
 

 

 
Revised June 8, 2020 
   
Nicholas Burton 
County of Yolo Planning and Public Works Department 
292 West Beamer Street 
Woodland, California 95965 
 
SUBJECT: 2-Dimensional Hydraulic Modeling for the Bretton Woods Project 
(RICK Engineering Company Job Number 18463) 
   
Dear Mr. Nicholas Burton: 
   
1.0 Introduction 
This memorandum presents the results of the hydrologic and 2-Dimensional (2D) hydraulic 
analysis prepared for the proposed Bretton Woods project in the City of Davis, County of Yolo, 
California. The proposed project site is shown on the vicinity map in Figure 1, following. The 
project consists of approximately 75 acres, currently undeveloped, and proposed as an active 
adult community consisting of 561 units. The project site is located within Federal Emergency 
Management Agency (FEMA) Zone A flooding per FEMA Flood Insurance Rate Map (FIRM) 
numbers 06113C0584G and 06113C0592G, both effective June 18, 2010. 
 
The area around the proposed Bretton Woods project site is subject to flooding from the 100-
year storm event in the existing and proposed condition. Flow is generally conveyed from the 
west and north of the site towards Highway 113 to the east. Flows leaving the area are restricted 
by Covell Boulevard to the south and H-113 to the east. Flow is able to leave the area through a 
culvert under H-113 and by weir flowing into the sump where Highway 113 passes under Covell 
Boulevard.  
 
The project proposes to fill the majority of the 75 acre site above the floodplain and construct a 
channel around the site perimeter to provide conveyance for flood flows around the site. 
Additionally, the project proposes to construct an offline detention basin to attenuate peak flow 
and water surface elevation to match the existing condition. Due to the complexity of the 
flooding in the project vicinity and given that there are existing structures within the 100-year 
floodplain, the County of Yolo has required the use of a 2D model to analyze the proposed 
project impacts. In order to comply with the County of Yolo requirements, the analysis included 
with this memorandum has been completed consistent with the Yolo County City/County 
Drainage Manual (YCDM), revision dated February 2010. 
 
The project has been required to result in no increase in peak flow or water surface elevation 
during the most probable 100-year, 24-hour and 100-year, 10-day events on upstream, adjacent, 
and downstream properties.  Additionally, since the existing properties in the Binning Tract 
north of the project site experience flooding during events having a recurrence less than the most 
probable 100-year event, the analysis will need to demonstrate that the project will not increase 
water surface elevations or peak flows during lesser recurrent events resulting in flooding of 
properties within the Binning Tract. In coordination with the County of Yolo it was determined 
that three storm events should be modeled, one storm event near the recurrence of incipient 
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flooding within the Binning Tract, one between the incipient flooding event and the most 
probable 100-year event, and the most probable 100-year event. 
 
Figure 1: Vicinity Map 

 
 
2.0 Hydrologic Analysis 
Hydrology was calculated for the existing and proposed conditions of the 4-, 20-, and 100-year, 
10-day storm events as well as the 100-year, 24-hour storm event. Existing hydrology for the 
area was analyzed utilizing the 100-year, 10-day HEC-1 model provided to RICK by the City of 
Davis on November 21, 2018 as a basis. The model was then updated to utilize County of Yolo 
methodology for the storm events listed previously.  
 
The Bretton Woods project is located along Covell Drain within the watershed identified as 
“CDW3” in the effective HEC-1 analysis. Basin “CDW3” is bounded by H-113 to the east, 
Covell Boulevard to the south and Road 99 to the west. This is consistent with our review of the 
watershed around the Bretton Woods site. Covell Drain upstream of H-113 includes 
approximately 11.4 square miles of watershed area and inflows to the “CDW3” basin at the 
HEC-1 process ID of “APTOAQ.” Covell Drain is part of a larger watershed tributary to the City 
of Davis including the Willow Slough and Dry Slough watersheds. Covell Drain also includes 
diversions from these other watersheds during large storm events so all basins with the potential 
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to contribute flow to the project site from upstream of “APTOAQ” were included in the analysis. 
However, the model was truncated to remove any basins not contributing flow to the project site 
and basins downstream of basin “CDW3.” The workmap provided for the effective HEC-1 
model is included in Appendix 1A. This workmap shows the overall watersheds modeled in 
HEC-1.  
 
The design precipitations used in the HEC-1 models have been revised to use the YCDM 
methodology. The effective model watersheds were georeferenced and the watersheds were 
grouped into areas of similar precipitation and area averaging was used to determine the MAP 
and Cv values. The precipitation values for the HEC-1 models were determined using the Yolo 
County Precipitation Calculator. Workmaps for the determination of the MAP and Cv values for 
the existing and proposed condition are included in Appendix 1A. Calculations for the 
determination of the MAP values, Cv values, and the precipitation calculator are included in 
Appendix 1B.  
 
The storm distributions used in the HEC-1 models have been revised to use the short duration 
design storm for the 24-hour storm event and the long duration design storm for the 10-day storm 
event consistent with the requirements of the YCDM. 
 
The proposed condition hydrology was analyzed just for the proposed condition site. Discussion 
of how the proposed condition hydrology is incorporated into the proposed 2D HEC-RAS model 
is discussed in more detail in Sections 3 and 4. The onsite watersheds were delineated and lag 
times for each basin were calculated per the YCDM travel time component lag time method. 
HEC-1 models were developed to calculate the hydrographs for each discharge point from the 
proposed site. A workmap showing the hydrologic basins and flow paths for the proposed project 
are included in Appendix 1A and calculations for the basin lag times are included in Appendix 
1B.  
 
3.0 Hydrologic Results 
The hydraulic model discussed in Section 4 of this report utilizes the “APTOAQ” inflow 
hydrograph and rain on mesh gridded precipitation for basin “CDW3” for the existing and 
proposed conditions. The proposed condition model also uses the inflow hydrographs for each of 
the proposed outfall locations “A” through “F.” Appendices 2A and 2B include plots of the 
hydrographs used in the hydraulic models for the existing and proposed conditions respectively. 
Excel spreadsheets for the existing and proposed condition hydrographs and the conversion from 
the basin “CDW3” hydrograph to precipitation depth are included with the electronic files in 
Appendix 6. 
 
The HEC-1 hydrologic models that were utilized for the hydraulic modeling are included with 
the electronic files in Appendix 6 including the HEC-1 model utilized as the basis of the study, 
the existing, and the proposed models.  
 
