






















































































































































































































































































































































































































































































































































APPENDIX B 

North Park Drive Well and Storage Station Site Plan
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PURPOSE 
 
The purpose of this report is to explain, analyze, and define Interim Drainage Plan for the development of 
Heritage Oaks Estates - East in Wheatland, California.  The previous “Basis of Design Report – Heritage Oaks 
Estates Drainage Area Master Drainage Plan” was completed in June 2006.  The study area covered in the 
report was the full development of Heritage Oaks Estates - East, Heritage Oaks Estates - West, full 
development of Blue Oaks Estates aka Roddan Ranch, and an additional 42 acres of land west of Heritage 
Oaks Estates which at the time was owned by the DeValentine Family.  This 42-acres is now owned by the 
Bishop Family.  This regional drainage plan included a Regional Detention Pond, Regional Storm Drainage 
Pump Station, and outfall pipelines.  This Master Drainage Plan could easily be modified to include additional 
lands by increasing the size of the regional detention pond.  Some lands that were considered in 2006 were the 
Jones Ranch Subdivision and lands to the west of the 42 acres parcel.  The pump station size would remain the 
same and the regional detention pond would be expanded.  It should be noted that a complete design for the 
regional pump station was completed along with the force main to the Bear River.  We received an 
encroachment permit from Central Valley Flood Control Agency but in 2010, RD 2103 told CVFPB that the 
permit was no longer needed.  The CVFPB encroachment permit will most likely need to be started from the 
beginning.  As stated, the purpose of this study is to analyze the development of Heritage Oaks Estates – East 
project.  The goal will be to outline the facilities needed to mitigate the peak flows in Grass Hopper Slough 
and the volume of water being discharged downstream regardless of the peak flows.  This drainage study 
details interim facilities that meet the criteria of the original 2006 Master Drainage Plan and are consistent with 
the full regional project.  The drainage study will provide the detailed information showing that by constructing 
a portion of the regional detention storage that the 148.70 acres within the Heritage Oaks Estates – East project 
can develop meeting the criteria of no increase in peak flows and addressing volumetric issues by sizing the 
ponds to handle volumes from a ten (10) day storm with minimal release.  This will result in over mitigating 
the peak flows to allow additional time to release water back into Dry Creek.  The ponds will be sized with 
small outfall pipes, flap gates, low-capacity pumps, and other features to hold back the volume of water in the 
ponds for larger durations.  The outfall pipes shall also have a sluice gate to allow City to reduce outfall further.  
These features will be covered in the detailed improvement plans following approval of the tentative map.  In 
addition to this large detention pond, the subdivision will be required to meet State requirements to retain the 
2-year, 24-hour storm onsite. 
 
Key to this report is the comparison of runoff before and after development and the ability of the interim 
facilities to meet the criteria set forth in the 2006 Master Drainage Plan.  A large portion of the Regional 
Pond will be constructed as part of the initial phasing.  The portion of the regional detention pond storage to 
be constructed will be around 64.0 acre- ft.  This portion of the regional detention pond will be located on the 
Heritage Oaks Estates – East property adjacent to Grasshopper Slough.  A portion of this pond was 
constructed in 2006 when the site was massed graded.  The configuration of the roadways in the original 
tentative map have changed but has been factored into the revised drainage design.  The site will need to be 
massed graded again.  The embankment from the detention pond will be incorporated into the adjacent lot 
and roadways so that no lot pads are located below the 100-year base flood elevation.  Meeting the 
requirement for all lots to be above the 100-year base flood elevation was verified following the mass 
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grading in 2006 when a LOMR-F was submitted and approved by FEMA.  The additional embankment will 
provide additional factor of safety for the lots.  The storm drainage collection system described in the 2006 
Master Drainage Plan is essentially unchanged.  Thus, the main focus of this study is: (1) the effects of 
discharging to Grasshopper Slough, (2) construction of a portion of the regional detention pond storage 
volume within the Heritage Oaks Estates – East Project, (3) assessing the effects on the storm drain system 
due to any changes in peaking pond water levels, and (4) holding the volume of runoff for long periods to 
minimize downstream pond and allow additional time to release water into Dry Creek. 
 
