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72007 
 
 
Andy Popper, Senior Planner Via Email & U.S. Mail 
Glenn County Planning & Community Development APopper&countyofglenn.net 
225 North Tehama Street 
Willows, CA  95988 
 
 
RE: Use Permit Application 
 Proposed Mission Livestock Feedlot 
 Orland, California 
 
Dear Mr. Popper:  
 
Attached please find a use permit application for the proposed Mission Livestock feedlot to be 
located on the site of the former Greenwood Dairy.   
 
In addition to the County permit, the facility will operate under RWQCB Order R5-2017-0058 Waste 
Discharge Requirements, General Order for Confined Bovine Feeding Operations.  A copy of the Notice of 
Intent for coverage under this Order and the required Waste Management Plan for the permit are 
attached.   
 
In summary, the project includes the conversion of the dairy property proper (not including 
agricultural land) to a beef cattle feedlot.  The feedlot would hold between 7,000 and 9,000 beef 
cattle.  The previous CEQA document and County use permit approved a total of 5,567 Animal 
Units (AU) or 4,100 head of Holstein dairy cattle.  The AU conversion of beef cattle at the facility 
will be 0.60 AU versus the 1.4 AU for the dairy breed.  Cattle will arrive at the site at an average 
weight of 350 pounds and leave at a weight of approximately 950 pounds.  Individual cattle will be 
onsite for approximately 150 days.   
 
Manure will be vacuumed or scraped from areas.  Manure will continue to be composted onsite.  
The manure will be combined with almond processing waste from the adjoining orchards, 
composted onsite, and returned to the adjacent orchards.  Water from the ponds may be used to 
�S�U�R�Y�L�G�H�� �P�R�L�V�W�X�U�H�� �W�R���W�K�H�� �F�R�P�S�R�V�W���� �� �7�K�H�� �F�R�P�S�R�V�W�L�Q�J�� �R�S�H�U�D�W�L�R�Q�� �P�H�H�W�V�� �W�K�H�� �G�H�I�L�Q�L�W�L�R�Q�� �R�I�� �´�D�J�U�L�F�X�O�W�X�U�D�O��
�F�R�P�S�R�V�W�L�Q�J�µ���X�Q�G�H�U���W�K�H���F�X�U�U�H�Q�W���2�U�G�H�U���:�4����������-0121-DWQ General Waste Discharge Requirements for 
Composting Operations and would be exempt from the requirements of the Order. If required to do so, 
the facility will limit the production of compost to no more than 25,000 cubic yards processed onsite 
at any given time to meet the requirements of the pending amendment to the Order dated October 
31, 2019 (not yet adopted).  
 
No wastewater will be generated onsite.  All stormwater contacting cattle containment areas will be 
retained in the onsite ponds.  A water balance showing adequate capacity to meet the requirements 
of Order R5-2017-0058 is included in the attached Waste Management Plan, which has been 
submitted to the RWQCB for approval. 



Mr. Andy Popper 
April 1, 2020 
Page 2 of 2 
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The proposed facility will be located 4 miles south of Orland in Glenn County at 6569 County Road 
27, Section 15, Township 21 North, Range 3 West, MDBM.  Based on U.S. Geological Survey 
(USGS) Orland 7.5-minute Quadrangle, the site coordinates are Latitude: 39.674oN, Longitude: 
122.190oW.  County Road 27 borders the property to the north, Southern Pacific Railroad line and 
private parcels border the property to the west, and the Fulton Reclamation and Recycling borders 
the property to the south.  Irrigated croplands border the property to the northeast.  The previous 
land application areas (cropland) have been converted to almonds.  No land application of 
wastewater will occur.  The onsite wastewater ponds will be used to collect and retain onsite 
�V�W�R�U�P�Z�D�W�H�U���I�U�R�P���D�U�H�D�V���W�K�D�W���F�R�Q�W�D�F�W���P�D�Q�X�U�H�������5�R�R�I���U�X�Q�R�I�I���D�Q�G���R�W�K�H�U���´�Q�R�Q-�F�R�Q�W�D�F�W�µ���Z�D�W�H�U���L�V���G�L�U�H�F�W�H�G��
to a separate stormwater detention pond.  The property being leased by Mission Livestock is zoned 
Intensive Agriculture, 40-acre minimum.   
 
Following your initial review, VESTRA can provide a detailed project description and initial study to 
assist in CEQA review.  The preliminary title report and parcel data are included in Attachment C.  
The 25 copies of the proposed Site Plan are included herein.  
 
Please call me with questions regarding this submittal at (530) 223-2585. 
 
Sincerely, 
 
VESTRA Resources, Inc. 
 
 
 
Wendy Johnston 
Project Manager 
 
Attachments 
 
CC: Doug Freitas/ Mission Livestock 
 Julia Violich/Violich Farms 
 Andy Popper/Glenn County Planning Department 
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1-Storage (Previous Materinity Barn), 100 (L) x 60 (W)
2-Storage (Vacant) (Previous Milk Parlor), 300 (L) x 60 (L)
3-Office,  60 (L) x 50 (W)
4-Residence, 70 (L) x 50 (W)
5-Bulk Feed Storage, 100 (L) x 90 (W)
6-Bulk Feed Storage, 70 (L) x 70 (W)
7-Storage, 40 (L) x 30 (W)
8-Commodity Barn, 200 (L) x 130 (W)
9-Shop, 70 (L) x 60 (W)
10-Freestall Barn, 1260 (L) x 106 (W)
11-Freestall Barn, 1260 (L) x 130 (W)
12-Freestall Barn, 1260 (L) x 106 (W)
13-Vet Area, 190 (L) x 70 (W)
14-Vet Area, 190 (L) x 70 (W)
15-Manure Separator
16-Future Compost Pad
17-Non Contact Stormwater Pond
18-Shade Pens
19-Manure Processing Pit
20-Scale
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Name: Doug Freitas dba Mission Livestock
Mailing Address: PO Box 933, Dixon, CA 95620
Phone Number: 510-996-8455
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Name: Alcatraz Farming, Inc.
Mailing Address: PO Box 875, Kentfield, CA 94914
Phone Number: 415-308-1589
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APN: Portion of 024-100-017
Address: 6569 County Road 27, Orland, CA 95963
Acreage: 273.07 
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1.0 INTRODUCTION 
 
1.1 Facility Description  
 
Facility Name:  Mission Livestock 
County: Glenn  
Facility Address: 6569 County Road 27 Orland, CA 95963 (see Figure 1)  
Parcel Number:  Portion of APN 024-100-017-0 
Contact Information:  Douglas Freitas, Mission Livestock 
Mailing Address:  P.O. Box 933 Dixon, CA 94914 
Phone number:  (510) 996-8455 
 
Mission Livestock is applying for coverage under Order R5-2017-0058 Waste Discharge 
Requirements General Orders for Confined Bovine Feeding Operations (General Order).  The proposed 
location is a historical dairy facility that has been operated as a dairy since 2001.  The dairy was 
covered under individual Waste Discharge Requirements (WDR) Order R5-2008-0122 and will 
cease operation in June 2020.  Previous to that, the facility was operated as a feedlot from 1978 
to 1995.  The facility meets the requirements of the General Order for an “Existing Facility.”  
The dairy completed an expansion in 2008 and the maximum herd size was addressed in a 
CEQA document approved by Glenn County in 2007.  The Notice of Intent to apply for 
coverage under the General Order is included as Appendix A and the Glenn County resolution 
adopting the Use Permit and CEQA Mitigated Negative Declaration is included in Appendix B. 
 