4.0 Hydraulic Analysis 
In this study the U.S. Army Corps of Engineers HEC-RAS Water Surface Profiles program 
version 5.0.7, was utilized to model the existing and proposed conditions of the project in a 2D 
unsteady state analysis.  
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Workmaps showing the features discussed below are included in Appendix 3A for the existing 
condition and Appendix 3B for the proposed condition. The HEC-RAS hydraulic models are 
included with the electronic files in Appendix 6. 
 
4.1 Topography 
The topographic information used to develop the terrain for the HEC-RAS model came from two 
sources. The site topography, from Highway-113 east of the site to Road 99 west of the site and 
from Covell Boulevard south of the site to north of the Binning Tract, was provided by 
Cunningham Engineering and consists of 1ft contours on the NAVD-88 vertical datum collected 
2018. Supplemental topography for outside of the site topographic limits consists of LIDAR bare 
earth data provided by Yolo County on the NAVD-88 vertical datum. All model and result data 
is on the NAD-83 horizontal datum and the NAVD-88 vertical datum. NAVD-88 elevations are 
2.55’ above NGVD-29 elevations. 
 
Additionally, the existing surface was edited to: add the footprints of structures; at the culvert 
under Highway 113, the road surface east of the culvert entrance was raised to keep flow from 
short-circuiting the berm at the culverts headwall; and channels were cut in place of modeling 
culverts in private property or in areas around the periphery of the 2D grid.  
 
The proposed site grading for the perimeter channel and the offline detention basin was utilized 
for the proposed condition models. The Bretton Woods Phased Tentative Subdivision Map is 
included for reference in Appendix 5A. As discussed in Section 4.5.1, following, the onsite 
grading was modified for the 2D model. 
 
4.2 Manning’s n Values 
Manning’s n-values were assigned to the model based on aerial imagery and a visit to the site on 
August 24, 2016.  Workmaps are included in Appendix 3C that show the aerial imagery as well 
as the existing and proposed Manning’s n-values used within the model.  
 
4.3 Breaklines 
Breaklines were added to the 2D mesh at the locations where high ground separated areas of low 
ground.  Examples of this include elevated roadways, berms, and ditches.  Breaklines force the 
2D mesh to capture areas of high ground so that the program does not allow flow to erroneously 
travel from one side of the high ground to the other. 
 
4.4 Internal Connections 
Internal connections were utilized throughout the model to capture the majority of the existing 
and proposed hydraulic structures within the 2D area.  The existing culverts in the models were 
added based on as-built information and field measurements. As-built plans are included in 
Appendix 5b. The proposed overflow weir into the offline detention basin and the internal offline 
detention weirs were also analyzed as internal connections. The workmaps in Appendix 3B show 
the locations and elevations of the weir geometry utilized in the model. 
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4.5 Boundary Conditions and Pumps 
4.5.1 Inflow: 
As discussed in Sections 2 and 3 of the report, flow enters the 2D mesh from two sources in the 
existing condition. The “APTOAQ” flow hydrograph enters the 2D grid to the west of Road 99. 
This boundary condition uses normal depth to distribute the flow along the boundary. 
Additionally, the precipitation depths calculated for “CDW3” are applied as rain on mesh over 
the 2D grid and storage areas. The HEC-1 model calculated the precipitation losses in the 
generation of the hydrograph for basin “CDW3.” This hydrograph, including precipitation losses, 
was converted back to precipitation in inches using the time step and basin area which HEC-
RAS applies to the mesh. 
 
In the proposed condition the site grading has been modeled as a large depressed area with a 
berm around it. This will cause the rain on mesh that lands on the proposed site to be captured 
and held so it is not double counted. Each of the proposed condition outfall locations, “A” 
through “F,” are modeled as an individual boundary condition at the cell where the flow is 
discharged from the site. This is anticipated to be conservative as no storage or conveyance is 
being accounted for within the streets of the proposed site which are anticipated to be below the 
water surface elevation in large storm events.  
 
4.5.2 Outflow: 
Outflow from the 2D mesh generally occurs along the southeast side of the model. The City of 
Davis was not able to provide a stage-discharge relationship used for the design of the Covell 
Drain channel west of Highway-113. Because of this, the boundary condition at the downstream 
limit of Covell Drain has been modeled as normal depth. This boundary condition is 
approximately 1,300 feet downstream of the culvert under Highway-113 and approximately 
3,000 feet downstream of the proposed improvements. This reach of Covell Drain also includes 
the culvert under Sycamore Lane as an additional control to ensure that the normal depth starting 
water surface elevation has negligible impacts on the water surface elevations in the vicinity of 
the proposed improvements. 
 
Additional normal depth downstream boundary conditions are utilized along the east side of 
Sycamore Lane, the intersection of Covell Boulevard and Sycamore Lane, and south at 
Highway-113. 
 
4.5.3 Pumps: 
There is a pump within the existing detention basin north of Covell Boulevard and west of 
Highway-113 and it is anticipated that a pump will be provided in the proposed condition to 
drain the proposed offline detention basin and the existing pump will be modified or replaced to 
drain the perimeter channel. Design calculations for the pumps will need to be provided by a 
pump consultant in a separate report. 
 
A current limitation of HEC-RAS 2D modeling is that pumps cannot be modeled from a 2D cell 
to a 2D cell. Using internal connections to connect to small storage areas with the pump station 
between was tested. However, the model uses the nearest edge of the 2D mesh as its headwater 
reference. Since the existing pump inlet is nearly 300ft from the edge of the mesh, the model will 
not analyze the pump correctly. Breaking the 2D mesh into multiple smaller 2D areas was also 
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tested. To maintain stability in the model, we typically break the 2D mesh into smaller areas in 
areas where flow can be represented well by 1D analysis. As mentioned previously, the pump 
inlet and outlet are well within the 2D mesh, they are located near other hydraulic structures, and 
they are not in areas that can be represented well with 1D analysis. As a result, the test models 
went unstable and were not able to execute fully.  
 
The existing and proposed pumps have been analyzed by using a boundary condition with a 
negative flow at the pumps inflow location and a boundary condition with a positive flow at the 
pumps outflow location. This method does not allow for the analysis of a pump curve or on/off 
control information. However, RICK has coordinated with the County and determined that this 
methodology is adequate as the primary concern for the model is at peak flows. The County has 
required that the maximum pump flow rate is 15cfs during storm peaks and this flow rate has 
been utilized in the models. The pumps will require detailed controls that will be determined for 
the final design of the pumps.  
 
Calculations for the existing pump flow rate is included in Appendix 3C. The existing pump flow 
rate was determined from as-built information provided by the City of Davis. The as-built 
information is included in Appendix 5B.  
 
