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SUBJECT: Village Farms Project: Biological Wetland Avoidance Alternative: 

2-Dimensional Hydraulic Modeling  

(RICK Engineering Company Job Number 19926) 

    

1.0 Introduction 

This memorandum presents the results of the initial hydrologic and 2-Dimensional (2D) 

hydraulic analysis prepared for the proposed Village Farms: Biological Wetland Avoidance 

(BWLA) alternative project in the City of Davis, County of Yolo, California. The proposed 

project site is shown on the vicinity map in Figure 1, following, and the general land plan for the 

alternative is included in Attachment 4. The project consists of approximately 497.6 acres, 

currently undeveloped, and proposed as a residential development and associated improvements. 

The project proposes to fill the majority of the site above the floodplain and construct a channel 

to provide conveyance for flood flows around the site. The project also includes a large soil 

borrow area to the north to provide fill to the proposed development. The BWLA site plan 

proposes to exclude the development of an area in the southwest corner of the site, north of the 

Cannery development to avoid a biological wetland avoidance area. Due to the complexity of the 

flooding in the project vicinity, a 2D model to analyze the proposed project impacts has been 

prepared. 

 

The area around the proposed Village Farms project site is subject to flooding from the 100-year 

storm event in the existing and proposed condition. As shown in the vicinity map, flow from 

Covell Drain (also known as Channel A) and the H Street pump outlet channel enters the site 

from the west. The two channels merge on the west project edge and continue east through a 

culvert under Pole Line Road and through the Wildhorse golf course. Additionally, the North 

Davis Drain channel flows parallel to the northern site boundary and around the bermed City of 

Davis site on the north. Flow from the North Davis Drain in excess of the channels capacity spill 

across the farm field and overflow into the conveyance for Covell Drain. Downstream of the 

proposed project site, North Davis Drain and Covell Drain combine and flow northeast to a 

backflow gated structure through the levee to Willow Slough. A series of drainage exhibits 

prepared by Cunningham Engineering is included in Appendix 4 that shows the overall regional 

drainage features and summarizes the existing and proposed drainage paths and features in the 

vicinity of the project site. 

 

1.1 FEMA Flood Zone 

Portions of the project site are located within Federal Emergency Management Agency (FEMA) 

Zone A flooding per FEMA Flood Insurance Rate Map (FIRM) numbers 06113C0603G and 

06113C0611G, both effective June 18, 2010. Both FIRMs were revised by LOMR 20-09-2115R, 

effective August 15, 2022. This LOMR revised the mapped flooding adjacent to the proposed 

project site, but in coordination with the engineers that prepared the LOMR, flow from the study 

revision does not impact the property site. Proposed structures adjacent to the mapping from the 

LOMR will be elevated above the inundation consistent with FEMA and City requirements. 

Annotated copies of the FIRMettes and the LOMR are included in Appendix 5. Additional 

discussion comparing the results of the modeling developed with this report compared to the 

Zone A approximate flood limits is included in Section 5.1. 
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1.2 Previous Studies 

It is our understanding that there have been two studies that have modeled flooding in the 

vicinity of the project site. 

 

Figure 1: Vicinity Map 

 
 

“Covell Drainage System Comprehensive Drainage Plan” by Borcalli and Associates, dated 

September 1993. 

 

This analysis (the B&A study) includes a HEC-1 hydrologic model for the watersheds 

tributary to Davis, an excerpted “Principal Watersheds Map” from the B&A study is included 

in Appendix 4. The B&A model is strictly a hydrologic model, though many stage-storage 

analysis points were added to the model to estimate storage and split flows throughout the 

watershed. The B&A model includes North Davis Drain and Covell Drain watersheds.  
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The analysis completed for this 2D study includes much more detail in the modeled reach 

and includes multiple areas where flow from North Davis Drain and Covell Drain split or 

comingle with each other in the vicinity of the project site that is not included in the B&A 

HEC-1 analysis. 

 

“Flood Control Master Plan for the Cannery” by MacKay and Somps, dated November 2, 2012. 

 

This analysis (the M&S study) made edits to and incorporated the HEC-1 hydrographs from 

the B&A study into a HEC-RAS 1D unsteady state hydraulic model for the Cannery project. 

The Cannery project has since been constructed and can be seen in Figure 1, southwest of the 

Village Farms site, east of F Street, and North of Covell Boulevard. This M&S study appears 

to be the first to identify the potential for split flow from Covell Drain, through the farm field 

north of Covell Drain, and across Pole Line Road to the northeast to North Davis Drain.  

 

The M&S study shows the majority of the peak flow in Covell Drain being conveyed through 

the culvert under Pole Line and remaining within Covell Drain. The current 2D analysis 

determines that the majority of the flow actually splits from Covell Drain and flows to North 

Davis Drain. Additionally, the M&S study does not include the North Davis Drain flow in 

the analysis. The analysis completed for this 2D study found that there is potential for flow to 

split from North Davis Drain (west of the City site) and flow from the north to comingle with 

Covell Drain. 