The former dairy facility and surrounding property are owned by Paul Violich Revocable Trust; 
Violich Farms, Inc.; and Alcatraz Farming, Inc. (see Figure 2).  Mission Livestock will lease the 
former dairy facility as outlined on Figure 3.  A revised Form 200 covering the change in 
operation is included in Appendix C.  
 
The expansion permitted in 2007 addressed 5,567 Animal Units (AU) (4,100 Holstein cows and 
heifers; see Table 1).  Previous operators have implemented Best Management Practices (BMPs) 
while operating the facility.  Due to responsible facility oversight, pests and odors were kept to a 
minimum and structures are in good working condition.  The site includes six clay-lined 
wastewater ponds, three freestall barns, manure separator and drying area, medical barns, 
exercise pens, stormwater retention pond (non-contact), and numerous feed storage buildings.  
Site layout is shown on Figure 3.  The dairy currently composts manure onsite for use as 
bedding.  The parcel is zoned “Intensive Agriculture” as shown on Figure 4. 
 
Mission Livestock proposes to convert the dairy to a feedlot housing an average of pproximately 
7,100 head of beef cattle.  The cattle would be comprised of mixed breeds.  The calves would 
weigh approximately 350 to 500 pounds when arriving at the feedlot.  Cattle would be at the 
feedlot for approximately 150 days.  The weight of the cattle when leaving the feedlot will be 
approximately 950 pounds.  The overall average weight of cattle at the feedlot is estimated to be 
675 pounds. 
 
According to the General Order specifications, the AU will range from 0.35 to 0.85 per animal.  
When operating, the dairy housed 4,100 head of Holstein dairy cattle at an AU of 1.4 per animal.  
The average beef cattle at the feedlot facility are estimated to be 0.60 AU.  The desired average 
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7,100 head of beef cattle is estimated to be approximately 4,260 AU, below the currently 
permitted operating limit of 5,567 AU.  The 5,567 AU would allow a maximum of 9,278 head at 
an average AU of 0.6.  The 5,567 AU expansion underwent CEQA review and was approved by 
Glenn County in 2007.  Previous dairy facility approved operating herd size is shown in Table 1.  
Greenwood Dairy plans to cease operations and transport all cows offsite by May 2020.  
Although Mission Livestock does not anticipate housing this cattle volume, this would be the 
maximum allowed under this Order.  
 
 

Table 1 
PREVIOUS DAIRY FACILITY APPROVED OPERATING HERD SIZE 

Milk Cow (Holstein) Animal Count Factor AU 

Dry Cow (Holstein) 3,500 1.40 4,900 

Heifers 12-24 months 550 1.12 616 

Heifers 3-12 months 50 1.02 51 

Calves 0 0.49 0 

Total 4,100 -- 5,567 

 
 
Manure will continue to be composted onsite.  The manure will be combined with almond 
processing waste from the adjoining orchards, composted onsite, and returned to the adjacent 
orchards.  Water from the ponds may be used to provide moisture to the compost.  The 
composting operation meets the definition of “agricultural composting” under the current Order 
WQ 2015-0121-DWQ General Waste Discharge Requirements for Composting Operations and would be 
exempt from the requirements of the Order.  If required to do so, the facility will limit the 
production of compost to no more than 25,000 cubic yards processed onsite at any given time to 
meet the requirements of the pending amendment to the Order dated October 31, 2019 (not yet 
adopted). 

 
1.2 Location 
 
The facility is located 4 miles south of Orland in Glenn County at 6569 County Road 27, Section 
15, Township 21 North, Range 3 West, M.D.B.M.  Based on U.S. Geological Survey (USGS) 
Orland 7.5-minute Quadrangle, the site coordinates are Latitude: 39.674oN, Longitude: 
122.190oW.  County Road 27 borders the property to the north, Southern Pacific Railroad line 
and private parcels border the property to the west, and the Fulton Reclamation and Recycling 
borders the property to the south.  Irrigated croplands border the property to the northeast.  
The site layout of the proposed feedlot was included as Figure 3.  The previous land application 
areas (cropland) have been converted to almonds.  No land application of wastewater will occur.  
The onsite wastewater ponds will be used to collect and retain onsite stormwater from areas that 
contact manure.  Roof runoff and other “non-contact” water is directed to a separate 
stormwater detention pond.  
 

1.3 Zoning 
 
The property being leased by Mission Livestock is zoned Intensive Agriculture, 40-acre minimum, as 
shown on Figure 4. 
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2.0 SITE INFORMATION 
 

2.1 Precipitation 
 
The Orland weather station (No. 046506) averages approximately 20 inches of precipitation per 
year with a period of record 1903-2019.  Most precipitation falls during the winter months, with 
81 percent of the annual total received between November and March.  Summer 
thundershowers account for less than 1 percent of the annual precipitation.  Average annual 
precipitation is summarized in Table 2 and on Figure 5. 
 

2.2 Evaporation 

 
Pan evaporation for the Chico Experiment Station (1906-2005) and evapotranspiration (ETo) 
data for the Durham CIMIS Station are summarized in Table 2 and shown on Figure 6.  
 
 

Table 2 
PRECIPITATION, PAN EVAPORATION, AND EVAPOTRANSPIRATION 

Month 
Average 

Precipitation1 

Average 
Precipitation x 1.5 Pan Evaporation2 ETo3 

10 1.05 1.58 4.46 3.33 

11 2.32 3.48 2.09 1.63 

12 3.52 5.28 1.30 1.05 

1 4.04 6.06 1.26 1.21 

2 3.43 5.15 2.13 1.95 

3 2.66 3.99 3.82 3.40 

4 1.30 1.95 5.63 4.89 

5 0.73 1.10 8.28 6.58 

6 0.37 0.56 10.11 7.35 

7 0.04 0.06 11.48 7.54 

8 0.11 0.17 9.71 6.61 

9 0.37 0.56 7.36 4.92 

Total 19.94 29.91 67.63 50.46 
Notes: 
1  Orland, California (046506), 1903-2016, WRCC 2020 
2  Chico Experiment Station, 1906-2005, WRCC 2020 
3  Durham CIMIS Station 12, CIMIS 2020 

 
 

2.3 25-Year/24-Hour Storm 
 
The 25-year, 24-hour storm for the site (NOAA Atlas 14, Volume 6, version 2, Orland Station 
No. 046506) is 3.89 inches.  
 