5.0 February 2019 Storm Event Analysis 
 
The City of Davis provided precipitation data and photos taken of the extent of flooding that 
occurred during a storm event in late February 2019. There is no flow data available for Covell 
Drain, so the precipitation data and photos in the project vicinity have been utilized to 
corroborate the results of the 2D modeling discussed in this study.  
 
The City provided precipitation data for both the UCD Russell Ranch and the UCD Campbell 
Tract gauges. The gauge locations were plotted against the overall watershed map prepared for 
the HEC-1 model that is the basis of this analysis. The UCD Campbell Tract gauge is closer 
geographically to the project site. However, the UCD Russell Ranch gauge is upstream within 
the watershed tributary to the project site and is anticipated to be more representative of the flow 
experienced at the site as a result. The gauge locations are shown on maps included in Appendix 
7. 
 
The photos provided by the City were taken on the evening of February 27, 2019. The UCD 
Russell Ranch precipitation data for the month leading up to the 27th was examined. Please refer 
to the “Russell Ranch Precipitation from 1/20/2019 to 2/28/2019” exhibit in Appendix 7. The 
gauge data does show rainfall beginning approximately noon on February 25th and continuing 
through roughly noon on February 27th. Prior to this, the last measured rainfall was on February 
17th, roughly eight days earlier with the last significant rainfall occurring on February 15th.  
 
The rainfall from noon on February 25th through the 27th was input into the HEC-1 models and 
HEC-RAS 2D models discussed previously. Exhibits have been prepared showing the results of 
the HEC-RAS 2D models for the existing and proposed conditions with annotation for the rough 
location and direction of the photos to ease comparisons in the results. The results exhibits and 
photos are provided in Appendix 7. Electronic copies of the modeling and the raw rain gauge 
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data are included with the electronic files in Appendix 6.  Comparing the extent of flooding 
visually, the 2D model developed appears to be reasonably consistent with the photographed 
flooding. 
 
6.0 Hydraulic Results 
 
As mentioned in Section 1, the project has been required to result in no increase in peak flow or 
water surface elevation during the most probable 100-year, 24-hour and 100-year, 10-day events 
on upstream, adjacent, and downstream properties.  Additionally, since the existing properties in 
the Binning Tract north of the project site experience flooding during events having a recurrence 
less than the most probable 100-year event, the analysis will need to demonstrate that the project 
will not increase water surface elevations or peak flows during lesser recurrent events resulting 
in flooding of properties within the Binning Tract. In coordination with the County of Yolo it 
was determined that three storm events should be modeled, one storm event near the recurrence 
of incipient flooding within the Binning Tract, one between the incipient flooding event and the 
most probable 100-year event, and the most probable 100-year event. Table 1, following, 
summarizes the results of the models for the peak outflow from the model along Covell Drain. 
Output from the HEC-RAS models for Covell Drain is included in Appendix 4B. 
 
Table 1: Peak Outflows along Covell Drain 

Storm Event 
Covell Drain Peak 

Outflow (cfs) 

Existing Proposed 

4-Year, 10-Day 435.82 420.81 

20-Year, 10-Day 738.28 723.35 
100-Year, 10-Day 959.90 955.90 
100-Year, 24-Hour 389.67 380.45 

February 2019 184.94 143.07 
 
To determine the recurrence of incipient flooding within the Binning Tract, the approximate 
finished floor elevations for the structures along the southern limit of the Binning Tract were 
surveyed using reflector-less methods from the public rights of way. An exhibit showing the 
results of the survey is included in Appendix 4A. The existing condition models were then 
executed for a series of integer year storm events to determine the first storm event that results in 
a calculated water surface elevation equal to or greater than the lowest finished floor elevation 
surveyed. In the analysis of the proposed condition, the 4-year storm has been utilized as the 
storm event near the recurrence of incipient flooding and, as directed by the County, the 20-year 
storm has been utilized as the between the incipient flooding event and the most probable 100-
year event. 
 
As shown in the table, the proposed project results in a reduction of peak flow along Covell 
Drain for the 4-, 20-, and 100-year; 10-day storm and the 100-year; 24-hour storm events as a 
result of the proposed project and offline detention basin.  
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Results exhibits comparing the proposed and existing water surface elevations for the 4-, 20-, 
and 100-year; 10-day storm and the 100-year; 24-hour storm events are included in Appendix 
4A.  
 
The project results in reductions in water surface elevations within the Binning Tract for all 
modeled storm events, particularly in the smaller, more frequent storm events. The 4-year, 10-
day and the 100-year, 24-hour storm events both show a reduction in water surface elevation 
within the Binning Tract in excess of 0.1’ 
 
In general the models demonstrate that post- project water surface elevations are reduced or 
match within 0.02 foot with the majority of the increases within 0.01 foot or less. Yolo County 
has chosen to consider this impact to be de minimis for the project. The only areas with an 
increase of greater than 0.02 foot outside of the project limits do not impact structures and are 
generally limited to agricultural areas. 
 
Appendix 4A also includes exhibits plotting water surface elevations within the studied limits for 
the existing 4-, 20-, and 100-year; 10-day storm and the 100-year; 24-hour storm events and 
includes contours of water surface elevation at 0.1 foot increments.  
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7.0 Appendices 

Appendix 1: Hydrology 
  1A: Hydrologic Workmaps 
  1B: Hydrologic Model Backup 
Appendix 2: Hydrologic Results 
  2A: Existing Hydrographs 
  2B: Proposed Hydrographs 
Appendix 3: Hydraulics 
   3A: Existing Condition HEC-RAS Workmaps 
  3B: Proposed Condition HEC-RAS Workmaps 
  3C: HEC-RAS Model Backup 
Appendix 4: Hydraulic Results 
  4A: Result Exhibits 
  4B: Covell Drain Peak Outflow Hydrographs 
Appendix 5: Reference Plans 
  5A: Tentative Map 
  5B: As-Built Plans 
Appendix 6: Electronic Files 
Appendix 7: February 2019 Storm Analysis 
 
If you have any questions regarding this memorandum or need any additional information about 
this project, then please contact David Montgomery or myself at (916) 638-8200 or via email at 
dmontgomery@rickengineering.com and slillibridge@rickengineering.com. 
 