 

1.3 Applicable Standards 

The project will comply with the City of Davis “Public Works Revised Design Standards” dated 

September 1991. The project is also anticipated to comply with the State of California 

Department of Water Resources “Urban Level of Flood Protection Criteria” dated November 

2013. 

 

2.0 Hydrology 

2.1 HEC-RAS Model Inflows 

RICK has analyzed four storm events in this analysis: the 200-year, 10-day; the 100-year, 10-

day; the 100-year, 24-hour; and the 10-year, 24-hour. The flow information utilized in the 2D 

HEC-RAS hydraulic analysis was taken from a study prepared for the Cannery project adjacent 

to the project site and provided to RICK by the City of Davis. The study included both HEC-1 

hydrology and a 1D unsteady state HEC-RAS hydraulic analysis. Rough basin maps for the 

HEC-1 analysis are included in Appendix 4 and the digital files for the HEC-1 and HEC-RAS 

analyses from the Cannery project are included with the electronic files in Appendix 7 for 

reference. No edits were made to the basin parameters, routing, or hydraulic analysis from the 

Cannery models for use in the HEC-RAS analysis prepared for this study. The hydrographs used 

for inflows in the Village Farms analysis were taken from the DSS files from the models. Please 

refer to the discussion in Section 4.5.1 for more detail on the source of the specific inflow 

hydrographs used in the HEC-RAS model. 
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2.2 Proposed Condition Volumetric Analysis 

The proposed project includes onsite peak flow attenuation to mitigate the potential for increased 

peak flows due to the increased imperviousness within the Covell Drain watershed from the 

development of the Village Farms project. The Covell Drain watershed is shown on the rough 

watershed exhibits included in Appendix 4. This local analysis has been prepared separately by 

Cunningham Engineering Company. Per coordination with the City, it was requested that RICK 

prepare an analysis to compare the volumetric impacts resulting from the proposed project, 

noting the potential for volumetric impacts downstream of the project.  

 

To analyze the potential impacts, RICK has prepared a revised HEC-1 analysis for the four 

modeled storms. The HEC-1 models have been modified to reflect the proposed land use of the 

project. In the effective hydrologic model, the proposed project site consists of three separate 

basins. The model was revised to combine these basins into one and revises the land use curve 

number to reflect the developed condition of the project with no revision or addition to the 

storage in the model to isolate the volumetric change as a result of the project. The edits made 

are flagged by “RICK EDITS” in the HEC-1 data included with the electronic files in Appendix 

7. A text search for the flag will provide the start and end locations for the RICK edits for the 

models. 

 

Table 1: Hydrologic Values 

Condition Basin 
Curve 

Number 
Lag (hr) 

Area 

(sqmI) 

Pre-Project 

(Combined 

Basins) 

CDEX1 51 0.41 0.2983 

CDEX2 51 0.31 0.07594 

CDE2 51 0.37 0.217 

Total Area (sqmi) 0.59124 

Post-Project CDE2 92 0.25 0.59124 

 

The curve number utilized for the proposed condition of the site is represented by residential lots 

with an average lode size of 1/8 acre or less with Type D soils per TR-55 guidance. The lag was 

assumed to be reduced with the development of the site compared to pre-project and utilizes 15 

minutes which is anticipated to be conservative. 

 

3.0 Hydrologic Results 

The results of the proposed condition volumetric analysis are summarized in Tables 2 and 3 

following. Copies of the HEC-1 models are included with the electronic files in Appendix 7. 

 

Table 2: Volumetric Model Peak Flows 

Model 

Node 

Peak Flow (cfs) 

200-Yr 10-Dy 100-Yr 10-Dy 100-Yr 24-Hr 10-Yr 24-Hr 

Existing Proposed Existing Proposed Existing Proposed Existing Proposed 

AW 1339 1344 1291 1297 1048 1050 539 566 

EP-C 3392 3399 3328 3334 966 990 238 256 
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Node AW is on Covell Drain downstream of the proposed project site and node EP-C is the peak 

flow to the ponding in East Davis. An annotated map is included in Appendix 4 showing the 

locations of the model nodes listed in Table 2. No storage processes were added to the model to 

account for the project’s peak flow attenuation. Therefore, Table 2 shows increased peak flows 

between the existing and proposed condition analyses downstream of the proposed project 

conservatively neglecting volume attenuation.  

 

Table 3: East Davis Ponding 

  
200-Yr 10-Dy 100-Yr 10-Dy 100-Yr 24-Hr 10-Yr 24-Hr 

Existing Proposed Existing Proposed Existing Proposed Existing Proposed 

Peak Stage (ft) 27.29 27.34 27.05 27.10 20.78 20.84 17.91 17.98 

Volume (acft) 22219 22405 21326 21512 4373 4478 1060 1125 

Volume Delta 

(acft) 
186 186 106 65 

 

Table 3 summarizes the volumetric change analyzed in the HEC-1 model resulting from the 

proposed Village Farms project. The volume values in Table 3 are interpolated from the stage-

storage values in the HEC-1 model for the ponding in east Davis. Figure 2 in Section 4.6 

compares the HEC-1 stage-storage relationship for the east Davis pond to the relationship 

developed in the 2D analysis of this study. 