2.4 Flood Protection  
 
The feedlot is not located near any streams and is outside of any 100-year flood hazard zones.  
The site is located in an area of minimal flooding, Zone X.  Flood potentials are derived from 
the Flood Insurance Rate Map (FIRM) prepared by the Federal Emergency Management Agency 
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FIGURE 5 
AVERAGE MONTHLY PRECIPITATION 
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GLENN COUNTY, CALIFORNIA 
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FIGURE 6 
AVERAGE MONTHLY PAN EVAPORATION 

MISSION LIVESTOCK 
GLENN COUNTY, CALIFORNIA 
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(FEMA).  The FIRM Map, Community Panel No. 06021C0400D, dated August 5, 2010, is 
shown on Figure 7.  
 

2.5 Aesthetics 
 
This facility is surrounded by farmland.  Paul Violich Revocable Trust; Violich Farms, Inc.; and 
Alcatraz Farming, Inc. have purchased this facility and surrounding ground.  Violich Farms will 
complete planting almond orchards on the ground previously used for wastewater disposal in 
2020.  This facility has housed bovines since the late 1970s and there will be no change in 
aesthetics to the feedlot facility.  The closest urban area is 2.5 miles from the facility.  
 

2.6 Topography 
 
Topography of the facility slopes gently to the southeast.  The elevation of the site ranges from 
approximately 730 feet above sea level at the northwest corner of the property (the intersection 
of Highway 99W and County Road 25) to approximately 660 feet above sea level at the 
southwest corner of the property near the intersection of Highway 99W and County Road 28. 
 

2.7 Soils Information 
 
The soils in the immediate vicinity of the feedlot facility, including the area of the wastewater 
ponds, are composed of Cortina very gravelly sandy loam.  The Cortina series consists of 
excessively drained soils on recent gravelly alluvium from schistose, sedimentary, and 
metavolcanic rocks.  These soils are characteristically gravelly or very gravelly and coarse 
textured or moderately coarse textured.  They are shallow to moderately deep over channel sand 
and gravel.  These soils typically have a light brownish-gray or grayish-brown surface layer that is 
slightly acid.  The soil depth to sand and gravel is more than 36 inches.  Permeability is very 
rapid and the available moisture holding capacity is 3 to 5 inches.  Cortina series soils generally 
occupy narrow areas that are small or medium in size.  Cortina soils are of limited agricultural 
value due to low water retention capacities.  In this area, the Cortina series overlays the Stony 
Creek alluvial fan.  Site soils are summarized in additional detail in Appendix D.  
 

2.8 Local Well Information  
 
As required by the General Order, the locations of surrounding monitoring and water supply 
wells within 600 feet of the site are included on Figure 8.  Detailed information on the 
monitoring wells is provided in Section 5. 
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3.0 CONSTRUCTION SPECIFICATIONS  
 
A Conditional Use Permit to expand the previous dairy was approved by the Glenn County 
Department of Planning and Public Works on December 19, 2007.  The expansion included 
increasing the herd size to 5,567 AU and adding shade structures; a Saudi-style freestall, hay, and 
new maternity barns.  In addition, the three wastewater storage ponds and the emergency 
overflow detention basin constructed in 2006 were added to the Use Permit. 
 

3.1 Site Drainage 
 
The corral drainage and any flush water from the barns flows to sumps located at the south end 
of the corral area and barns where it is collected into sumps and pumped to the wastewater 
lagoons via and underground piping system.  All corral areas are constructed to direct 
contaminated runoff to the sumps hence to the wastewater ponds as shown on Figure 9.  
 
Barn roof drains collect clean runoff where it is conveyed to the non-contact stormwater pond 
located east of the corrals (see Figure 9).  This water percolates into the ground. 
 

3.2 Structures 
 
Onsite structures to be used by the feedlot are summarized in Table 3 and shown on Figure 9. 
 
 

Table 3 
CURRENT BUILDINGS AND APPURTENANCES 

Structure Size (feet) Year Constructed 

Freestall Barn 1 1260 x 106 2000 

Freestall Barn 2 1260 x 106 2000 

Shop 60 x 70 1948 

Feed Barn 100 x 60 1969 

Hay Barn 1 70 x 70 1948 

Hay Barn 2 70 x 100 1948 

Hay Barn 3 80 x 120 Unknown 

Pole Barn 200 x 130 2002 

Milking Parlor 300 x 60 2000 

Maternity Barn 100 x 60 1970 

Office 60 x 50 1920s 

Freestall Barn  1260 x 130 2008 

Shade Structures (10) 30 x 120 2012 

Saudi-Style Barn 1260 x 80 2008 

Hay Barns  88 x 300 2014 

 
 

3.3 Wastewater Generation 
 
In 2016 the dairy installed a cattle cooling system in all freestall barns.  The mist/sprinkler water 
is conveyed to the storage ponds.  This is anticipated to be the only wastewater generated onsite.  
Most of this water is lost to the atmosphere.  A small percentage may be retained in the storage 
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ponds.  The system will be used only during the summer months when evaporation is greater 
than precipitation.   
 

3.4 Pond Capacity and Construction Details 
 
There are six wastewater ponds onsite.  Pond 1 is used for flush water storage.  Ponds 2, 3, 4, 
and 5 are used for additional wastewater storage as needed and to provide improved sediment 
removal.  Pond 6 serves as an emergency pond for use only in times of heavy precipitation.  
Pond construction details are shown in Table 4.  All wastewater ponds were constructed with 
clay liners.  
 
 

Table 4 
POND INFORMATION 

Pond ID 

Top Water 
Surface Area 

(sq feet) 
Bottom Surface Area 

(sq feet) 
Side 

Slopes 
Depth 
(feet) 

Storage Volume 
Available 
(cu feet)1 

1 52,975 22,810 3.3:1 12.5 473,656 

2 173,580 104,970 4:1 11.5 1,601,662.5 

3 105,790 44,890 3:1 12 904,080 

4 103,810 44,140 3:1 12 887,700 

5 106,505 47,820 3:1 12 925,950 

Total Pond Volume 4,793,050 

Overflow 543,735 499,580 3:1 6 3,129,945 

Contingency Pond Volume 3,129,945 
Notes: 1  Storage volume does not include 2 feet of freeboard (No Discharge Technical Report, VESTRA 2015) 

 
 
Kleinfelder designed Ponds 1 and 2 for the original dairy in 2001.  These ponds were lined with 
24 inches of clay material compacted to 90 percent relative compaction with a permeability of 
10-6 centimeters per second (cm/sec) or less.  Additional details are available in the Geotechnical 
Investigation Report, Proposed Verboom Dairy Ponds, Orland, California (Kleinfelder, 2001b).  Ponds 3, 
4, 5, and 6 were installed in 2006.  These ponds were lined with 12 inches of clay material 
compacted to 95 percent relative compaction with a permeability of 10-6 cm/sec or less. 
 
Ponds will be dry by mid-October each year to allow for pond cleaning as well as provide 
storage capacity for rainy seasons and stormwater runoff.  