Sincerely,  
 
RICK ENGINEERING COMPANY 
 
 
 
M. Scott Lillibridge 
R.C.E. #52504, Exp. 12/20 
Region Manager  
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Yolo County Precipitation Calculator

Job Name: Bretton Woods
Y Intercept -0.0974 Job Number: 18463
Slope= 0.1212 n= 0.4227 Date: 5/12/2020

CV= 0.3721 PRISM= 23.67
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 8.69
0.745 5-YR
1.341 10-YR
1.883 20-YR 12.48
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.54 0.86 1.55 2.08 2.47 3.31 4.40 5.95 15.76

CV= 0.3742 PRISM= 27.42
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 10.12
0.745 5-YR
1.341 10-YR
1.883 20-YR 14.55
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.63 1.01 1.81 2.43 2.89 3.87 5.13 6.95 18.40

CV= 0.3737 PRISM= 22.39
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 8.21
0.745 5-YR
1.341 10-YR
1.883 20-YR 11.80
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.51 0.82 1.47 1.97 2.34 3.14 4.16 5.63 14.91

CV= 0.3745 PRISM= 23.44
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 8.61
0.745 5-YR
1.341 10-YR
1.883 20-YR 12.38
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.54 0.86 1.54 2.07 2.46 3.29 4.37 5.92 15.66

Basin USS1

Basin CHS2

Basin SUB11

Basin SUB10



CV= 0.3736 PRISM= 22.19
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 8.13
0.745 5-YR
1.341 10-YR
1.883 20-YR 11.69
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.51 0.81 1.46 1.95 2.32 3.11 4.12 5.58 14.77

CV= 0.3722 PRISM= 19.82
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 7.23
0.745 5-YR
1.341 10-YR
1.883 20-YR 10.38
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.45 0.72 1.29 1.73 2.06 2.76 3.66 4.95 13.11

CV= 0.3713 PRISM= 19.56
Ti= 0.003472 0.010417 0.041667 0.083333 0.125 0.25 0.4875 1 10

Kj PERIOD 5M 15M 1H 2H 3H 6H 12H 24H 10D

-0.180 2-YR
0.496 4-YR 7.13
0.745 5-YR
1.341 10-YR
1.883 20-YR 10.22
2.066 25-YR
2.420 50-YR
3.087 100-YR 0.45 0.71 1.27 1.71 2.03 2.72 3.60 4.88 12.91

Basin Proposed

Basin DS3B

Basin CDW2



Area Averaged PRISM Calculator

Job Name: Bretton Woods
Job Number: 18463

Date: 5/11/2020

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Area Average 
PRISM (in)

Major 
Basin

PRISM 
Part (in) Area (sqft)

Average 
PRISM 
(in)