STUDY AREA AND DESIGN OVERVIEW  
 
Heritage Oaks Estates - East covers approximately 148.70 acres of land south of the current City Limits, west 
of State Route 65, and north of the Bear River Levee.  The development area is divided into 10 villages, with 
Units 5 and 6 located west of Malone Avenue and the rest east of Malone Avenue.  As noted above, Peaking 
Ponds 1 and 2 were constructed in 2006 as part of the mass grading.  The two detention ponds will be connected 
with storm drainage pipes and will operate as one detention pond.  The system when designed will have the 
ability to isolate ponds to allow for O&M or to direct all the water to one pond to allow for the potential multi 
use of the pond bottoms for play fields or dog parks.  This is consistent with the 2006 Master Drainage Plan.  
The main difference is that the detention pond volume has been greatly increased to allow Heritage Oaks East 
to proceed prior to the development of the pump station to Bear River.  The pond volume is large enough to 
handle the Heritage Oaks Estates – East and Heritage Oaks Estates – West, the commercial center, the self-
storage area, and some of the Blue Oak once the regional pump station is installed but, in the interim, will 
mitigate the Heritage Oaks Estates - East.  The detention pond will have a small 5 cfs pump to discharge water 
from the lower elevations in the pond.  The project will provide facilities for handling runoff from a 100-year 
storm and an underground trunk line conveyance system for a 25-year storm. 
 
Historic drainage for the area under development has been to Grasshopper Slough.  Specific criteria to be met 
by the interim facilities are identical to those laid out in the 2006 Master Drainage Plan with additional 
requirements on water surface and discharge to Grasshopper Slough.  These are summarized below. 
 

1. Construction of two underground trunk lines, capable of handling a twenty-five (25) year storm.  The 
peak water level in ponds during the 25-year event shall be below the lowest DI grate served.  The trunk 
lines will vary between thirty-three (33) inch and sixty-six (72) inch storm drain pipe; 
 

2. Utilization of detention ponds adjacent to Grasshopper Slough.  The east pond is west of State Route 
65 and east of Malone Paseo has a storage capacity of 10.9 ac-ft at 80.30 feet (NAVD 88) which is the 
lowest DI elevation.  The west pond located west of Malone Paseo has a storage capacity of 53.1 ac-ft 
at its rim elevation of 80.3 feet (NAVD 88) which is the lowest DI elevation.; 
 

3. Construction of a forty-eight (48) inch between the west and east detention ponds; 
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4. Construction of an 18-inch gravity outlet from the east detention pond to Grasshopper Slough.  The 
outlet will be equipped with a flap gate to prevent backflow from Grasshopper Slough into the pond.  
Since both ponds are hydraulically connected, the final location of the gravity drain will be determined 
during design and consulting with the environmental consultant to avoid sensitive habitat and 
jurisdictional permitting issues.  At this time, the most likely gravity outflow pipeline is from the east 
pond to Grasshopper Slough only; 
 

5. Construction of a high-flow weir in west detention pond which will operate only during very large 
storms events.  The weir lip elevation shall be 0.25 feet higher than the 100-year event water surface in 
Grasshopper Slough.  The weir will not operate during any event less than a 100-year event; 
 

6. Installation of a variable speed pump capable of between 3 and 5 cfs from west pond into the Grass 
Hopper Slough will be required in order to use the entire storage volume offered by the pond system.  
This will allow the detention pond to be pumped dry over a 10-day period without any gravity flow.; 
 

7. For both Phase I and Phase II (see Figure 1-1), the system has been sized so that peak outflow from the 
peaking ponds to Grasshopper Slough will not exceed the historic peak runoff from the property; 
 

8. The volume in the detention ponds shall be sized to handle a 100-year 24 storm 5.83 inches of rainfall 
without any discharge into Grasshopper Slough.  The pond volume will also be sized to handle a 100-
year 20-day storm 13.9 inches of rainfall with outfall limited to 25 cfs between the gravity pipe and 
pump station.  The outfall will be significantly less than the historic runoff when this property was used 
an orchard and row crops.  We based the volume using some rough rational method calculations.  Using 
a runoff coefficient of 0.65 for developed residential lots, an area of 115.73 acres includes all the 
residential lots in Village 1 through 10 plus the major roadways, and a 100-year storm event of 5.83 
inch of rain in a 24 hours event.  This results in a need of 0.65 x 115.73 ac x 5.83 in /12in/ft = 36.55 
acres-ft of storage required which is less than the proposed 64.0 acre-feet of storage.  This would be 
considered a retention pond calculation for a 100-year storm event.  The second check was looking at 
the volumes needed for a 100 year 20-day storm comparing residential development to the pre-
development condition of an orchard.  This results in a need of (0.65 residential – 0.30 orchard) x 115.73 
ac x 13.9 in/12 in/ft = 46.9 acre-ft which is less than the proposed 64.0 acre-feet of storage.  The third 
check was a 100 year 30-day storm comparing residential development to the pre-development 
condition of an orchard.  This results in a need of (0.65 residential – 0.30 orchard) x 115.73 ac x 16.5 
in/12 in/ft = 55.7 acre-ft which is still less than the proposed 64.0 acre-feet of storage.  We also run 
some hydraulic models using HEC-HMS and SWMM to verify the outflow and depths in the ponds. 
 