 

It should be noted that the model does not include any diversion of flow through the levee at 

Willow Slough that exists in actual conditions. There are flap gates on the structure that allows 

flow from the Davis side of the levee to flow into Willow Slough, but do not allow flow from 

Willow Slough to flow out of the levee. The model essentially assumes that the stage in Willow 

Slough is high enough that the flap gates are closed such that all flow within the City side of the 

levee will pond at the eastern side of Davis instead of flowing into the slough.  

 

Also, as noted above, no storage processes were added to the model to account for the project’s 

peak flow attenuation. All runoff from the upstream watershed is routed to the east Davis pond to 

determine the peak stage listed in Table 3. As shown in Table 3 given these conservative 

assumptions, the maximum increase in peak stage is 0.07 feet and occurs in the 10-year, 24-hour 

storm event. Based on the hydraulic analysis discussed below, it is anticipated that the 

volumetric impact at the east pond may be offset by the additional storage volume provided by 

the proposed project grading, please also refer to the additional discussion provided in Section 

5.2 discussing the net impact of the hydrologic and hydraulic analysis for the proposed project. 

 

4.0 Hydraulics 

In this study the U.S. Army Corps of Engineers HEC-RAS Water Surface Profiles program 

version 6.4.1, was utilized to model the existing and proposed conditions of the project in a 2D 

unsteady state analysis. Maps showing the geometry of the 2D models are included in Appendix 

3. 
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4.1 Topography 

The topographic information used to develop the terrain for the HEC-RAS model came from two 

sources. The site topography was provided by Cunningham Engineering and consists of 1ft 

contours on the NGVD-29 vertical datum. Supplemental topography for outside of the site 

topographic limits consists of USGS 1-meter resolution data collected from the 3D Elevation 

Program on the NAVD-88 vertical datum. All model and result data is on the NAD-83 horizontal 

datum and the NGVD-29 vertical datum. Per coordination with the project’s surveyor NAVD-88 

elevations are 2.4’ above NGVD-29 elevations, a copy of the datum conversion email is included 

in Appendix 6.  

 

The proposed site grading was utilized for the proposed condition models. Additionally, the 

existing surface was edited as required to allow the modeling of field measured hydraulic 

structures. 

 

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 

October 4, 2023.  The Manning’s n-values used in the model were 0.020 for existing roadways 

and 0.060 for the remainder of the modeled area. RICK compared these values to a Technical 

Memorandum from West Yost titled “CIP No. 8276: City of Davis – Evaluation of the Potential 

for the Covell Drain to Flood the H Street Pump Station Watershed” dated December 2019. The 

values were found to be consistent with the more conservative values in the memorandum. We 

believe that they are reasonable and conservative for estimating WSELs in the projects vicinity. 

  

Additionally, the Manning’s n-values used were consistent between the existing and proposed 

conditions. This was done to allow a fair comparison between the conditions reflecting a similar 

level of maintenance as it is not anticipated that the level of vegetation will change materially 

between the conditions. 

 

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, survey, and field measurements. As-built plans are included 

in Appendix 6.  

 

4.5 Boundary Conditions 

4.5.1 Inflow: 

As mentioned in Section 2.1, inflow hydrographs for the 2D analysis were taken from a study 

prepared for the Cannery project from both HEC-1 hydrology and a 1D unsteady state HEC-RAS 

hydraulic analysis. The inflow hydrographs were gathered for four storm events: the 200-year, 
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10-day; the 100-year, 10-day; the 100-year, 24-hour; and the 10-year, 24-hour. The existing 

condition hydrographs were used for both the existing and proposed condition models as the 

project will mitigate the potential for increased peak flows due to the increased imperviousness 

within the site as discussed in Section 2. The bullet points below summarize the sources of the 

inflow hydrographs used in the models, the HEC-RAS 2D inflow node is listed followed by the 

source location in the effective model and a brief description of the inflow. An annotated map is 

included in Appendix 4 showing the locations of the model nodes listed for the HEC-1 model 

below. 

 

The following hydrographs were extracted from the Cannery HEC-RAS 1D unsteady state, 

Developed condition models. Plans: City 10yr 24h, City 100yr 24h, Safe Flood 100yr 10d, and 

Safe Flood 200yr 10d:  

 

• BCLine: Inflow_ CD: “River: Covell; Reach: Below RR; Cross Section: 1508” Flow in 

Covell Drain at cross section just downstream of the culvert under F Street. 

• BCLine: Inflow_HStOutlet: “River: F Street; Reach: Channel; Cross Section: 21625” 

Flow in the H Street Channel at cross section just downstream of the railroad bridge that 

is on the north side of the Cannery development. 

• BCLine: Inflow_Cannery: “Det Basin to CDE” Outflow from the Cannery detention 

basin outlet weir. 

 

The following hydrographs were extracted from the Cannery HEC-1 hydrology models. File 

names: D_CI_10_24.DAT, D_CI_100_24.DAT, D_SF_100_10.DAT, and D_SF_200_10.DAT: 

 

• BCLine: Inflow_NDD: “NDD” Flow from North Davis Drain at F Street and the 

Railroad crossing. 