244861475.08 19.82 429285969.71 27.42 283331193.18 22.19 294095125.68 23.44 365037526.78 22.39 273067713.03 23.67 2904365.68 19.56
CDW2 19.69 954567.14 0.08 CHS2 26.64 3316.56 0.00 DS3B 22.92 185794.93 0.02 SUB10 24.17 281817.98 0.02 SUB11 22.87 699518.34 0.04 USS1 22.31 882901.06 0.07 Proposed 19.59 1336640.99 9.02
CDW2 19.65 3804319.16 0.31 CHS2 25.56 84044.44 0.01 DS3B 22.83 380647.09 0.03 SUB10 24.06 3604204.25 0.29 SUB11 22.76 5907612.54 0.37 USS1 22.23 9189.11 0.00 Proposed 19.54 1567724.69 10.55
CDW2 19.63 1331565.63 0.11 CHS2 23.93 38457.52 0.00 DS3B 22.97 782951.65 0.06 SUB10 23.74 4289926.94 0.35 SUB11 22.66 6415802.44 0.40 USS1 22.61 1809827.89 0.15
CDW2 19.73 3016263.18 0.24 CHS2 31.74 79670.43 0.01 DS3B 22.88 6721327.64 0.54 SUB10 23.53 4101657.86 0.33 SUB11 22.56 6244955.51 0.39 USS1 22.50 6453644.92 0.53
CDW2 19.67 3951487.35 0.32 CHS2 30.89 1359891.25 0.10 DS3B 22.78 5042174.29 0.41 SUB10 23.34 911618.09 0.07 SUB11 22.45 6004270.79 0.37 USS1 22.39 848992.21 0.07
CDW2 19.63 6687861.08 0.54 CHS2 30.13 187517.72 0.01 DS3B 22.69 4234740.95 0.34 SUB10 24.29 2514055.18 0.21 SUB11 22.33 2726856.55 0.17 USS1 23.26 581608.09 0.05
CDW2 19.59 7230140.44 0.58 CHS2 30.14 1314637.23 0.09 DS3B 22.58 4107506.39 0.33 SUB10 24.13 7229296.99 0.59 SUB11 22.19 249938.89 0.02 USS1 23.18 3098371.78 0.26
CDW2 19.56 2091413.94 0.17 CHS2 29.98 923843.29 0.06 DS3B 22.45 3996498.61 0.32 SUB10 23.83 7229296.99 0.59 SUB11 22.05 1639.91 0.00 USS1 23.11 3696096.66 0.31
CDW2 20.56 692938.63 0.06 CHS2 29.27 4328213.15 0.30 DS3B 22.29 4130642.52 0.32 SUB10 23.61 7229296.99 0.58 SUB11 22.96 1695115.98 0.11 USS1 23.02 2790831.83 0.24
CDW2 20.32 3466536.28 0.29 CHS2 28.05 6831870.89 0.45 DS3B 22.10 3907742.06 0.30 SUB10 23.41 6244562.41 0.50 SUB11 22.85 7227610.55 0.45 USS1 23.09 2252795.79 0.19
CDW2 20.11 3456339.20 0.28 CHS2 26.33 6870351.98 0.42 DS3B 21.89 3922747.02 0.30 SUB10 23.24 2930092.63 0.23 SUB11 22.75 7227610.55 0.45 USS1 22.84 6958255.62 0.58
CDW2 19.94 3445621.52 0.28 CHS2 24.44 5609484.66 0.32 DS3B 21.64 3937547.12 0.30 SUB10 23.10 1729019.05 0.14 SUB11 22.64 7227610.55 0.45 USS1 22.69 7222554.87 0.60
CDW2 19.82 3665767.49 0.30 CHS2 24.22 1376772.01 0.08 DS3B 21.37 4010652.21 0.30 SUB10 22.98 1617364.52 0.13 SUB11 22.54 7227610.55 0.45 USS1 22.56 2412485.32 0.20
CDW2 19.74 5872415.59 0.47 CHS2 32.70 5637568.11 0.43 DS3B 21.09 6950756.61 0.52 SUB10 22.88 1273141.52 0.10 SUB11 22.42 7227610.55 0.44 USS1 25.68 67098.08 0.01
CDW2 19.68 7230843.15 0.58 CHS2 32.15 7192204.31 0.54 DS3B 20.82 4399335.24 0.32 SUB10 24.36 213368.39 0.02 SUB11 22.28 7217816.61 0.44 USS1 24.37 1587863.07 0.14
CDW2 19.62 7230984.03 0.58 CHS2 31.47 7103109.40 0.52 DS3B 20.56 1732710.64 0.13 SUB10 24.17 5765030.08 0.47 SUB11 22.14 6726680.50 0.41 USS1 23.77 4193390.00 0.37
CDW2 19.57 7230984.03 0.58 CHS2 31.01 7225924.72 0.52 DS3B 23.01 712006.87 0.06 SUB10 23.91 7230140.44 0.59 SUB11 21.98 6277130.71 0.38 USS1 23.64 6407875.96 0.55
CDW2 19.54 7230984.03 0.58 CHS2 30.55 7225924.72 0.51 DS3B 22.92 7231827.78 0.59 SUB10 23.67 7230140.44 0.58 SUB11 21.81 6288935.86 0.38 USS1 23.53 7223397.11 0.62
CDW2 19.51 1939974.34 0.15 CHS2 29.66 7225924.72 0.50 DS3B 22.83 7231827.78 0.58 SUB10 23.47 7230140.44 0.58 SUB11 21.64 5611194.12 0.33 USS1 23.41 7223397.11 0.62
CDW2 20.53 4415119.05 0.37 CHS2 28.92 7225924.72 0.49 DS3B 22.74 7231827.78 0.58 SUB10 23.29 7230140.44 0.57 SUB11 23.18 3996956.93 0.25 USS1 23.30 7223397.11 0.62
CDW2 20.27 7231827.78 0.60 CHS2 27.01 7225924.72 0.45 DS3B 22.64 7231827.78 0.58 SUB10 23.15 7230140.44 0.57 SUB11 23.04 6590834.73 0.42 USS1 23.34 7223397.11 0.62
CDW2 20.06 7231827.78 0.59 CHS2 25.18 7225924.72 0.42 DS3B 22.51 7231827.78 0.57 SUB10 23.03 7230140.44 0.57 SUB11 22.92 7228453.69 0.45 USS1 23.05 7223397.11 0.61
CDW2 19.89 7231827.78 0.59 CHS2 24.45 7216859.30 0.41 DS3B 22.35 7231827.78 0.57 SUB10 22.92 6421598.32 0.50 SUB11 22.82 7228453.69 0.45 USS1 22.87 7053633.41 0.59
CDW2 19.78 7231827.78 0.58 CHS2 24.14 4792582.73 0.27 DS3B 22.17 7231827.78 0.57 SUB10 24.22 119008.56 0.01 SUB11 22.72 7228453.69 0.45 USS1 22.73 2287147.10 0.19
CDW2 19.71 7231827.78 0.58 CHS2 24.09 2079967.86 0.12 DS3B 21.94 7231827.78 0.56 SUB10 23.97 5474477.82 0.45 SUB11 22.61 7228453.70 0.45 USS1 28.09 1686086.49 0.17
CDW2 19.64 7231827.78 0.58 CHS2 23.93 980706.67 0.05 DS3B 21.67 7231827.78 0.55 SUB10 23.71 7230984.03 0.58 SUB11 22.50 7228453.69 0.45 USS1 26.64 5610626.22 0.55
CDW2 19.57 7231827.78 0.58 CHS2 23.80 2877375.69 0.16 DS3B 21.39 7231827.78 0.55 SUB10 23.50 7230984.03 0.58 SUB11 22.37 7228453.69 0.44 USS1 25.56 7140195.06 0.67
CDW2 19.53 7231827.78 0.58 CHS2 23.69 2283766.58 0.13 DS3B 20.53 2816708.73 0.20 SUB10 23.33 7230984.03 0.57 SUB11 22.23 7228453.69 0.44 USS1 23.93 7185781.98 0.63
CDW2 19.50 7231827.78 0.58 CHS2 23.20 9728.25 0.00 DS3B 23.05 638922.56 0.05 SUB10 23.18 7230984.03 0.57 SUB11 22.06 7228453.69 0.44 USS1 23.98 7224239.49 0.63
CDW2 19.47 1826545.77 0.15 CHS2 33.37 5132767.92 0.40 DS3B 22.97 7232671.68 0.59 SUB10 23.07 7230984.03 0.57 SUB11 21.89 7228453.69 0.43 USS1 23.79 7224239.49 0.63
CDW2 20.81 2193949.98 0.19 CHS2 33.14 7226767.56 0.56 DS3B 22.88 7232671.68 0.58 SUB10 22.97 6448032.39 0.50 SUB11 21.70 6640169.08 0.39 USS1 23.69 7224239.49 0.63
CDW2 20.51 7223014.02 0.61 CHS2 32.27 7226767.56 0.54 DS3B 22.78 7232671.68 0.58 SUB10 24.03 4303440.09 0.35 SUB11 21.50 7519.63 0.00 USS1 23.54 7224239.49 0.62
CDW2 20.03 7232671.68 0.59 CHS2 31.69 7226767.56 0.53 DS3B 22.69 7232671.68 0.58 SUB10 23.74 7231827.78 0.58 SUB11 23.41 332309.95 0.02 USS1 23.46 7224239.49 0.62
CDW2 19.87 7232671.68 0.59 CHS2 31.15 7226767.56 0.52 DS3B 22.56 7232671.68 0.58 SUB10 23.53 7231827.78 0.58 SUB11 23.24 4286598.64 0.27 USS1 23.27 7224239.49 0.62
CDW2 19.76 7232671.68 0.58 CHS2 30.19 7226767.56 0.51 DS3B 22.40 7232671.68 0.57 SUB10 23.35 7231827.78 0.57 SUB11 23.10 5500277.94 0.35 USS1 23.06 7224239.49 0.61
CDW2 19.68 7232671.68 0.58 CHS2 29.53 7226767.56 0.50 DS3B 22.21 7232671.68 0.57 SUB10 23.22 7231827.78 0.57 SUB11 22.98 5611932.47 0.35 USS1 22.89 6385885.17 0.54
CDW2 19.60 4608896.17 0.37 CHS2 27.74 7226767.56 0.47 DS3B 21.98 7232671.68 0.56 SUB10 23.11 7231827.78 0.57 SUB11 22.88 5956155.47 0.37 USS1 22.76 98057.57 0.01
CDW2 19.55 2284619.94 0.18 CHS2 25.94 7226767.56 0.44 DS3B 21.71 7232671.68 0.55 SUB10 23.01 6519820.91 0.51 SUB11 22.78 7229296.99 0.45 USS1 29.98 595306.39 0.07
CDW2 19.50 2357563.92 0.19 CHS2 24.84 7226767.56 0.42 DS3B 21.41 7232671.68 0.55 SUB10 24.12 1425831.65 0.12 SUB11 22.68 7229296.99 0.45 USS1 29.27 2697109.62 0.29
CDW2 19.47 2459663.97 0.20 CHS2 24.36 7226767.56 0.41 DS3B 21.11 14464499.46 1.08 SUB10 23.78 7007584.86 0.57 SUB11 22.58 7229296.99 0.45 USS1 28.05 393211.14 0.04
CDW2 19.44 570653.22 0.05 CHS2 24.20 7226767.56 0.41 DS3B 20.81 12270549.48 0.90 SUB10 23.57 7232671.68 0.58 SUB11 22.45 7229296.99 0.44 USS1 26.33 354730.05 0.03
CDW2 20.25 12631267.66 1.04 CHS2 24.06 7226767.56 0.41 DS3B 20.51 9657.66 0.00 SUB10 23.39 7232671.68 0.58 SUB11 22.31 7229296.99 0.44 USS1 24.44 1615597.37 0.14
CDW2 20.02 7184856.22 0.59 CHS2 23.91 7226767.56 0.40 DS3B 23.10 668390.57 0.05 SUB10 23.26 7232671.68 0.57 SUB11 22.14 7229296.99 0.44 USS1 24.22 5848310.02 0.52
CDW2 19.86 7233515.74 0.59 CHS2 23.83 7224514.45 0.40 DS3B 23.02 7214747.21 0.59 SUB10 23.15 7232671.68 0.57 SUB11 21.96 7229296.99 0.43 USS1 24.01 7225082.03 0.64
CDW2 19.75 7233515.74 0.58 CHS2 23.53 5487291.60 0.30 DS3B 22.93 5285607.26 0.43 SUB10 23.05 6593749.12 0.52 SUB11 21.76 7229296.99 0.43 USS1 23.90 7225082.03 0.63
CDW2 19.67 6084890.71 0.49 CHS2 23.32 6405775.28 0.35 DS3B 22.83 5416587.48 0.44 SUB10 23.85 2734159.16 0.22 SUB11 21.55 3940382.44 0.23 USS1 23.76 7225082.03 0.63
CDW2 19.76 1452881.65 0.12 CHS2 23.15 1126953.08 0.06 DS3B 22.73 6800053.29 0.55 SUB10 23.63 7146433.97 0.57 SUB11 21.33 157606.58 0.01 USS1 23.65 7225082.03 0.63
CDW2 19.68 212872.32 0.02 CHS2 33.69 5677217.28 0.45 DS3B 22.61 7233515.74 0.58 SUB10 23.45 7233515.74 0.58 SUB11 22.92 622747.18 0.04 USS1 23.49 7225082.03 0.62
CDW2 19.59 339506.02 0.03 CHS2 32.98 7163263.68 0.55 DS3B 22.46 7033388.34 0.56 SUB10 23.31 7233515.74 0.57 SUB11 22.83 6849493.34 0.43 USS1 23.24 7225082.03 0.61