DESCRIPTION OF PHASED IMPROVEMENTS 
 
The Heritage Oaks Estates project area with Development Phases I and II is shown in Figure 1-1.  The Heritage 
Oaks Estates project includes both Heritage Oaks East (Lewis Properties), Heritage Oaks West (DeValentine), 
Heritage Oaks Mult-Family (Scott Etal), Heritage Oaks Commercial (Scott Etal), and Heritage Oaks Self 
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Storage (Scott Etal).  Under Phase I, Heritage Oaks West (DeValentine), Heritage Oaks Mult-Family (Scott 
Etal), Heritage Oaks Commercial (Scott Etal), and Heritage Oaks Self Storage (Scott Etal) are treated as 
undeveloped and both ponds are sized to mitigate runoff only from the portions developed in Phase 1.  Under 
Phase 2, Heritage Oaks West (DeValentine), Heritage Oaks Mult-Family (Scott Etal), Heritage Oaks 
Commercial (Scott Etal), and Heritage Oaks Self Storage (Scott Etal) will be developed and will significantly 
increase the volume of runoff.  At this time, the detention pond could be enlarged or the regional pump station 
installed or combination of both.  The storm drain trunk lines within Phase 1 are sized to handle the runoff 
from the complete Phase II development, but further improvements on the pond system will be required during 
the construction of Phase II to mitigate the impact of development. 
 
Phase I will develop the entire area included in the Heritage Oaks Estates – East tentative map (Units 1 through 
10).  The entire Phase I development will drain to the west trunk line with the exception of Units 5 and 6.  This 
map includes areas of future multifamily and commercial developments. These areas were considered 
developed during the hydrologic analysis so the trunk lines and ponds have the capacity for these 
developments.  As part of Phase I, the ponds will be connected with a 48-inch underground pipe.  The gravity 
outfall structure from the detention ponds to Grass Hopper Slough will be sized to mitigate peak flow for all 
storm events through 100 year and also help detention volume in the pond.  At this time, the outfall pipe has 
been modeled to be an 18-inch pipe.  Because a portion of the detention pond will be below the invert of the 
adjacent Grasshopper Slough, there will be a small 5 cfs pump to discharge water into the canal once flows 
has decreased and water has been discharged back into Dry Creek at the west end of Grasshopper Slough.  The 
outfall from the detention pond into Grasshopper Slough shall be limited to an 18-inch culvert set at elevation 
75.0 feet (NAVD88) which is the flow line of the slough at that location.  The culvert will be equipped with a 
flap gate at the slough so that backflow from the slough to the pond cannot occur.  It will also prevent outfall 
into Grasshopper Slough when the stage is greater than the pond elevation.  The outfall also utilizes a weir at 
elevation 79.5 feet.  The elevation was selected above the 100-year base flood elevation to allow some water 
to exit the pond during extreme conditions and prevent additional flooding within the streets of the subdivision.  
The weir will have a width of 50 feet and will be designed to handle erosion with minimal to no damage.  As 
will be shown and discussed later, this arrangement meets all the design criteria listed in the previous section 
of this report. 
 
Phase II will develop all units and lands shown in the Heritage Oaks West (DeValentine), Heritage Oaks Mult-
Family (Scott Etal), Heritage Oaks Commercial (Scott Etal), and Heritage Oaks Self Storage (Scott Etal).  
These units and lands will drain through the drain trunk lines into either the West or East detention pond 
depending on their location.  Heritage Oaks West will flow directly into the West detention pond.  The Phase 
1 project will construct the ultimate size to handle the runoff capacity of these developments.  There is enough 
pond capacity if the regional pump station is constructed otherwise additional storage will be required to 
mitigate these lands.  There is some excess capacity which is allowing the Phase 1 project to over mitigate the 
peak flow and store the volume for long periods of time to minimize or reduce downstream ponding.  Part of 
the Phase II development process will include additional improvements to the pond system or construction of 
the regional pump station.
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BACKGROUND INFORMATION 
 
Numerous entities developed the information that has been used in the preparation of the original Basis of 
Design Report, and by extension, this Interim Drainage Study. This information consists of reports, maps, 
drawings, and manuals.  The most important are listed below. 
 