• 2D: “NDD3” Basin that consists of the generally undeveloped area north of Davis and 

east of F Street. This area is generally representative of the undeveloped farmland north 

and east of the City of Davis. This flow has been converted to inches of precipitation 

using the time step and basin area and is applied as precipitation across the 2D model 

area. 

• BCLine: Inflow_D5: “D5” Flow from hydrologic basin D5. Flow is from the storm drain 

system in Pole Line Road that is conveyed north and outlets at the culvert for Covell 

Drain under Pole Line Road. 

• BCLine: D6_Inflow: “D6” Flow from hydrologic basin D6. Flow is from the storm drain 

system flowing from south to north under the Wildhorse development and outlets to 

Covell Drain approximately mid-site in the Wildhorse channel. 

• BCLine: Inflow_WillowSlough: “AZ” Flow from Willow Slough upstream of the 

confluence with the outlet for the combined North Davis and Covell Drains. 

• EastDavisPond: “EP-C” The combined flow from the hydrologic basins that flow to the 

east of the City of Davis, downstream of the combined North Davis and Covell Drains. 

 

4.5.2 Outflow: 

Outflow from the model generally occurs along the east side of the model. Flow from Covell 

Drain reaches a culvert structure with flap gates to prevent backflow from the levee separating 
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Davis from Willow Slough. This culvert has been modeled consistent with the previous M&S 1D 

HEC-RAS model completed for the Cannery project with 3 – 4-foot diameter RCP pipes 

discharging to Willow Slough. When the tailwater in Willow Slough is too high for flow from 

Covell Drain to outflow into the slough, the flow in Covell Drain will back up and overflow to 

the east into the East Davis Ponding area. The boundary condition at the downstream limit of 

Willow Slough has been modeled as normal depth. The East Davis Ponding is modeled without 

an outlet consistent with the Cannery HEC-1 and M&S 1D HEC-RAS analyses. The boundary 

conditions are significantly downstream of the proposed project impacts to ensure that the 

downstream boundary conditions have a negligible impact on the water surface elevations in the 

vicinity of the proposed improvements. 

 

4.6 Storage Area 

The stage-storage relationship used in the storage area utilized for the East Davis Pond was 

developed using the “Compute E-V table from Terrain” tool in HEC-RAS. The volumes 

determined in HEC-RAS were compared to the stage-storage relationship in the HEC-1 model 

and were found to be generally consistent and generally more conservative than the HEC-1 

model, see Figure 2, following. 

 

Figure 2: East Davis Ponding Volumes 

 
 

5.0 Hydraulic Results 

Four storm events have been modeled for the existing and proposed condition in a HEC-RAS 2D 

analysis: the 100-year, 10-day; the 100-year, 24-hour; and the 10-year, 24-hour. The HEC-RAS 

model is included with the electronic files in Appendix 7. Appendix 1 includes maps for each of 

the modeled storm events showing the changes in water surface elevations between the existing 

and proposed condition. Appendix 2 includes maps for the results of the existing and proposed 

condition 2D model for each storm event. Tables 4 and 5, following, summarize the peak flow 

and stage at different points in the model; Figures 3 and 4 show the locations in the Tables. 

 

  

5

10

15

20

25

30

35

40

0 10000 20000 30000 40000 50000 60000

S
ta

g
e 

(f
t,

 N
G

V
D

-2
9

)

Storage (acft)

HEC-1



Village Farms: BWLA 

2D Modeling 

July 8, 2024 

Page 9 of 13 
 

Table 4: Model Results Summary: Upstream 

Storm Event Condition 

Upstream Boundary Conditions 

Covell Drain H Street Channel North Davis Drain 

Peak 

Flow 

(cfs) 

Peak 

Stage 

(ft) 

Peak 

Flow 

(cfs) 

Peak 

Stage 

(ft) 

Peak 

Flow 

(cfs) 

Peak 

Stage 

(ft) 

200-yr, 10-dy 
Existing 1326.16 43.23 411.27 41.10 1950.28 45.12 

Proposed 1326.16 41.50 411.27 39.03 1950.28 45.11 

100-yr, 10-dy 
Existing 1317.73 43.21 411.56 41.08 1950.28 45.12 

Proposed 1317.73 41.48 411.56 39.00 1950.28 45.11 

100-yr, 24-hr 
Existing 780.99 41.02 408.30 40.11 785.03 44.81 

Proposed 780.99 39.20 408.30 37.80 785.03 44.81 

10-yr, 24-hr 
Existing 220.56 39.42 441.40 39.55 215.60 44.17 

Proposed 220.56 35.95 441.40 37.90 215.60 44.18 

 

Figure 3: Upstream Boundaries and Internal POIs 

 
 

  



Village Farms: BWLA 

2D Modeling 

July 8, 2024 

Page 10 of 13 
 

Figure 4: Downstream Boundaries 

 
 

Table 5: Model Results Summary: Internal and Downstream 

Storm Event Condition 

Internal Points of Interest, Downstream of 

Proposed Improvements 

Downstream Boundary 

Conditions 

Pole Line 

Culvert at 

Covell Drain 

Pole Line 

Overflow 

North Davis 

Drain 

Willow 

Slough 

East Davis 

Ponding 

Peak Flow 

(cfs) 