CHS2 32.40 7227610.55 0.55 DS3B 22.27 4691843.53 0.37 SUB10 23.19 7233515.74 0.57 SUB11 22.74 7230140.44 0.45 USS1 23.05 4898214.44 0.41
CHS2 31.80 7227610.55 0.54 DS3B 22.04 1713028.46 0.13 SUB10 23.10 6565125.17 0.52 SUB11 22.64 7230140.44 0.45 USS1 24.45 9065.43 0.00
CHS2 31.28 7227610.55 0.53 DS3B 23.15 378954.43 0.03 SUB10 23.71 338652.88 0.03 SUB11 22.52 7230140.44 0.45 USS1 24.14 2433341.99 0.22
CHS2 30.24 7227610.55 0.51 DS3B 23.06 2893962.48 0.24 SUB10 23.52 538233.45 0.04 SUB11 22.38 7230140.44 0.44 USS1 24.09 5145956.86 0.45
CHS2 28.58 7227610.55 0.48 SUB10 23.37 648190.54 0.05 SUB11 22.22 7230140.44 0.44 USS1 23.93 6245218.05 0.55
CHS2 26.61 7227610.55 0.45 SUB10 23.25 3195964.84 0.25 SUB11 22.04 7230140.44 0.44 USS1 23.80 4348549.03 0.38
CHS2 25.29 7227610.55 0.43 SUB10 23.15 5124936.45 0.40 SUB11 21.83 7230140.44 0.43 USS1 23.69 4942158.15 0.43
CHS2 24.64 7227610.55 0.41 SUB11 21.60 7230140.44 0.43 USS1 23.40 7225924.72 0.62
CHS2 24.38 7227610.55 0.41 SUB11 21.35 6423050.07 0.38 USS1 23.20 5084069.52 0.43
CHS2 24.24 7227610.55 0.41 SUB11 22.88 509656.39 0.03 USS1 23.83 2253.11 0.00
CHS2 24.03 7227610.55 0.40 SUB11 22.78 2188809.74 0.14 USS1 23.53 1739475.96 0.15
CHS2 23.93 7227610.55 0.40 SUB11 22.69 2996243.08 0.19 USS1 23.32 730871.75 0.06
CHS2 23.64 7227610.55 0.40 SUB11 22.58 3123477.64 0.19
CHS2 23.43 7227610.55 0.39 SUB11 22.45 3234485.42 0.20
CHS2 23.25 4625511.26 0.25 SUB11 22.29 3100341.52 0.19
CHS2 23.10 133563.59 0.01 SUB11 22.10 3323241.97 0.20
CHS2 33.16 1643798.30 0.13 SUB11 21.89 3308237.02 0.20
CHS2 32.66 3739608.13 0.28 SUB11 21.64 3293436.91 0.20
CHS2 32.16 4853996.43 0.36 SUB11 21.37 3220331.82 0.19
CHS2 31.75 6454105.28 0.48 SUB11 21.09 886126.63 0.05
CHS2 30.65 5449860.29 0.39
CHS2 29.17 3020022.79 0.21
CHS2 27.17 2103475.83 0.13
CHS2 25.69 3290550.08 0.20
CHS2 24.96 2821626.31 0.16
CHS2 24.59 3805686.81 0.22
CHS2 24.41 7228453.69 0.41
CHS2 24.17 6946635.71 0.39
CHS2 24.06 3624249.44 0.20
CHS2 23.74 2938526.75 0.16
CHS2 23.53 3126795.83 0.17
CHS2 23.34 6316835.61 0.34
CHS2 23.18 2204534.44 0.12
CHS2 31.77 7141.67 0.00
CHS2 24.73 2902.97 0.00
CHS2 24.50 3856419.35 0.22
CHS2 24.29 4532451.55 0.26
CHS2 23.41 652424.62 0.04
CHS2 23.24 12605.72 0.00
CHS2 24.55 973.65 0.00
CHS2 24.36 3415.95 0.00