1. FEMA Letter of Map Revision, case #11-09-0886P, Bear River North Levee Rehabilitation 
Project, effective Feb. 22, 2011. 

2. Yuba County 2030 General Plan Update - DRAFT, August 10, 2010, Yuba County Planning 
Department, Marysville, California. 

3. Technical Advisory, CEQA and Low Impact Development Storm water Design: Preserving Storm 
water Quality and Stream Integrity Through California Environmental Quality Act (CEQA) 
Review, GOVERNOR’S OFFICE OF PLANNING AND RESEARCH, Sacramento, California, 
August 5, 2009 

4. Flood Insurance Study; Yuba County (Unincorporated Areas), November 17, 1981, Federal 
Emergency Management Agency. 

5. Hydraulic and Hydrologic Analysis of the Three Rivers Levee Improvement Authority’s Phase IV 
Project, December 2006, MBK Engineers, Sacramento, California. 

6. Lower Feather River Floodplain Mapping Study – Bear River Hydrology, Appendix B, April 2004, 
Floodplain Management Section of The Corps of Engineers, Sacramento District. 

7. Sutter-Placer Watershed Area Study, April 1982, USDA Soil Conservation Service and USDA 
River Basin Planning Staff. 

8. Sacramento River Flood Control System Evaluation; Initial Appraisal Report – Mid-Valley Area, 
December 1991, U.S. Army Corps of Engineers, Sacramento District. 

9. Hydrology Review Report – Linda and Olivehurst Drains, Bear River Basin, January 1980, U.S. 
Army Corps of Engineers, Sacramento District 

10. Topographic Surveys of the Lower Feather and Bear Rivers for the Sacramento and San Joaquin 
River Basins Comprehensive Study, California, Contract DACW05-99-D-0005, February 14, 2006, 
Towhill Inc., San Francisco, CA. 

11. HEC-HMS Hydraulic Modeling Software, U.S. Army Corps of Engineers, January 28, 2022. 
12. Storm Water Management Model (SWMM), Version 5.2, United States Environmental Protection 

Agency, March 2, 2023. 
13. Introduction to Hydraulics and Hydrology with Applications for Storm water Management, 2nd. Ed., 

2002, John Gribbin, Delmar Thomson Learning. 
14. Soil Survey of Yuba County, United States Department of Agriculture, Soil Conservation Service 
15. Web Soil Survey, http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 
16. Rainfall Analysis for Drainage Design - Bulletin No. 195, October 1976, Department of Water 

Resources. 
17. Engineering Meteorolgy Website http://www.water.ca.gov/floodmgmt/hafoo/hb/csm/engineering/, 

California Department of Water Resources, State Meteorologist.  
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18. City of Wheatland; Flood Control; Planning Study, February 1996, Ensign & Buckley Consulting 
Engineers. 

19. Bear River – California, Feasibility Report for Water Resources Development, September 1972, 
U.S. Army Corps of Engineers. 

20. Regulations of the Reclamation Board for Encroachment into Adopted Plans of Flood Control, 
March 17, 1995, The Reclamation Board of the State of California. 

21. Sacramento River Flood Control System Evaluation; Initial Appraisal Report – Mid-Valley Area, 
December 1991, U.S. Army Corps of Engineers, Sacramento District. 

22. Bear River Bridge (on Pleasant Grove Road) Bridge Number 18C-0009; Hydraulic and Scour 
Study, January 12, 2000, MHM Incorporated. 

23. Standard Plans and Specifications, July 1992, California Department of Transportation. 
24. Improvement Standards, City of Wheatland. 
25. Assessors Maps County of Yuba, California. 
 

HYDROLOGY/HYDRAULICS ANALYSIS METHODS 
 
The primary purpose of this drainage study is to provide design tools and information to ensure that the 
Heritage Oaks Project will not pose flood risks to residents both onsite and downstream.  Two (2) main 
software tools were used in this study: HEC-HMS version 4.10 and the Storm Water Management Model 
(SWMM) by the United States Environmental Protection Agency. A noticeable difference between this study 
and the 2006 Master Drainage Plan is the rainfall data source.  The 2006 study used rainfall values from the 
historic Wheatland 2NE gage, while this current analysis uses precipitation data reported in NOAA’s Atlas 14. 
The precipitation data reported by NOAA is significantly higher than that recorded by the Wheatland 2NE 
gage, resulting in a higher quantity of storm runoff to manage 
 
The 2006 Drainage Master Plan used a hydraulic model of the Grass Hopper Slough to estimate the effects of 
the runoff from the Heritage Oaks developments on local flood levels.  Safe levels of discharge from the 
development to the Grass Hopper Slough were determined in the master plan, and those flows were used in 
this analysis to size outflow pipe from the detention ponds to ensure local flood risk will not increase. 
 