Peak Flow 

(cfs) 

Peak Flow 

(cfs) 

Peak Flow 

(cfs) 

Peak Stage 

(ft) 

200-yr, 10-dy 
Existing 647.32 1202.16 2759.80 10024.59 25.54 

Proposed 631.95 1091.12 2735.71 10024.59 25.51 

100-yr, 10-dy 
Existing 641.68 1126.58 2728.97 10024.54 25.31 

Proposed 625.40 1079.67 2699.20 10024.54 25.28 

100-yr, 24-hr 
Existing 579.05 349.89 726.23 5693.07 19.16 

Proposed 553.69 102.25 623.33 5693.07 18.81 

10-yr, 24-hr 
Existing 488.89 15.81 206.73 3523.60 18.28 

Proposed 299.49 0.80 177.59 3517.75 17.82 

 

As shown in Tables 4 and 5, it is anticipated that the proposed project will result in peak flows 

and water surface elevations upstream and downstream of the proposed project that are equal to 

or reduced in the proposed condition. Downstream of the project it is anticipated that peak flows 

and water surface elevations will be similar for larger storm events in the existing and proposed 

condition. However, it is anticipated that the proposed project will result in significantly reduced 

peak flows and water surface elevations in the smaller, more frequent storm events.  
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This study and the M&S Cannery study identify the potential for flows to overtop Pole Line 

Road in the existing condition at the northeast corner of the project site adjacent to Pole Line and 

the City site. In the 10- and 100-year, 24-hour storm event models, the proposed project is 

anticipated to result in large reductions downstream of the project, particularly in the flow 

overtopping Pole Line and the ponding in east Davis. This is likely a result of significant storage 

provided by the soil borrow area north of the proposed project. Additionally, as shown in Table 

4, the proposed project is anticipated to result in large water surface elevation reductions in 

Covell Drain and the H Street Channel in all modeled conditions. These reductions occur in the 

channels that the majority of the developed area in Davis drain to. Reducing tailwater along these 

channels is anticipated to have beneficial impacts on drainage in these developed areas of the 

City. 

 

In general, the exhibits in Appendix 1 show that the proposed project will result in equal to or 

reduced water surface elevations outside of the project site in the proposed condition with some 

areas in the undeveloped farmland showing small increases. Generally, the increases are in the 

0.00’ to 0.05’ range with the majority 0.01’ or less. The 100-year, 24-hour storm event does 

show some isolated areas with larger increases that are occurring within drainage features along 

Covell Drain in the Wildhorse golf course. The largest increase shown is roughly 0.4’ to 0.5’ 

directly over the pond in the northeast corner of the golf course and is not impacting structures.  

 

5.1 Current Modeling vs FEMA Mapping 

It is difficult to evaluate and compare the modeling produced in this report to the FEMA mapped 

Zone A flooding shown on the maps in Appendix 5. Zone A flooding is generally used for areas 

where a detailed analysis was not performed to determine the extent of the floodplain and no 

flood depths of base flood elevations are shown. Additionally, it is unknown to RICK whether 

the Zone A mapping was estimated based on the levee along Willow Slough being present or 

not. Figure 5, following includes the FEMA Zone A flood mapping in purple versus the existing 

condition 100-year, 10-day flooding with depths of 1 foot or more. 

 

Figure 5: FEMA Zone A vs Model Depths Greater Than 1’ 
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Everything north of the purple line is mapped as Zone A flooding per FEMA. Through the 

project site, the Zone A flooding appears to be reasonably representative of the FEMA Zone A 

mapping with the exception of the generally channelized flow along Covell Drain and through 

Wildhorse golf course which, to our understanding, was developed after the FEMA mapping was 

completed. 

 

5.2 Net Hydrologic and Hydraulic Project Impact 

This study has evaluated the proposed project from hydrologic and hydraulic perspectives 

separately as discussed in Sections 3 and 5 respectively. It is anticipated that future studies will 

be prepared as the design of the proposed project moves forward. These future studies are 

anticipated to provide a combined net impact evaluation. Table 6, following, approximately 

summarizes the net impact of the proposed project at the East Davis Pond for each storm event 

analyzed.  

 

Table 6: Net Impact to East Davis Pond Stage 

Storm Event 

East Davis Ponding Peak Stage (ft) 

HEC-1 Hydrologic Analysis HEC-RAS Hydraulic Analysis 
Total Net Impact to 

East Davis Pond 

Stage Existing Proposed Delta Existing Proposed Delta 

200-yr, 10-dy 27.29 27.34 0.05 25.54 25.51 -0.03 0.02 

100-yr, 10-dy 27.05 27.10 0.05 25.31 25.28 -0.03 0.02 

100-yr, 24-hr 20.78 20.84 0.06 19.16 18.81 -0.35 -0.29 

10-yr, 24-hr 17.91 17.98 0.07 18.28 17.82 -0.46 -0.39 

 