 
3.5 Wastewater Capacity Calculation  
 
As summarized in Table 4 and documented in the No Discharge Technical Report, Notice of 
Non-Applicability Order 2014-0057-DWQ (VESTRA, 2015) and in the Waste Management 
Plan Update (VESTRA, 2016); the Available Storage Capacity (which excludes 2 feet of 
freeboard) in the six onsite wastewater storage ponds is approximately 8,000,000 cubic feet or 
180 acre-feet.  These ponds were constructed by the former dairy and will be used to contain all 
wastewater runoff from the feedlot facility.   
 
To determine if the existing wastewater ponds have 1) sufficient capacity to meet the rainfall 
criteria outlined in Attachment B – Waste Management Plan, Waste Discharge Requirements 
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General Order R5-2017-0058, and 2) sufficient surface area to evaporate the water stored in the 
ponds prior to the next winter season, a monthly annual water balance for the facility was 
conducted.  Key input parameters for the water balance are presented in Table 5.  Additional 
details and supporting information are presented in Appendix E.   
 
 

Table 5 
WATER BALANCE INPUT PARAMETERS 

Parameter Value Units Source 

Average Annual Precipitation 29.91 inches See Table 2 

Precipitation Factor 1.5 --- Order R5-2017-0058, Attachment B 

25-year, 24 hour design storm 3.89 inches 
NOAA Atlas 14, Volume 6, Version 2, Orland 
04-6506 

Average Annual ETo 50.46 inches See Table 2 

Evaporation Factor 1.1 --- 
Conservative estimate to calculate pond 
evaporation from reference ETo 

Total Pond Surface Area 25 acres Table 4 

Average Pond Surface Area 21 acres Calculated 

Runoff Area 50.5 acres From Site Plan 

Runoff Factor 0.4 fraction 
Conservative estimate based on 2016 WMP 
Update 

Compost Area 3.5 acres From Site Plan 

Compost Water Use 0.0921 aft/acre/month Based on water use at a compost facility in Orland 

 
 
Based on the result of the water balance, the Maximum Water Storage Volume required based 
on the input parameters presented in Table 5 is approximately 3,500,000 cubic feet or 80 acre-
feet at the end of March.  This Maximum Water Storage Volume is less than the Available 
Storage Capacity of the wastewater ponds of 8,000,000 cubic feet.  Based on this calculation, the 
wastewater ponds have sufficient capacity to meet the rainfall criteria outlined in the General 
Order, Attachment B.  The water balance included the required precipitation factor of 1.5. 
 
Furthermore, based on the results of the water balance, the wastewater ponds will be dry by the 
end of August.  This conclusion is based on the assumption that it may be necessary to manage 
residual water in the wastewater ponds to maximize evaporation following wet winter seasons.  
For example, if only Ponds 1 through 5 are used for water storage during a wet winter, it may be 
necessary to transfer water from these ponds into Pond 6 during the summer months to 
maximize surface evaporation.   
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4.0 OPERATION AND MAINTENANCE PLAN 
 

4.1 Operating Hours 
 
The feedlot facility will operate seven days a week from 6 a.m. to 5 p.m., Monday through 
Sunday, and will employ six full-time workers.  

 
4.2 Mortality Management Plan 
 
Dead animals will be immediately removed from corrals or barns and temporarily relocated to an 
isolated site away from both County Road 27 and Railroad Avenue, out of public view, until 
removal.  Dead animals will be disposed of in a way that does not adversely affect ground or 
surface water.  During the summer months, lime will be applied to the area for sanitation and 
odor mitigation.  
 
Sacramento Rendering Company pick-up days are Monday, Wednesdays and Fridays.  Mission 
Livestock will have a better percentage basis for mortality numbers at the feedlot following an 
operational period.  The previous dairy had many upgrades to the facility including more areas 
for shade and more room for animals to be housed.  The previous death loss was between 4 and 
6 percent.  The feedlot will apply BMPs to ensure their livestock are treated humanely with 
adequate food, water, and shelter from weather elements.  The industry standard for feedlot 
mortality according to the agweb.com Cattle Network is about 2 percent.  
 
As required, the contact information for Sacramento Rendering Company is:  
 
Sacramento Rendering Company 
11350 Kiefer Boulevard 
Mather, California  95830 
airyourthoughts@SRCCompanies.com 
1-800-339-6493 
 

4.3 Manure Management  
 
The average manure generation will be approximately 21.5 pounds per head per day at 65 
percent dry matter.  With 7,100 cattle at the feedlot facility, roughly 152,650 pounds per day of 
manure will be generated.  Tons of manure per year is estimated at 27,858 tons.  Barns will be 
scraped or vacuumed daily.  
 
The main storage area for manure is between the barns and ponds.  Manure is currently 
composted in this area.  Composting will continue under the new operation.  Manure will be 
removed from the barns by a loader or vacuum.  In the winter months, if sufficient volume in 
the detention ponds is available, some flushing may occur.  Scraping or vacuum will be used 
during the summer season.  The plan is to pave the manure composting area.  The new operator 
is evaluating manure removal options and may use a combination of flushing, scraping, and 
vacuuming in the barns.  External pen areas will be scrapped. 
 

mailto:airyourthoughts@SRCCompanies.com
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If the barns are flushed, the wastewater will run through the separator.  The separator will 
remove the 20 to 30 percent of waste solids with a stationary screen, and the water will continue 
on into the ponds with solids redirected to composting piles.  If necessary, some manure will be 
removed from the site.  
 

4.4 Composting 
 
Manure at the dairy is currently composted and used as bedding.  Manure composting will 
continue under the feedlot operation.  Winter composting will be conducted on a low-permeable 
surface (compacted material or asphalt).  Water from the ponds may be used to provide 
moisture to the compost.  The composting operation meets the definition of “agricultural 
composting” under the current Order WQ 2015-0121-DWQ General Waste Discharge Requirements 
for Composting Operations and would be exempt from the requirements of the Order.  If required 
to do so, the facility will limit the production of compost to no more than 25,000 cubic yards 
processed onsite at any given time to meet the requirements of the pending amendment to the 
Order dated October 31, 2019 (not yet adopted). 
 

4.5 Backflow Prevention Devices  
 
No land application of wastewater will occur.  The barn well and domestic well are separate 
from any wastewater connections and only supply fresh water to the existing barn and residence.  
In the feedlot operation, there will be no wastewater application to surrounding croplands.  
Backflow protection was in place in all wells associated with the previous dairy operation. 
 

4.6 Chemical Use 
 
Mission Livestock will focus on BMPs and good housekeeping to suppress weeds and algae in 
the ponds.  Maintaining flows of water between the ponds and maintaining minimal depth of 
pond water will help to facilitate maximum evaporation through solar heating of the stored 
water and will help limit algae and aquatic plant growth.  Limited chemicals will be used in 
addition to the facility’s BMPs.  Any chemicals used will be administered, stored, and disposed 
of according to the product labels and in accordance with Federal and State laws and regulations. 
 