The EPA’s SWMM version 5.2 was used to develop a comprehensive hydrologic and hydraulic model of the 
proposed interim drainage system.  The hydrologic model includes sub-basins representing the developed 
characteristics of the study area and a rainfall timeseries based on the SCS Type-1 storm, which generally 
represents storms within the Sacramento Valley.  The hydraulic model includes the east and west trunk lines, 
major storm drainage junction manholes, both peaking ponds, and the outfall structures for the pond system. 
Future improvements such as the Regional Pond are included in the model, but they are removed from the 
simulation where appropriate. SWMM provides a continuous simulation of precipitation, runoff, and the 
subsequent hydraulic routing within the modeled drainage system.  The simulation was used to estimate 
important quantities such as peak flows within the trunk lines, peak stages in the ponds, and outflows from the 
ponds to Grass Hopper Slough.  An overall view of the drainage network can be seen in Figure 2-1, and a 
schematic view of the model is shown in Figure 2-2. 
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Figure 2-2: Schematic view of the SWMM model including existing basins.  

 
Figure 2-3: Schematic view of the SWMM model including planned future improvements. 
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DESIGN RUNOFF TO GRASSHOPPER SLOUGH 
 
Prior to the construction of the Regional Pond and its corresponding pump station in Phase II, runoff from the 
Heritage Oaks development will drain to Grass Hopper Slough via a metered outfall.  Since both ponds are 
hydraulically connected, the final location of the gravity drain will be determined during design and consulting 
with the environmental consultant to avoid sensitive habitat and jurisdictional permitting issues.  At this time, 
the most likely gravity outflow is from the east pond.  This outfall is an 18” pipe with an invert at 75.0 ft 
(NAVD88) and a flap gate on the outfall to prevent inflow from the Grass Hopper Slough.  Additionally, there 
is a 5 cfs nuisance pump to ensure the ponds can drain completely between storms.  The peak flows from the 
development (gravity and pump flows combined) for the 10-year, 25-year, and 100-year storm events are 
shown in Table 1 below.  Time series plots of the outflows are shown in Appendix 3. 

Table 1 
Comparison of Historic to Developed Runoff to Grasshopper Slough  

from the Heritage Oaks Property (176.7 acres). SWMM 5.2 Simulations. 
Storm Event Historic, Pre-development Phase I Development 

10-year – 24 Hour 24.8 CFS 22.2 CFS 
25-year – 24 Hour 32.7 CFS 22.5 CFS 

100-year – 24 Hour 52.3 CFS 23.9 CFS 
100-year – 10 Day 59.6 CFS 25.0 CFS 

 
DESIGN WATER SURFACE LEVELS IN GRASSHOPPER SLOUGH 
 
As previously discussed, the pre-development and post-development water surface elevations in Grasshopper 
Slough were analyzed in the 2006 Drainage Master Plan. That study has shown that the outflows listed in Table 
1 will not increase the flood stages of the Grass Hopper Slough.  For reference, the resulting water surface 
elevations found in the 2006 Drainage Master Plan are listed in Table 2 below. 
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Table 2 
Peak WSEL on Grasshopper Slough in the Heritage Oaks Area 
(HEC-RAS Unsteady Simulations – 100-year, 24-hour storm) 

Location  

Computed Peak WSEL, feet (NGVD 1929) 
Pre-development 
LOMR #11-09-
0886P, effective 

Feb. 22, 2011 

Phase I 
Development of 
Heritage Oaks 

Phase II 
Development of 
Heritage Oaks 

At downstream face of State 
Route 65 (Sta 304+39) 

80.20 78.59 78.59 

At upstream face of Malone 
Avenue (Sta  

79.02 78.22 78.21 

At downstream face of Malone 
Avenue (Sta 299+79) 

78.40 78.02 78.01 

Near upstream end of Peaking 
Pond #2 (Sta  

77.94 77.94 77.94 

West boundary of Heritage Oaks 
(Sta 292+39) 

77.34 77.23 77.19 

 

DESIGN WATER SURFACE LEVELS IN THE PEAKING PONDS 
 
SWMM provides a complete look at the time-dependent nature of inflows, outflows and water surface 
elevations for the ponds in the system. This information aids greatly in the design of the detention basins.  One 
of the main reasons for using SWMM simulations is to ensure that the ponds maintain adequate freeboard. The 
SWMM analysis was carried out for the three design storms. Peak pond elevations are shown in Table 3 below. 
Time series plots can be found in Appendix 1. 
 