As shown in Table 6, the proposed project is anticipated to result in approximately 0.02 foot of 

increase to water surface elevations in the 100- and 200-year, 10-day storm event. The increase 

is based on an analysis that is anticipated to be conservative for the combined hydrologic and 

hydraulic impacts of the proposed project. It is also anticipated that the proposed project will 

result in reductions in ponding depths in smaller, more frequent storm events within the 

watershed as shown with the net reductions in ponding depths for the 10- and 100-year, 24-hour 

storm events.   
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6.0 Appendices 

Appendix 1: WSEL Result Comparison Exhibits 

Appendix 2: Model Result Maps 

Appendix 3: Model Geometry Maps 

Appendix 4: Reference Maps 

Appendix 5: FEMA Maps 

Appendix 6: Reference Plans 

Appendix 7: Electronic Files 

 

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     David Montgomery, PE, CFM 

R.C.E. #52504, Exp. 12/2024    Project Engineer 

Region Manager  



 

 

Appendix 1 

 

WSEL Result Comparison Exhibits  
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                 .           .           .           .           .

                 .           .           .           .           .

   886           .           .           .           .           .         DS2

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   894           .           .           .           .          AB............

                 .           .           .           .           V

                 .           .           .           .           V

   897           .           .           .           .       RESAB

                 .           .           .           .           V

                 .           .           .           .           V

   902           .           .           .           .     RCHAB20

                 .           .           .           .           .

                 .           .           .           .           .

   907           .           .           .           .           .        SUB8

                 .           .           .           .           .           V

                 .           .           .           .           .           V

   914           .           .           .           .           .        RES8

                 .           .           .           .           .           .

                 .           .           .           .           .           .



   920           .           .           .           .           .           .        SUB7

                 .           .           .           .           .           .           V

                 .           .           .           .           .           .           V

   927           .           .           .           .           .           .        RES7

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   933           .           .           .           .           .        CO78............

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   935           .           .           .           .           .           .       SUB20

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   942           .           .           .           .           .        CO20............

                 .           .           .           .           .           V

                 .           .           .           .           .           V

   944           .           .           .           .           .       RES20

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   951           .           .           .           .           .           .------->   DIV20

   950           .           .           .           .           .        OV20

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   954           .           .           .           .      COAB20............

                 .           .           .           .           V

                 .           .           .           .           V

   956           .           .           .           .       RCH18

                 .           .           .           .           .

                 .           .           .           .           .

   961           .           .           .           .           .        SUB9

                 .           .           .           .           .           V

                 .           .           .           .           .           V

   968           .           .           .           .           .        RES9

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   974           .           .           .           .           .           .       SUB18

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   981           .           .           .        CO18....................................

                 .           .           .           V

                 .           .           .           V

   983           .           .           .       RES18

                 .           .           .           .

                 .           .           .           .

   992           .           .           .           .------->  DIVMOO

   991           .           .           .        OV18

                 .           .           .           .

                 .           .           .           .

   995           .           .           .           .       SUB21

                 .           .           .           .           .

                 .           .           .           .           .

  1003           .           .           .           .           .           .<-------   DIV20

  1002           .           .           .           .           .        RC20

                 .           .           .           .           .           .

                 .           .           .           .           .           .

  1004           .           .           .           .        CO21............

                 .           .           .           .           V

                 .           .           .           .           V

  1006           .           .           .           .       RES21

                 .           .           .           .           .

                 .           .           .           .           .

  1013           .           .           .           .           .------->   DIV21

  1012           .           .           .           .        OV21

                 .           .           .           .           .

                 .           .           .           .           .

  1016           .           .           .           .           .       SUB19

                 .           .           .           .           .           .

                 .           .           .           .           .           .

  1023           .           .           .      C18921........................

                 .           .           .           V

                 .           .           .           V

  1025           .           .           .       RES19

                 .           .           .           .

                 .           .           .           .

  1032           .           .           .           .           .<-------  DIVMOO

  1031           .           .           .           .       RCMOO

                 .           .           .           .           .

                 .           .           .           .           .

  1033           .           .           .       COAC1............

                 .           .           .           V

                 .           .           .           V

  1035           .           .           .    AC1TOAC3

                 .           .           .           .

                 .           .           .           .

  1043           .           .           .           .           .<-------   DIV16

  1041           .           .           .           .        RC16

                 .           .           .           .           .

                 .           .           .           .           .

  1045           .           .           .           .           .           .<-------   DIV17

  1044           .           .           .           .           .        RC17

                 .           .           .           .           .           .

                 .           .           .           .           .           .

  1046           .           .           .           .       COAC2............

                 .           .           .           .           V

                 .           .           .           .           V

  1048           .           .           .           .    AC2TOAC3

                 .           .           .           .           .

                 .           .           .           .           .

  1051           .           .           .           .           .        DS3B

                 .           .           .           .           .           .

                 .           .           .           .           .           .

  1059           .           .           .         AC3........................



                 .           .           .           V

                 .           .           .           V

  1062           .           .           .    AC3TOAC4

                 .           .           .           .

                 .           .           .           .

  1068           .           .           .           .        DS3C

                 .           .           .           .           .