Glyphosate (Roundup) will be used for weed control.  Glyphosate is the most commonly used 
broad-spectrum, non-selective systemic herbicide in the United States.  It is categorized as a 
phosphonomethyl amino acid.  This herbicide is widely used in forestry, agriculture, residential, 
and industrial areas.  Roundup kills both broadleaf plants and grasses.  It works by preventing 
plants from making certain proteins that they need for plant growth.  The product is absorbed 
through the leaves and translocated throughout the plant.  It concentrates in the meristem tissue 
where it stunts growth, malforms and discolors leaves, and causes plant death.  This enzyme is 
not present in mammalian systems.   
 
Livestock pharmaceuticals will be stored in a temperature-controlled room with an electronically 
controlled access pharmaceutical dispenser.  
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4.7 Salt Management 
 
Feedlot rations need to contain essential vitamins and minerals for proper nutrition.  Most 
feedlot rations provide enough trace minerals with the exception of calcium, phosphorus, and 
salt.  Hay and grain rations should be tested for mineral content.  In a beef feedlot project, salt 
must be provided.  Lose ground salt should be available for free choice feeding.  Salt needs to be 
kept covered and in an area where it cannot penetrate into the ground.  Salt could also be 
included in a complete ration at a rate of 0.3 percent of the ration when it is uniformly mixed 
and separation of ingredients is not a problem.  Cattle feeders that use feedlot manure as 
fertilizers should keep salt levels at 0.2 to 0.3 percent of the ration.  When salt is kept at these 
levels, it will not contribute to salt pollution.  Good nutrition with proper vitamins, minerals, 
proteins, and salts can prevent many diseases and deficiencies.  
 

4.8 Wastewater Pond Management 
 
To help manage wastewater, a mechanical separator will be used to remove any solid material 
greater than 0.025 inches in diameter from the water stream before entering Pond 2.  The 
removal of solids prevents buildup of material in the ponds that could serve as a surface for 
breeding pests.  Solids that are removed by the separator are then stored on a concrete apron 
adjacent to the processing pits prior to composting. 
 
Ponds will be dry by mid-October each year to allow for pond cleaning as well as ensuring 
sufficient storage holding for incoming rainy seasons and stormwater runoff.  
 
Mission Livestock will apply BMPs and good housekeeping as follows:  
 

 Daily pest and vector control 

 Odor control from proper manure and pond management 

 Daily barn flushing, scraping, or vacuuming 

 Pond agitation 

 Careful management of internal composting temperatures 

 Regular removal of compost offsite 

 Follow recommended inspection schedules 

 Follow current Waste Discharge Requirements (WDR) 

 Follow careful health management procedures for cattle (vaccinating and worming 
schedule) 

 Supply adequate nutrition, water, and shelter to cattle 

 Ensure employees are properly trained in BMPs 
 

4.9 Vector Control 
 
Glenn County has a fogging schedule for mosquito control from May through October 2020.  
The feedlot facility is in an area that will be sprayed once a week; see 
glennmosquito.specialdistrict.org/fogging-schedule for more information.  The feedlot will use 
BMPs to ensure no stagnant or standing waters will be contributing to the breeding of 
mosquitoes.  
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Fly control is another area of BMPs that will be used at the facility.  Manure removal, 
composting, fly tape, fly traps, and fly predators will be used as a means to control fly 
populations.  Mission Livestock will utilize fly predators as a biological control, fly traps as a 
mechanical control, and efficiency of manure to compost management as a cultural control.  
Standing water will be minimized.  Insecticides will be used as a last resort. 
  



P:\Projects\2020\72007 Mission Livestock\Waste Management Plan\MissionLivestock Waste Management Plan_040120.docx 12 

5.0 WELL MONITORING AND SAMPLING PLAN 
 

5.1 Current Monitoring Network 
 
A monitoring well network was established under the individual WDRs (R5-2008-0122) 
associated with Greenwood Dairy.  The well locations and most recent groundwater elevation 
contours are shown on Figure 10.  A number of these wells will be abandoned in spring 2020.  
Monitoring Wells MW-2, MW-6, MW-8, and MW-9 are associated with the wastewater ponds 
and will be retained for future sampling.  In addition, Monitoring Well MW-10 will be retained 
because it is associated with the composting area used by the dairy operator.  Monitoring well 
details are shown in Table 6.  

 
 

Table 6 
MONITORING WELL CONSTRUCTION DETAILS 

Well 
No. 

Installation 
Date 

Construction 
Material 

Total 
Depth 
(ft bgs) 

Screened 
Interval 
(ft bgs) 

Sand 
Interval 
(ft bgs) 

TOC 
Elevation 

(ft above msl) 

MW-11 3/28/01 2-inch Sch. 40 PVC 46.5 20-45 18-46.5 221.28 

MW-2 1/4/01 2-inch Sch. 40 PVC 50 20-50 18-50 214.59 

MW-4 3/27/01 2-inch Sch. 40 PVC 46.5 20-45 18-46.5 206.68 

MW-5 3/27/01 2-inch Sch. 40 PVC 46.5 20-45 18-46.5 228.10 

MW-61 1/4/01 2-inch Sch. 40 PVC 49 19-49 17-49 213.06 

MW-8 3/20/08 2-inch Sch. 40 PVC 45 25-45 23-50 210.28 

MW-9 3/20/08 2-inch Sch. 40 PVC 50 30-50 26-50 207.30 

MW-10 1/14/08 2-inch Sch. 40 PVC 45 20-45 18-45 209.52 

MW-11 1/14/08 2-inch Sch. 40 PVC 50 30-50 25-50 215.93 
Notes: 
bgs = below ground surface, msl = mean sea level, TOC = top of casing 
1 Screened intervals were modified in the Second Semi-Annual 2010 Monitoring Report to reflect the actual total depths for the two wells 

measured in the field; the well identification numbers are believed to have been interchanged during late 2001. 
MW-3 was abandoned pursuant to RWQCB approval on 11/30/11. 
MW-7 was abandoned during construction of Ponds 3, 4, 5, and 6 in March 2008. 
MW-1, 4, 5, and 11 are to be abandoned spring 2020. 
MW-2, 6, 8, 9, and 10 will be retained. 

 
 

5.2 Groundwater Monitoring 
 
Monitoring wells that are going to be retained onsite are MW-2, MW-6, MW-8, MW-9, and  
MW-10.  These wells were last sampled on May 30, 2019, and have been sampled quarterly since 
2001. 
 
Previous sampling of monitoring wells, irrigation and domestic wells has been performed in 
accordance with WDR Order No. R5-2008-0122.  Historical irrigation and domestic well 
groundwater analytical data are included in the Second Semi-Annual 2019 Report (VESTRA, 
January 2020).  Most recent groundwater elevations are summarized in Table 7.  Groundwater 
flow direction is shown on Figure 10.  Historical groundwater analytical data are included in 
Appendix F.  
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Table 7 
GROUNDWATER ELEVATIONS 

MAY 2019 

Well 
No. 