Table 3 
Peak Water Levels in the Heritage Oaks Peaking Ponds under Phase I and II Development 

SWMM Simulations, Elevations in Feet (NAVD88) 
 Phase I Development 

Storm Event East Pond West Pond 
10-year 24 Hour 77.6 77.6 
25-year 24 Hour 77.7 77.6 

100-year 24 Hour 77.7 77.8 
100-year 10 Day 77.8 77.9 

 
STORM DRAIN ANALYSIS FOR CAPACITY AND HGL  
 
Both the East and West trunk lines were analyzed for a complete development of Phases I and II. This ensures 
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that the ultimate capacity of the trunk lines will adequately carry the runoff from the complete Heritage Oaks 
Development.  Under all conditions, the HGL in the trunk lines remain below all DI grates in the 2006 Master 
Grading Plan in a 10-year event.  The static peak pond elevation remains below all DI grates for a 25-year 
event. All storm drains convey the 10-year event and all trunk lines convey the 25-year event.  
 

Table 4 
Peak Flows Delivered by the Storm Drain Systems to the Ponds in Heritage Oaks  

under Phase I and II Development. SWMM Simulations, Flows in CFS 
 Post Development 

Storm Event East SD to East 
Pond 

West SD to West 
Pond 

10-year 24 Hour 30.9 165.9 
25-year 24 Hour 25.4 149.0 

100-year 24 Hour 16.0 108.5 
100-year 10 Day 8.56 85.0 
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CONCLUSION AND RECOMMENDATIONS: 
 
Heritage Oaks Estates - East covers approximately 148.70 acres of land south of the current City Limits, west 
of State Route 65, and north of the Bear River Levee.  The development area is divided into 10 villages, with 
Units 5 and 6 located west of Malone Avenue and the rest east of Malone Avenue.  In order to develop, there 
will need to be mitigation measures taken to address downstream impacts on Grasshopper Slough.  As noted 
above, Peaking Ponds 1 and 2 were constructed in 2006 as part of the mass grading.  The two detention ponds 
will be connected with storm drainage pipes and will operate as one detention pond.  The system shall be 
designed with the ability to isolate ponds to allow for O&M or to direct all the water to one pond to allow for 
the potential multi use of the pond bottoms for play fields or dog parks.  This is consistent with the 2006 Master 
Drainage Plan and Five Basin Study.  The main difference is that the detention pond volume on Heritage Oaks 
Estates - East has been greatly increased to allow Heritage Oaks East to proceed prior to the development of 
the regional pump station to Bear River.  The pond volume is large enough to handle the Heritage Oaks Estates 
– East and Heritage Oaks Estates – West, the commercial center, the self-storage area, and some of the Blue 
Oak once the regional pump station is installed but, in the interim, will mitigate the Heritage Oaks Estates - 
East.  The detention pond could have a small 3 to 5 cfs pump to discharge water from the lower elevations in 
the pond.  The project will provide facilities for handling runoff from a 100-year storm and an underground 
trunk line conveyance system for a 25-year storm. 
 
The recommended conditions of approval or mitigation measures for the Heritage Oaks Estates – East Project 
are as follows: 
 
Development North of DeValentine Parkway (Villages 1 through 6 – total of 75 acres consisting of up to 450 
single family residential lots and roadways) 
 

1. The Construction of underground trunk lines, capable of handling a twenty-five (25) year storm.  The 
peak water level in ponds during the 25-year event shall be below the lowest DI grate served.  The 
trunk lines will vary between thirty (30) inch and sixty-six (72) inch storm drain pipe; 
 

2. Construction of East Detention Pond with a storage capacity of 8.7 ac-ft below elevation 80.30 feet 
(NAVD 88) which is the lowest DI elevation in Heritage Oaks - East. 
 