                 .           .           .           .           .

  1076           .           .           .         AC4............

                 .           .           .           V

                 .           .           .           V

  1079           .           .           .     AC4TOAC

                 .           .           .           .

                 .           .           .           .

  1084           .           .           .           .        DS3D

                 .           .           .           .           .

                 .           .           .           .           .

  1092           .           .           .          AC............

                 .           .           .           .

                 .           .           .           .

  1097           .           .           .           .------->  DRYCOV

  1095           .           .           .        AC-D

                 .           .           .           V

                 .           .           .           V

  1100           .           .           .      ACTOAG

                 .           .           .           .

                 .           .           .           .

  1106           .          AG........................

                 .           .

                 .           .

  1111           .           .------->    DIVN

  1109           .        AG-D

                 .           V

                 .           V

  1114           .      AGTOAI

                 .           .

                 .           .

  1120           .           .         DS5

                 .           .           .

                 .           .           .

  1128           .          AI............

                 .           .

                 .           .

  1133           .           .------->     DRY

  1131           .        AI-D

                 .           V

                 .           V

  1136           .      AITOAJ

                 .           .

                 .           .

  1142           .           .         DS6

                 .           .           .

                 .           .           .

  1150           .          AJ............

                 .           .

                 .           .

  1155           .           .------->   TO113

  1153           .          AJ

                 .           V

                 .           V

  1158           .      AJTOAL

                 .           .

                 .           .

  1164           .           .         DS7

                 .           .           .

                 .           .           .

  1172           .          AL............

                 .           .

                 .           .

  1175          AL............

                 V

                 V

  1178      ALTOAM

                 .

                 .

  1183           .         WS3

                 .           .

                 .           .

  1191          AM............

                 .

                 .

  1196           .------->  WILLOW

  1194          AM

                 V

                 V

  1199      AMTOAZ

                 .

                 .

  1205           .        WSB1

                 .           .

                 .           .

  1213          AZ............

                 .

                 .

  1218           .           .<-------     DRY

  1216           .          AI

                 .           .

                 .           .

  1221           .           .------->   DSCOV

  1219           .        AI-D

                 .           V



                 .           V

  1224           .      AITOAX

                 .           .

                 .           .

  1229           .           .        NDD1

                 .           .           .

                 .           .           .

  1237           .          AX............

                 .           V

                 .           V

  1240           .        AX-S

                 .           V

                 .           V

  1247           .      AXTOAY

                 .           .

                 .           .

  1252           .           .        NDD2

                 .           .           .

                 .           .           .

  1260           .          AY............

                 .           .

                 .           .

  1265           .           .           .<-------  WILLOW

  1263           .           .        AM-R

                 .           .           .

                 .           .           .

  1266           .           .           .        AM-F

                 .           .           .           .

                 .           .           .           .

  1273           .           .        AM-C............

                 .           .           V

                 .           .           V

  1276           .           .      AMTOAY

                 .           .           .

                 .           .           .

  1282           .        AY-C............

                 .           V

                 .           V

  1285           .        AY-S

                 .           .

                 .           .

  1294           .           .------->     NDD

  1292           .        AY-D

                 .           .

                 .           .

  1298           .           .        CDW1

                 .           .           .

                 .           .           .

  1308           .           .           .           .<-------  DRYCOV

  1306           .           .           .      ACTOAN

                 .           .           .           .

                 .           .           .           .

  1309           .           .        AN-C............

                 .           .           V

                 .           .           V

  1312           .           .      ANTOAO

                 .           .           V

                 .           .           V

  1319           .           .        RCH2

                 .           .           V

                 .           .           V

  1326           .           .        RCH3

                 .           .           V

                 .           .           V

  1333           .           .        RCH4

                 .           .           V

                 .           .           V

  1340           .           .        RCH5

                 .           .           V

                 .           .           V

  1347           .           .        RCH6

                 .           .           V

                 .           .           V

  1354           .           .        RCH7

                 .           .           .

                 .           .           .

  1361           .           .           .        CDW2

                 .           .           .           .

                 .           .           .           .

  1369           .           .        AO-C............

                 .           .           .

                 .           .           .

  1374           .           .           .           .<-------   DSCOV

  1372           .           .           .        AI-R

                 .           .           .           V

                 .           .           .           V

  1375           .           .           .      AITOAO

                 .           .           .           .

                 .           .           .           .

  1380           .           .        AO-C............

                 .           .           V

                 .           .           V

  1383           .           .      AOTOAP

                 .           .           .

                 .           .           .

  1389           .           .           .          D1

                 .           .           .           V

                 .           .           .           V

  1406           .           .           .           .------->      WD

  1397           .           .           .     AP1TOAP

                 .           .           .           .

Section 4.5.1
Node used for "Inflow_NDD"
Flow from North Davis Drain
at F Street



                 .           .           .           .

  1409           .           .           .           .           .<-------      WD

  1407           .           .           .           .          AP

                 .           .           .           .           .

                 .           .           .           .           .

  1410           .           .          AP........................

                 .           .           V

                 .           .           V

  1413           .           .      APTOAQ

                 .           .           .

                 .           .           .