TOC Elevation 
(ft above msl) 

Screened Interval 
(ft bgs) 

Depth to 
Groundwater 

(ft below TOC) 

Groundwater 
Elevation  

(ft above msl) 

MW-1 221.28 20-501 43.26 178.02 

MW-2 214.59 20-50 49.31 165.28 

MW-4 206.68 20-45 45.62 161.06 

MW-5 228.1 20-45 30.85 197.25 

MW-6 213.06 19-491 45.39 167.67 

MW-8 210.28 23-50 Dry -- 

MW-9 207.3 26-50 48.48 158.82 

MW-10 209.52 18-45 45.12 164.4 

MW-11 215.93 25-50 47.99 167.94 
Note:  1 Screened intervals were modified in the Second Semi-Annual 2010 Monitoring Report to reflect the actual total depths for the two 
wells measured in the field; the well identification numbers are believed to have been interchanged during late 2001. 

 
 
The monitoring network will be sampled annually going forward.  Monitoring of the barn well 
and domestic well, as required in the General Order, will be discontinued.  The monitoring wells 
will be sampled for the parameters in the General Order including: 
 

 Field measurement of electrical conductivity and ammonium nitrogen 

 Nitrate nitrogen 

 General mineral (calcium, magnesium, sodium, potassium, bicarbonate carbonate, sulfate 
chloride, and total dissolved solids) 

 Elevation  
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6.0 INSPECTION SCHEDULES 
 

6.1 Production Area 
 
Weekly/Monthly:  
 
Weekly during the wet season (1 October to 31 May) and monthly between 1 June and 30 
September (to be completed on the 1st day of each month):  
 

 Inspect all feed, bedding, and waste storage areas (solid manure and liquid waste). 

 Document any conditions or changes that could result in discharges to surface water 
and/or from property under control of the Discharger.   

 Note whether freeboard within each liquid waste storage structure is less than, equal to, 
or greater than the minimum required (2 feet for aboveground ponds and 1 foot for 
belowground ponds)  

 Document any issues with flow meters, berm integrity, cracking, slumping, erosion, 
excess vegetation, animal burrows, or seepage. 

 Inspect the animal confinement area(s), raw materials storage area(s), and solid waste 
storage area(s) for proper drainage to the wastewater management system within 12 
hours after the end of each major storm event (one inch of precipitation within 24 
hours). 

 Visual inspections of wastewater containment structures for discharge, freeboard, berm 
integrity, cracking, slumping erosion, and seepage. 

 Photograph each pond showing the height of wastewater relative to the depth marker 
and the current freeboard on that date.  

 All photographs shall be dated and maintained as part of the Discharger’s record. 
 
Annually: 
 

 Inspect aboveground pipes and/or pumps that are part of the wastewater management 
system for leakage, and repair as necessary. 

 

6.2 Composting Operation 
 
Quarterly: 
 

 Inspect working surfaces, berms, ditches, perimeter, erosion control BMPs, and any 
other operational surfaces for cracking, subsidence, ponding on working surfaces or 
within ditches, effectiveness of erosion control, maintenance activities, and evidence of 
any uncontrolled water or wastewater leaving or entering the operation area.  

 Photograph observed and corrected deficiencies. 
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Annually: 
 
Prior to the wet season (no later than August 31):  
 

 Survey the composting operation to confirm that all containment structures are prepared 
for the pending wet season.  

 Complete repairs by 1 October.  

 Include this information in the annual monitoring and maintenance report.  
 
After Major Storm Events (a minimum of 1 inch of precipitation within 24 hours): 
 

 Inspect all precipitation, diversion, and drainage facilities for damage within 7 days 
following major storm events.  

 Necessary repairs shall be completed within 30 days of the inspection.  

 Report any damage and subsequent repairs, including photographs of the problem and 
repairs, in the annual monitoring and maintenance report portion of the annual report. 

 
6.3 Other Monitoring Requirements 
 
No surface water monitoring or pesticide sampling is required. 
 

6.4 Pond Sampling  
 
No pond sampling will be required because there will be no land application of wastewater.  
 

6.5 Land Application  
 
Mission Livestock will not be using land application as a part of their feedlot practices.  
 

6.6 Tailwater Pond 
 
There is no tailwater pond or land application.  
 

6.7 Farm Water Quality Plan 
 
No water quality plans are required because there is no land application at the feedlot facility.  
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Attachment A – Notice of Intent  A-7 
Waste Discharge Requirements General Order R5-2017-0058 
For Confined Bovine Feeding Operations 
 

CERTIFICATION 
 

I CERTIFY UNDER PENALTY OF LAW THAT THIS DOCUMENT AND ALL ATTACHMENTS WERE 
PREPARED UNDER MY DIRECTION OR SUPERVISION IN ACCORDANCE WITH A SYSTEM DESIGNED 
TO ASSURE THAT QUALIFIED PERSONNEL PROPERLY GATHER AND EVALUATE THE INFORMATION 
SUBMITTED.  BASED ON MY INQUIRY OF THE PERSON OR PERSONS WHO MANAGE THE SYSTEM, 
OR THOSE PERSONS DIRECTLY RESPONSIBLE FOR GATHERING THE INFORMATION, THE 
INFORMATION SUBMITTED IS, TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, 
AND COMPLETE.  I AM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE 
INFORMATION, INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT FOR KNOWING 
VIOLATIONS.   
 
 
 

SIGNATURE OF OWNER OF FACILITY            SIGNATURE OF OPERATOR OF FACILITY 
 
 
 

PRINT OR TYPE NAME                         PRINT OR TYPE NAME 
 
 
 

TITLE AND DATE                                                                       TITLE AND DATE                  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OperatorOwner

Douglas Freitas dba Mission LivestockPaul Violich Rev Trust/ Violich Farms Inc. 

DocuSign Envelope ID: 248DDF1D-8553-4FA6-94AB-B431260A19E0

4/1/2020
4/1/2020



mailto:centralvalleyfresno@waterboards.ca.gov
mailto:centralvalleysacramento@waterboards.ca.gov
https://www.waterboards.ca.gov/resources/fees/water_quality/


Attachment A – Notice of Intent  A-9 
Waste Discharge Requirements General Order R5-2017-0058 
For Confined Bovine Feeding Operations 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CALCULATION OF ANIMAL UNITS (AU) 
 
  
To complete the table below, enter the number of head in column A.  Then multiply the number by 
the appropriate factor and enter the results in column B. For mature cows, multiply the results in 
column B by an adjustment factor as needed and enter the results in columns C and D. For animals 
other than mature cows, copy the numbers in column B into column D.  
 

   A B C D 

  Factor Head AU Adjustment for  Total  

 ANIMAL   Breed AUs 

     AU times 1.0, 1.2, or 1.4  

1. Milk or Dry Cows 1.0     

2. Heifers (2 years and 
older) 

0.73     

3. Heifers (1 year to 
breeding) 

0.73     

4. Calves (3 months to 1 
year) 

0.35     

5. Baby Calves (< 3 
months) 

0.21     

6. Beef Cattle 1.2     

7. Total      

 
 

Adjustments for Animal Breed:  The AU values above are based on a 1,000-pound AU per Title 40 
Code of Federal Regulations, Section 122, and can be used directly for mature Jersey cows.  For 
mature Guernseys, multiply the AU values by 1.2; for mature Holsteins, multiply the AU values by 
1.4. 