TotalTotalTotal Total Total Total Total



Proposed Site Lag Time Calculations

Job Name: Bretton Woods
Job Number: 18243

Date: 2/5/2020

Design Standards:

Yolo County City/County Drainage Manual (YCCCDM) (Rev Feb 2010

USDA NRCS TR-55 (June 1986)

Flow Type:

OF: Overland Flow (YCCCDM Tables 13 and 15)
GF: Gutter Flow; Sx=0.02ft/ft; S=0.005ft/ft; T=25ft; n=0.02 (YCCCDM Page 33)

PF: Pipe Flow; Pipe Flowing Full; R=D/4 ft; S=0.005ft/ft; n=0.015 (YCCCDM Page 33)

Basin Flow Type
Length     

(ft)
Pipe 

Diameter (in)
Velocity     

(ft/s)
Lag        

(min)
Total Lag   

(min)
Total Lag   

(hr)
Basin Area 

(sqft)
Basin Area 

(sqmi)
OF 100 9

GF 252 2.49 1.69

PF 486 18 3.64 2.22

PF 661 24 4.41 2.50

OF 100 9

GF 168 2.49 1.13

PF 302 15 3.22 1.56

PF 227 18 3.64 1.04

PF 910 30 5.13 2.96

OF 100 9

GF 196 2.49 1.31

PF 1140 18 3.64 5.22

OF 100 9

GF 342 2.49 2.29

PF 51 15 3.22 0.26

PF 482 18 3.64 2.21

PF 301 24 4.41 1.14

PF 621 30 5.13 2.02

OF 100 9

GF 356 2.49 2.38

PF 342 15 3.22 1.77

PF 269 18 3.64 1.23

PF 595 24 4.41 2.25

OF 100 9

GF 320 2.49 2.14

PF 549 15 3.22 2.84

PF 698 24 4.41 2.64

F 16.62

387355 0.01389

756515 0.02714

282903 0.01015

698853 0.02507

375634 0.01347

403083 0.01446

C 15.53

D 16.92

E 16.63

A

B

15.41

15.68

0.257

0.261

0.259

0.282

0.277

0.277



Area Averaged Cv Calculator

Job Name: Bretton Woods
Job Number: 18463

Date: 5/12/2020

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area Average 
Cv (in)

Major 
Basin

Cv Part 
(in) Area (sqft)

Area 
Average 
Cv (in)

249652401.70 0.3722 431301601.77 0.3742 288406745.50 0.3736 294095125.68 0.3745 365037526.78 0.3737 273067713.03 0.3721 2904365.68 0.3713
CDW2 0.3728 156565734.11 0.2338 CHS2 0.3736 58216443.15 0.0504 DS3B 0.3742 172366838.00 0.2236 SUB10 0.3756 66684833.35 0.0852 SUB11 0.3707 20882526.17 0.0212 USS1 0.3721 264328746.38 0.3602 Proposed 0.3713 2904365.68 0.3713
CDW2 0.3713 93086667.59 0.1384 CHS2 0.3721 146876041.93 0.1267 DS3B 0.3728 116039907.50 0.1500 SUB10 0.3742 227410292.34 0.2894 SUB11 0.3742 270524977.41 0.2773 USS1 0.3707 8738966.65 0.0119

CHS2 0.3707 3961787.74 0.0034 SUB11 0.3728 73630023.20 0.0752
CHS2 0.3771 37171360.05 0.0325
CHS2 0.3756 163468013.62 0.1424
CHS2 0.3742 21607955.29 0.0187

TotalTotalTotal Total Total Total Total



 

Appendix 2 
 

Hydrologic Results 
 

2A: Existing Hydrographs 
2B: Proposed Hydrographs 

 



 

Appendix 2A 
 

Existing Hydrographs 
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Appendix 2B 
 

Proposed Hydrographs 
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Appendix 3 
 

Hydraulics  

3A: Existing Condition HEC-RAS Workmaps 
3B: Proposed Condition HEC-RAS Workmaps 

3C: HEC-RAS Model Backup 
 

  



 

Appendix 3A 
 

Existing Condition HEC-RAS Workmaps 
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Appendix 3B 
 

Proposed Condition HEC-RAS Workmaps  

  



13

14

15

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

65

64

66

67

68

69

70

INFLOW APTOAQ

OUTFLOW SYCAMORE SOUTH

OUTFLOW COVELL EAST

OUTFLOW SYCAMORE EAST

OUTFLOW COVELL DRAIN

2D FLOW AREA: MAIN

OUTFLOW H113

COVELL BLVD

COVELL BLVD

99SOUTH

99NORTH

RISLING

JOHNJONES2

SYCAMORE

JOHNJONES1

H113

ACCESS2

ACCESS1

L
A

K
E

 
B

L
V

D

R
O

A
D

 
9

9

H
I
G

H
W

A
Y

 
1

1
3

S
Y

C
A

M
O

R
E

 
L

N

S
Y

C
A

M
O

R
E

 
L

N

J

O

H

N

 

J

O

N

E

S

 

R

D

R
I
S

L
I
N

G
 
C

T

D
E

N
A

L
I
 
D

R

S
H

A
S

T
A

 
D

R

ENTRANCE

PEDESTRIAN

WEIR: Offline

Invert: 49.00

PR_A

PR_B

PR_C

PR_D

PR_E

PR_F

Offline: Lateral Inflow

OfflinePumpOutlet

PumpInlet

PumpOutlet

STORAGE AREA: OfflineSouth
STORAGE AREA: Offline

WEIR: OfflineSouth

Invert: 50.15

WEIR: OfflineNorth

Invert: 51.80

OFFLINE DETENTION BASIN

LEGEND

2D/SA FLOW AREA BOUNDARY

PROJECT BOUNDARY

NOTES:

1. NAVD-88 ELEVATIONS ARE 2.55 FEET ABOVE

NGVD-29 ELEVATIONS.

2. SITE TOPOGRAPHY: FROM H-113 TO EAST OF

SITE TO ROAD 99 WEST OF SITE AND FROM

COVELL BOULEVARD SOUTH OF SITE TO

NORTH OF THE BINNING TRACT: PROVIDED

BY CUNNINGHAM ENGINEERING,1FT

CONTOURS ON THE NAVD-88 VERTICAL

DATUM COLLECTED 2018.

3. SUPPLEMENTAL TOPOGRAPHY: OUTSIDE OF

THE LIMITS OF THE SITE TOPOGRAPHY: LIDAR

PROVIDED BY YOLO COUNTY, 1FT CONTOURS

ON THE NAVD-88 VERTICAL DATUM.