3. Construction of Phase 1 of the West Detention Pond with a minimum storage capacity of 35.0 ac-ft at 
its rim elevation of 80.3 feet (NAVD 88) which is the lowest DI elevation in Heritage Oaks - East.  
The minimum storage is based on a 100-year 10-day storm considering with no outfall into 
Grasshopper Slough.  We based the volume using some rough rational method calculations.  Using a 
runoff coefficient of 0.65 for developed residential lots, an area of 75.0 acres and a 100-year 10-day 
storm event of 10.7 inches of rain.  This results in a need of 0.65 x 75.0 ac x 10.7 in /12 in/ft = 43.5 
acres-ft of storage less the 8.7 ac-ft in east pond for a total of 34.8 acre-feet provided.  The initial phase 
shall be design to gravity flow into Grasshopper Slough without a lift pump station.  Since both ponds 
are hydraulically connected, the final location of the gravity drain will be determined during design 
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and consulting with the environmental consultant to avoid sensitive habitat and jurisdictional 
permitting issues.  At this time, the most likely gravity outflow is from the east pond only; 
 

4. Construction of a thirty (30) inch pipeline from east detention pond to forty-eight (48) inch trunk line 
located in North Park Drive.  The pipeline will allow flow in and out of the detention pond; 
 

5. Construction of a forty-eight (48) inch pipeline to trunk line in North Park Drive; 
 

6. Construction of an 18-inch gravity outlet from the east detention pond to Grasshopper Slough.  The 
outlet will be equipped with a flap gate to prevent backflow from Grasshopper Slough into the pond.  
Since both ponds are hydraulically connected, the final location of the gravity drain will be determined 
during design and consulting with the environmental consultant to avoid sensitive habitat and 
jurisdictional permitting issues.  At this time, the most likely gravity outflow is from the east pond to 
Grasshopper Slough only; 
 

7. Construction of an 18-inch gravity outlet from the west detention pond to Grasshopper Slough.  This 
pipeline shall have sluice gate and flap gate.  Since both ponds are hydraulically connected, the final 
location of the gravity drain will be determined during design and consulting with the environmental 
consultant to avoid sensitive habitat and jurisdictional permitting issues.  There is only a need for one 
gravity outlet pipeline so this would be considered an optional secondary system and will only be 
considered if sensitive habitat and jurisdictional permitting issues can be avoided.  At this time, the 
most likely gravity outflow pipeline is from the east pond to Grasshopper Slough only; 
 

8. Construction of a high-flow weir in west detention pond which will only operate during storm events 
greater than 100-year 10-day storm event.  The weir elevation shall be 0.25 feet higher than the 100-
year event water surface in Grasshopper Slough.  Since the weir will allow water to flow out of the 
pond and into the pond, the slopes shall be designed with rock slope protection or other slope protection 
to handle flow in either direction.  The intent is flow out only but since there is the potential for flow 
into the pond, it needs to be considered in the design; 
 

Development South of DeValentine Parkway (Villages 7 through 10 – total of 41 acres consisting of up to 235 
single family residential lots and roadways – Assume Village 1 through 6 have been constructed) 
 

1. The Construction of underground trunk lines, capable of handling a twenty-five (25) year storm.  The 
peak water level in ponds during the 25-year event shall be below the lowest DI grate served.  The 
trunk lines will vary between thirty (30) inch and sixty-six (72) inch storm drain pipe; 
 

2. Construction of East Detention Pond with a storage capacity of 8.7 ac-ft below elevation 80.30 feet 
(NAVD 88) which is the lowest DI elevation in Heritage Oaks - East. 
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3. Construction of Phase 1 and Phase 2 of the West Detention Pond with a minimum storage capacity of 
38.3 ac-ft at its rim elevation of 80.3 feet (NAVD 88) which is the lowest DI elevation in Heritage 
Oaks - East.  The minimum storage is based on a 100-year 4-day storm event considering with no 
outfall into Grasshopper Slough or the 100-year 20-day storm event with some outfall into 
Grasshopper Slough whichever is greater.  We based the volumes on using the rational method and 
runoff coefficients.  Using a runoff coefficient of 0.65 for developed residential lots, an area of 116.0 
acres, and a 100-year 4-day storm event of 8.29 inches of rain.  This results in a need of 0.65 x 116.0 
ac x 8.3 in /12 in/ft = 52.1 acres-ft of storage less the 8.7 ac-ft in east pond for a total of 43.4 acre-feet 
required.  The 100-year 20-day storm when comparing residential development to the pre-development 
condition of an orchard resulted in a need of (0.65 residential – 0.30 orchard) x 116.0 ac x 13.9 in/12 
in/ft = 47.0 acres-ft of storage less the 8.7 ac-ft in east pond for a total of 38.3 acre-feet required.; 
 

4. Construction of a thirty (30) inch pipeline from east detention pond to forty-eight (48) inch trunk line 
located in North Park Drive.  The pipeline will allow flow in and out of the detention pond; 
 