DocuSign Envelope ID: 248DDF1D-8553-4FA6-94AB-B431260A19E0



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Glenn County Resolution CEQA and Use Permit  



























 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
Form 200  









Form 200 (10/97) 4 

VI. OTHER REQUIRED INFORMATION

Please provide a COMPLETE characterization of your discharge. A complete 
characterization includes, but is not limited to, design and actual flows, a list of 
constituents and the discharge concentration of each constituent, a list of other 
appropriate waste discharge characteristics, a description and schematic drawing of all 
treatment processes, a description of any Best Management Practices (BMPs) used, 
and a description of disposal methods. 

Also include a site map showing the location of the facility and, if you are submitting this 
application for an NPDES permit, identify the surface water to which you propose to 
discharge. Please try to limit your maps to a scale of 1:24,000 (7.5' USGS Quadrangle) 
or a street map, if more appropriate. 

VII. OTHER

Attach additional sheets to explain any responses which need clarification. List 
attachments with titles and dates below: 

You will be notified by a representative of the RWQCB within 30 days of receipt of your 
application. The notice will state if your application is complete or if there is additional 
information you must submit to complete your Application/Report of Waste Discharge, 
pursuant to Division 7, Section 13260 of the California Water Code. 

VIII. CERTIFICATION

"I certify under penalty of law that this document, including all attachments and 
supplemental information, were prepared under my direction and supervision in 
accordance with a system designed to assure that qualified personnel properly gathered 
and evaluated the information submitted. Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment." 

Print Name Title 

Signature Date 

FOR OFFICE USE ONLY 

Date Form 200 
Received: 

Letter to 
Discharger: 

Fee Amount 
Received: 

Check #: 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
Soil Report  
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�0�D�S���S�U�R�M�H�F�W�L�R�Q�����:�H�E���0�H�U�F�D�W�R�U�������&�R�U�Q�H�U���F�R�R�U�G�L�Q�D�W�H�V�����:�*�6�����������(�G�J�H���W�L�F�V�����8�7�0���=�R�Q�H�������1���:�*�6����
�� ������ ������ �������� ��������

�)�H�H�W
�� ������ ������ ������ ������

�0�H�W�H�U�V
�0�D�S���6�F�D�O�H���������������������L�I���S�U�L�Q�W�H�G���R�Q���$���S�R�U�W�U�D�L�W���������������[�������������V�K�H�H�W��
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�0�$�3���/�(�*�(�1�' �0�$�3���,�1�)�2�5�0�$�7�,�2�1

�$�U�H�D���R�I���,�Q�W�H�U�H�V�W�����$�2�,��

�$�U�H�D���R�I���,�Q�W�H�U�H�V�W�����$�2�,��

�6�R�L�O�V

�6�R�L�O���0�D�S���8�Q�L�W���3�R�O�\�J�R�Q�V

�6�R�L�O���0�D�S���8�Q�L�W���/�L�Q�H�V

�6�R�L�O���0�D�S���8�Q�L�W���3�R�L�Q�W�V

�6�S�H�F�L�D�O���3�R�L�Q�W���)�H�D�W�X�U�H�V

�%�O�R�Z�R�X�W

�%�R�U�U�R�Z���3�L�W

�&�O�D�\���6�S�R�W

�&�O�R�V�H�G���'�H�S�U�H�V�V�L�R�Q

�*�U�D�Y�H�O���3�L�W

�*�U�D�Y�H�O�O�\���6�S�R�W

�/�D�Q�G�I�L�O�O

�/�D�Y�D���)�O�R�Z

�0�D�U�V�K���R�U���V�Z�D�P�S

�0�L�Q�H���R�U���4�X�D�U�U�\

�0�L�V�F�H�O�O�D�Q�H�R�X�V���:�D�W�H�U

�3�H�U�H�Q�Q�L�D�O���:�D�W�H�U

�5�R�F�N���2�X�W�F�U�R�S

�6�D�O�L�Q�H���6�S�R�W

�6�D�Q�G�\���6�S�R�W

�6�H�Y�H�U�H�O�\���(�U�R�G�H�G���6�S�R�W

�6�L�Q�N�K�R�O�H

�6�O�L�G�H���R�U���6�O�L�S

�6�R�G�L�F���6�S�R�W

�6�S�R�L�O���$�U�H�D

�6�W�R�Q�\���6�S�R�W

�9�H�U�\���6�W�R�Q�\���6�S�R�W

�:�H�W���6�S�R�W

�2�W�K�H�U

�6�S�H�F�L�D�O���/�L�Q�H���)�H�D�W�X�U�H�V

�:�D�W�H�U���)�H�D�W�X�U�H�V

�6�W�U�H�D�P�V���D�Q�G���&�D�Q�D�O�V

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q

�5�D�L�O�V

�,�Q�W�H�U�V�W�D�W�H���+�L�J�K�Z�D�\�V

�8�6���5�R�X�W�H�V

�0�D�M�R�U���5�R�D�G�V

�/�R�F�D�O���5�R�D�G�V

�%�D�F�N�J�U�R�X�Q�G

�$�H�U�L�D�O���3�K�R�W�R�J�U�D�S�K�\

�7�K�H���V�R�L�O���V�X�U�Y�H�\�V���W�K�D�W���F�R�P�S�U�L�V�H���\�R�X�U���$�2�,���Z�H�U�H���P�D�S�S�H�G���D�W��
������������������

�:�D�U�Q�L�Q�J�����6�R�L�O���0�D�S���P�D�\���Q�R�W���E�H���Y�D�O�L�G���D�W���W�K�L�V���V�F�D�O�H��

�(�Q�O�D�U�J�H�P�H�Q�W���R�I���P�D�S�V���E�H�\�R�Q�G���W�K�H���V�F�D�O�H���R�I���P�D�S�S�L�Q�J���F�D�Q���F�D�X�V�H��
�P�L�V�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���G�H�W�D�L�O���R�I���P�D�S�S�L�Q�J���D�Q�G���D�F�F�X�U�D�F�\���R�I���V�R�L�O��
�O�L�Q�H���S�O�D�F�H�P�H�Q�W�����7�K�H���P�D�S�V���G�R���Q�R�W���V�K�R�Z���W�K�H���V�P�D�O�O���D�U�H�D�V���R�I��
�F�R�Q�W�U�D�V�W�L�Q�J���V�R�L�O�V���W�K�D�W���F�R�X�O�G���K�D�Y�H���E�H�H�Q���V�K�R�Z�Q���D�W���D���P�R�U�H���G�H�W�D�L�O�H�G��
�V�F�D�O�H��

�3�O�H�D�V�H���U�H�O�\���R�Q���W�K�H���E�D�U���V�F�D�O�H���R�Q���H�D�F�K���P�D�S���V�K�H�H�W���I�R�U���P�D�S��
�P�H�D�V�X�U�H�P�H�Q�W�V��

�6�R�X�U�F�H���R�I���0�D�S�����1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V���&�R�Q�V�H�U�Y�D�W�L�R�Q���6�H�U�Y�L�F�H
�:�H�E���6�R�L�O���6�X�U�Y�H�\���8�5�/����
�&�R�R�U�G�L�Q�D�W�H���6�\�V�W�H�P�����:�H�E���0�H�U�F�D�W�R�U�����(�3�6�*������������

�0�D�S�V���I�U�R�P���W�K�H���:�H�E���6�R�L�O���6�X�U�Y�H�\���D�U�H���E�D�V�H�G���R�Q���W�K�H���:�H�E���0�H�U�F�D�W�R�U��
�S�U�R�M�H�F�W�L�R�Q�����Z�K�L�F�K���S�U�H�V�H�U�Y�H�V���G�L�U�H�F�W�L�R�Q���D�Q�G���V�K�D�S�H���E�X�W���G�L�V�W�R�U�W�V��
�G�L�V�W�D�Q�F�H���D�Q�G���D�U�H�D�����$���S�U�R�M�H�F�W�L�R�Q���W�K�D�W���S�U�H�V�H�U�Y�H�V���D�U�H�D�����V�X�F�K���D�V���W�K�H��
�$�O�E�H�U�V���H�T�X�D�O���D�U�H�D���F�R�Q�L�F���S�U�R�M�H�F�W�L�R�Q�����V�K�R�X�O�G���E�H���X�V�H�G���L�I���P�R�U�H��
�D�F�F�X�U�D�W�H���F�D�O�F�X�O�D�W�L�R�Q�V���R�I���G�L�V�W�D�Q�F�H���R�U���D�U�H�D���D�U�H���U�H�T�X�L�U�H�G��

�7�K�L�V���S�U�R�G�X�F�W���L�V���J�H�Q�H�U�D�W�H�G���I�U�R�P���W�K�H���8�6�'�$���1�5�&�6���F�H�U�W�L�I�L�H�G���G�D�W�D���D�V��
�R�I���W�K�H���Y�H�U�V�L�R�Q���G�D�W�H���V�����O�L�V�W�H�G���E�H�O�R�Z��

�6�R�L�O���6�X�U�Y�H�\���$�U�H�D�����*�O�H�Q�Q���&�R�X�Q�W�\�����&�D�O�L�I�R�U�Q�L�D
�6�X�U�Y�H�\���$�U�H�D���'�D�W�D�����9�H�U�V�L�R�Q�����������6�H�S������������������

�6�R�L�O���P�D�S���X�Q�L�W�V���D�U�H���O�D�E�H�O�H�G�����D�V���V�S�D�F�H���D�O�O�R�Z�V�����I�R�U���P�D�S���V�F�D�O�H�V��
�������������������R�U���O�D�U�J�H�U��

�'�D�W�H���V�����D�H�U�L�D�O���L�P�D�J�H�V���Z�H�U�H���S�K�R�W�R�J�U�D�S�K�H�G�����0�D�U�������������������²�1�R�Y��
��������������

�7�K�H���R�U�W�K�R�S�K�R�W�R���R�U���R�W�K�H�U���E�D�V�H���P�D�S���R�Q���Z�K�L�F�K���W�K�H���V�R�L�O���O�L�Q�H�V���Z�H�U�H��
�F�R�P�S�L�O�H�G���D�Q�G���G�L�J�L�W�L�]�H�G���S�U�R�E�D�E�O�\���G�L�I�I�H�U�V���I�U�R�P���W�K�H���E�D�F�N�J�U�R�X�Q�G��
�L�P�D�J�H�U�\���G�L�V�S�O�D�\�H�G���R�Q���W�K�H�V�H���P�D�S�V�����$�V���D���U�H�V�X�O�W�����V�R�P�H���P�L�Q�R�U��
�V�K�L�I�W�L�Q�J���R�I���P�D�S���X�Q�L�W���E�R�X�Q�G�D�U�L�H�V���P�D�\���E�H���H�Y�L�G�H�Q�W��

�&�X�V�W�R�P���6�R�L�O���5�H�V�R�X�U�F�H���5�H�S�R�U�W
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�0�D�S���8�Q�L�W���6�\�P�E�R�O �0�D�S���8�Q�L�W���1�D�P�H �$�F�U�H�V���L�Q���$�2�, �3�H�U�F�H�Q�W���R�I���$�2�,

�&�]�U �&�R�U�W�L�Q�D���Y�H�U�\���J�U�D�Y�H�O�O�\���V�D�Q�G�\��
�O�R�D�P���������W�R�������S�H�U�F�H�Q�W���V�O�R�S�H�V

�������� ����������

�7�J �7�H�K�D�P�D���J�U�D�Y�H�O�O�\���O�R�D�P���������W�R������
�S�H�U�F�H�Q�W���V�O�R�S�H�V�����0�/�5�$������

������ ��������

�7�P �7�H�K�D�P�D���V�L�O�W���O�R�D�P���������W�R�������S�H�U�F�H�Q�W��
�V�O�R�S�H�V�����0�/�5�$������

�������� ����������

�7�R�W�D�O�V���I�R�U���$�U�H�D���R�I���,�Q�W�H�U�H�V�W ���������� ������������

�0�D�S���8�Q�L�W���'�H�V�F�U�L�S�W�L�R�Q�V�����0�L�V�V�L�R�Q���/�L�Y�H�V�W�R�F�N��

�7�K�H���P�D�S���X�Q�L�W�V���G�H�O�L�Q�H�D�W�H�G���R�Q���W�K�H���G�H�W�D�L�O�H�G���V�R�L�O���P�D�S�V���L�Q���D���V�R�L�O���V�X�U�Y�H�\���U�H�S�U�H�V�H�Q�W���W�K�H��
�V�R�L�O�V���R�U���P�L�V�F�H�O�O�D�Q�H�R�X�V���D�U�H�D�V���L�Q���W�K�H���V�X�U�Y�H�\���D�U�H�D�����7�K�H���P�D�S���X�Q�L�W���G�H�V�F�U�L�S�W�L�R�Q�V�����D�O�R�Q�J��
�Z�L�W�K���W�K�H���P�D�S�V�����F�D�Q���E�H���X�V�H�G���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���F�R�P�S�R�V�L�W�L�R�Q���D�Q�G���S�U�R�S�H�U�W�L�H�V���R�I���D���X�Q�L�W��

�$���P�D�S���X�Q�L�W���G�H�O�L�Q�H�D�W�L�R�Q���R�Q���D���V�R�L�O���P�D�S���U�H�S�U�H�V�H�Q�W�V���D�Q���D�U�H�D���G�R�P�L�Q�D�W�H�G���E�\���R�Q�H���R�U���P�R�U�H��
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Appendix E 
Water Balance  







 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
Historical Groundwater Data  




































