STRUCTURES

BOUNDARY CONDITIONS

BREAKLINES

PROPOSED 2D HEC-RAS WORKMAP

FOR

BRETTON WOODS

© 2020 RICK ENGINEERING COMPANY

DATE: MAY 20, 2020

J-18463

SHEET   1  OF  2

C
:
\
R
I
C
K
\
P
r
o
j
e
c
t
s
\
C
_
S
A
C
_
S
\
1
8
4
6
3
_
W

D
A
A
C
\
W

a
t
e
r
R
e
s
o
u
r
c
e
s
\
1
8
4
6
3
_
W

o
r
k
m

a
p
_
H

E
C
-
R
A
S
_
2
D

_
P
r
o
p
o
s
e
d
.
d
w

g

R
E
C
_
N

C
S
-
2
.
c
t
b

SOUTH

GRAPHIC SCALE: 1" = 200'

200 100 0 200 400 600



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

31

32

33

34

39

63

65

OUTFLOW COVELL DRAIN

BINNING TRACT

ACCESS1

R
O

A
D

 
9

9

H
I
G

H
W

A
Y

 
1

1
3

S
Y

C
A

M
O

R
E

 
L

N

J
O

H
N

 
J
O

N
E

S
 
R

D

BARRY RD

SHARON AVE

C
E

N
T

R
A

L
 
A

V
E

WEIR: Offline

Invert: 49.00

PR_F

Offline: Lateral Inflow

OfflinePumpOutlet

PumpInlet

STORAGE AREA: OfflineSouth
STORAGE AREA: Offline

WEIR: OfflineSouth

Invert: 50.15

WEIR: OfflineNorth

Invert: 51.80

STORAGE AREA: OfflineNorth

OFFLINE DETENTION BASIN

LEGEND

2D/SA FLOW AREA BOUNDARY

PROJECT BOUNDARY

NOTES:

1. NAVD-88 ELEVATIONS ARE 2.55 FEET ABOVE

NGVD-29 ELEVATIONS.

2. SITE TOPOGRAPHY: FROM H-113 TO EAST OF

SITE TO ROAD 99 WEST OF SITE AND FROM

COVELL BOULEVARD SOUTH OF SITE TO

NORTH OF THE BINNING TRACT: PROVIDED

BY CUNNINGHAM ENGINEERING,1FT

CONTOURS ON THE NAVD-88 VERTICAL

DATUM COLLECTED 2018.

3. SUPPLEMENTAL TOPOGRAPHY: OUTSIDE OF

THE LIMITS OF THE SITE TOPOGRAPHY: LIDAR

PROVIDED BY YOLO COUNTY, 1FT CONTOURS

ON THE NAVD-88 VERTICAL DATUM.

STRUCTURES

BOUNDARY CONDITIONS

BREAKLINES

PROPOSED 2D HEC-RAS WORKMAP

FOR

BRETTON WOODS

© 2020 RICK ENGINEERING COMPANY

DATE: MAY 20, 2020

J-18463

SHEET   2  OF  2

C
:
\
R
I
C
K
\
P
r
o
j
e
c
t
s
\
C
_
S
A
C
_
S
\
1
8
4
6
3
_
W

D
A
A
C
\
W

a
t
e
r
R
e
s
o
u
r
c
e
s
\
1
8
4
6
3
_
W

o
r
k
m

a
p
_
H

E
C
-
R
A
S
_
2
D

_
P
r
o
p
o
s
e
d
.
d
w

g

R
E
C
_
N

C
S
-
2
.
c
t
b

NORTH

GRAPHIC SCALE: 1" = 200'

200 100 0 200 400 600



 

Appendix 3C 
 

HEC-RAS Model Backup   



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Existing Aerial ImageExhibit Date:  02-24-2020
REC JN: 18463
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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City / County Drainage Manual  Wood Rodgers, Inc. 
 April 2009 – Rev. February 2010 

 TABLE 5 

 YOLO COUNTY 
CITY / COUNTY DRAINAGE MANUAL 

MANNING'S "n" FOR CHANNEL FLOW

Land Use Description Manning's "n" 

Concrete Pipe 0.015

Corrugated Metal Pipe 0.024

Concrete-Lined Channels 0.015

Earth Channel – Straight/Smooth 0.022

Earth Channel – Dredged 0.028

Mowed Grass Lined Channel 0.035

Natural Channel – Clean/Some Pools 0.040

Natural Channel – Winding/Some Vegetation 0.048

Natural Channel – Winding/Stony/Partial Vegetation 0.060

Natural Channel – Debris/Pools/Rocks/Full Vegetation 0.070

Floodplain – Isolated Trees/Mowed Grass 0.040

Floodplain – Isolated Trees/High Grass 0.050

Floodplain – Few Trees/Shrubs/Weeds 0.080

Floodplain – Scattered Trees/Shrubs 0.120

Floodplain – Numerous Trees/Dense Vines 0.200

Source:
Sacramento City/County Drainage Manual, Volume 2, “Hydrology Standards,” December 1996. 
 



Pump Flow Rate Calculations

Job Name: Bretton Woods
Job Number: 18463

Date: 5/13/2020

1500 gpm/pump
3.34 cfs/pump
6.7 cfs total

Per Existing Pump Information
2 Pumps at 1500gpm each

Proposed Pumps

Per Coordination with Yolo County, pump flow at 
storm peak shall not exceed 15cfs. 15cfs flow rate for 

pumps was utilized in model



12/20/2019 https://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl

https://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 1/1

Questions concerning the VERTCON process may be mailed to  NGS

Latitude:      38.564049 
 

Longitude: 121.768504 
 

NGVD 29 height:    
 

Datum shift(NAVD 88 minus NGVD 29):    0.777 meter x3.2808=2.55'



 

Appendix 4 
 

Hydraulic Results  

4A: Result Exhibits 
4B: Covell Drain Peak Outflow Hydrographs 

 
  



 

Appendix 4A 
 

Result Exhibits  
 

  



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Water Surface Elevation Results
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Water Surface Elevation Results
Proposed Minus Existing 4-Year, 10-Day
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Water Surface Elevation Results
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Exhibit Date:  05-20-2020
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Water Surface Elevation Results
Existing Condition 100-Year, 10-Day
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Appendix 4B 
 

Covell Drain Peak Outflow Hydrographs 

 

  























 

Appendix 5 
 

Reference Plans 
 

5A: Tentative Map 
5B: As-Built Plans 
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Tentative Map   











 

Appendix 5B 
 

As-Built Plans 
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February 2019 Storm Analysis 
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