5. Construction of a forty-eight (48) inch pipeline to trunk line in North Park Drive; 
 

6. Construction of an 18-inch gravity outlet from the east detention pond to Grasshopper Slough.  The 
outlet will be equipped with a flap gate to prevent backflow from Grasshopper Slough into the pond.  
Since both ponds are hydraulically connected, the final location of the gravity drain will be determined 
during design and consulting with the environmental consultant to avoid sensitive habitat and 
jurisdictional permitting issues.  At this time, the most likely gravity outflow is from the east pond to 
Grasshopper Slough only.; 
 

7. Construction of an 18-inch gravity outlet from the west detention pond to Grasshopper Slough.  This 
pipeline shall have sluice gate and flap gate.  Since both ponds are hydraulically connected, the final 
location of the gravity drain will be determined during design and consulting with the environmental 
consultant to avoid sensitive habitat and jurisdictional permitting issues.  There is only a need for one 
gravity outlet pipeline so this would be considered an optional secondary system and will only be 
considered if sensitive habitat and jurisdictional permitting issues can be avoided.  At this time, the 
most likely gravity outflow pipeline is from the east pond to Grasshopper Slough only.; 
 

8. Construction of a high-flow weir in west detention pond which will only operate during storm events 
greater than 100-year 10-day storm event.  The weir elevation shall be 0.25 feet higher than the 100-
year event water surface in Grasshopper Slough.  Since the weir will allow water to flow out of the 
pond and into the pond, the slopes shall be designed with rock slope protection or other slope protection 
to handle flow in either direction.  The intent is flow out only but since there is the potential for flow 
into the pond, it needs to be considered in the design; 
 

9. If storage is required below the invert of Grasshopper Slough to meet the storage requirements, the 
installation of a variable speed pump capable of between 3 and 5 cfs from west pond into the Grass 
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Hopper Slough will need to be installed.  The pump was will be designed to operate only once the 
water surface in Grasshopper Slough lowers enough that the addition of 3 to 5 cfs will not impact the 
downstream system.  This pump could also be used to pump the detention ponds over a 10-day period 
without any gravity flow.; 
 

10. Following the issuance of the 460th single family residential building permit, the improvement plan 
design process for the Regional Pump Station shall commence.  The improvement plans shall be 
approved by City prior to the 600th single family residential building permit.  The CVFPB encroachment 
permit will be part of the construction phase and shall not be required to be completed by the Heritage 
Oaks Estates – East developer. 
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APPENDIX 
 

1. SWMM PLOTS OF POND DEPTHS DURING THE 100-YEAR, 24-HOUR 
STORM EVENT 
 

2. SWMM PLOTS OF THE TRUNKLINE FLOWS DURING THE 25-YEAR, 24-
HOUR STORM EVENT 
 

3. SWMM PLOTS OF THE OUTFLOWS FROM POND#2 TO THE GRASS 
HOPPER SLOUGH DURING SEVERAL STORM EVENTS 
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APPENDIX 1 

SWMM 5 Outputs for pond depths during the 100-year, 24-hour storm. 

Figure 1 – Graph of Depth vs Time for West Peaking Pond for the 100-year, 24-hour storm. 

Figure 2 – Graph of Depth vs Time for the East Peaking Pond for the 100-year, 24-hour storm. 
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APPENDIX 2 

SWMM 5 Outputs for trunk line outflows during the 25-year, 24-hour storm (both 
phases constructed). 

Figure 1 – West Trunk Line Flow vs Time for the 25-year, 24-hour storm. 

Figure 2 – East Trunk Line Flow vs Time for the 25-year, 24-hour storm. 
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APPENDIX 3 

SWMM 5 Outputs for outflows from Pond to Grass Hopper 

Slough 

Figure 1 – Outflows from Pond  to Grass Hopper Slough for the 100-year, 24-hour storm. 

Figure 2 - Figure 1 – Outflows from Pond  to Grass Hopper Slough for the 25-year, 
24-hour storm. 

- LinkOF1 Flow (CFS) 

2s.o~--------------------------------------------------~ 

10.0 · 

0·0~0------l,o------2~0------30~. ------40~-----==so=· ======60;:::=====:;1=0= ----_Jso 
ElapsedTime(hours) 

- LinkOF 1Flow (CFS) 

25.0··~---------------------------------------------------~ 

20.0 

s.o-

o.ol,-------J_------------------------~ ======::;:
00
,= = ==::::::::::;:,:::::_ ____ J 

o 10 ~ ~ ~ ~ ro ~ 
ElapsedTime{hOUr.i) 



 
 
MHM Incorporated Appendices 
Engineers and Surveyors 

Heritage Oaks Drainage 
, 2024 

Figure 3 – Outflows from Pond  to Grass Hopper Slough for the 10-year, 24-hour storm. 
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