 
on South 
Course 

(gal)
Rainfall 
(inches)

Acreage 
Irrigated  
(acres)

Application 
Rate  

(gal/acre/day)

Nitrogen 
Fertilizer 

Applied  (lbs)

Nitrogen 
Applied in 
Recycled 

Water  (lbs)

Total Nitrogen  in Recycled Water - mg/l 
Dissolved Solids  in Recycled Water - mg/l

Total 
Nitrogen 

Applied (lbs)

Total 
Dissolved 

Solids Applied 
(lbs)

MONTHLY TOTALS



 

    

ODOR RECORDATION and ACTION FORM 
 

  
Date of Call: __________________ Taken By: ______________________

From: ___________________________________________________________

Address of Caller: _________________________________________________

Phone No. ____________________________________

Nature of Odor Complaint:

Date Odor was experienced: _______________________

Time: _________________________________________

Location 

Description of Odor: ________________________________

Weather Conditions ________________________________

Irrigation 
were the golf courses being irrigated at the time of the odor _________

had the irrigation system been in use with the past couple of days _________

Response: Investigated by:______________ Date: _________

Visited: Area of Odor________ Recycled Water Ponds_______

Samples At spray head:______ From Pond:___________

From Treatment Plant:__________  Odor Detected Where:_____

Inspected: Manholes:_____ Pump Station:___________

 Findings: Cause of Odor:______________ Recommended Action:____________________
___________________________ __________________

Call Returned to Complainant with Findings _______ Date:_________
                                                                                                                                                       

Comments:______________________________________________________________

_______________________________________________________________
 

_______________________________________________________________



 

    

 

 

   

 

 

 

 

 

 

 

APPENDIX 3 

 

Water Balances for Golf Course Recycled Water Storage Lakes 
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APPENDIX 4 

 

CONTACT INFORMATION 
 

 

 



 

    

 

Contact Information 

 

Rancho Murieta Community Services 
District 

Rancho Murieta Country Club 

Paul Siebensohn, Director of Field Operations   Rich Scholes, Golf  Course Superintendent 

Phone (916) 354-3730 Phone  (mobile) (916)  869-3560 

Fax (916) 354-2082  

Email: psiebensohn@ranchomurietacsd.com  Email:  RMCCgrnsupr@sbcglobal.net 

  

Edward R. Crouse, P.E., General Manager Stan Korich, General Manager 

Phone (916) 357-3700 Phone (mobile) (916) -354-3426 

Fax (916) 354-2082  

Email: ecrouse@ranchomurietacsd.com Email: RMCCgenmgr@sbcglobal.net 

  

HydroScience Engineers, Inc. Regional Water Quality Control Board 
 11020 Sun Center Drive #200 

Jason Brabec, P.E., Project Manager Rancho Cordova, CA 95670-6114 
 

Phone (916) 364-1490 (ext. 133) Phone: (916) 464-3291 

Fax (916) 364-1491 Fax: (916) 464-4645 

Email: jbrabec@hydroscience.com    

  

Jack Grossman, Vice President   

Phone (916) 364-1490 (ext. 133)  

Fax (916) 364-1491   

Email: jgrossman@hydroscience.com  
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