  1419           .           .           .        CDW3

                 .           .           .           .

                 .           .           .           .

  1427           .           .        AQ-C............

                 .           .           V

                 .           .           V

  1430           .           .        AQ-S

                 .           .           .

                 .           .           .

  1441           .           .           .------->      HW

  1439           .           .        AQ-D

                 .           .           .

                 .           .           .

  1446           .           .           .           .<-------      HW

  1444           .           .           .        AQ-R

                 .           .           .           V

                 .           .           .           V

  1447           .           .           .        AQ-S

                 .           .           .           .

                 .           .           .           .

  1458           .           .           .           .------->   PUTAH

  1456           .           .           .        AQ-D

                 .           .           .           .

                 .           .           .           .

  1461           .           .        AQ-C............

                 .           .           V

                 .           .           V

  1464           .           .      AQTOAS

                 .           .           .

                 .           .           .

  1470           .           .           .          D2

                 .           .           .           .

                 .           .           .           .

  1478           .           .           .           .          D3

                 .           .           .           .           .

                 .           .           .           .           .

  1486           .           .           .        AR-C............

                 .           .           .           V

                 .           .           .           V

  1498           .           .           .           .------->      ND

  1489           .           .           .        AR-S

                 .           .           .           .

                 .           .           .           .

  1501           .           .           .           .           .<-------      ND

  1499           .           .           .           .      ARTOAS

                 .           .           .           .           .

                 .           .           .           .           .

  1503           .           .           .        AS-C............

                 .           .           .           .

                 .           .           .           .

  1506           .           .           .           .        CDE1

                 .           .           .           .           .

                 .           .           .           .           .

  1514           .           .        AS-C........................

                 .           .           .

                 .           .           .

  1518           .        AS-C............

                 .           V

                 .           V

  1521           .        AS-S

                 .           .

                 .           .

  1532           .           .------->  COVELL

  1530           .        AS-D

                 .           .

                 .           .

  1536           .           .          D4

                 .           .           V

                 .           .           V

  1554           .           .           .------->      CD

  1545           .           .         AS1

                 .           .           .

                 .           .           .

  1560           .           .           .           .<-------      CD

  1558           .           .           .         AS1

                 .           .           .           .

                 .           .           .           .

  1561           .           .    AS1TOAS2............

                 .           .           .

                 .           .           .

  1565           .          AS............

                 .           .

                 .           .

  1568           .           .       CDEX1

                 .           .           .

                 .           .           .

  1576           .           .           .       CDEX2

                 .           .           .           .

                 .           .           .           .

  1584           .           .       CDEX3............



                 .           .           .

                 .           .           .

  1588           .           .           .     CONAGRA

                 .           .           .           V

                 .           .           .           V

  1598           .           .           .    CONAGRAD

                 .           .           .           .

                 .           .           .           .

  1604           .           .        CDEX............

                 .           .           .

                 .           .           .

  1609           .        CHA1............

                 .           .

                 .           .

  1614           .           .------->   NRTHO

  1612           .       NB-DV

                 .           .

                 .           .

  1618           .           .          D5

                 .           .           V

                 .           .           V

  1627           .           .      ATTOAU

                 .           .           .

                 .           .           .

  1631           .          AU............

                 .           V

                 .           V

  1634           .     AUTOAW1

                 .           .

                 .           .

  1640           .           .          D6

                 .           .           V

                 .           .           V

  1649           .           .     AVTOAW1

                 .           .           .

                 .           .           .

  1653           .         AW1............

                 .           V

                 .           V

  1656           .     AW1TOAW

                 .           .

                 .           .

  1662           .           .        CDE3

                 .           .           .

                 .           .           .

  1671           .          AW............

                 .           .

                 .           .

  1674           .           .        CDE2

                 .           .           .

                 .           .           .

  1683           .        AW1A............

                 .           .

                 .           .

  1688           .           .           .<-------   NRTHO

  1686           .           .        NOB2

                 .           .           .

                 .           .           .

  1691           .           .           .           .<-------     NDD

  1689           .           .           .          AY

                 .           .           .           .

                 .           .           .           .

  1693           .           .        NDDZ............

                 .           .           .

                 .           .           .

  1698           .           .           .           .<-------  COVELL

  1696           .           .           .          AS

                 .           .           .           .

                 .           .           .           .

  1699           .           .          AY............

                 .           .           V

                 .           .           V

  1702           .           .      AYTOAW

                 .           .           .

                 .           .           .

  1708           .           .           .        NDD3

                 .           .           .           .

                 .           .           .           .

  1717           .           .        NDD4............

                 .           .           .

                 .           .           .

  1721           .         AW2............

                 .           V

                 .           V

  1724           .      AWTOAZ

                 .           .

                 .           .

  1732           .           .------->  BYPASS

  1730           .        AZ-D

                 .           .

                 .           .

  1735          AZ............

                 V

                 V

  1739      AZTOBA

                 .

                 .

  1745           .        WSB2

                 .           .

                 .           .

  1753          BA............

Covell Drain
Downstream of
Proposed Project Site
Flows used in Table 2

Section 4.5.1
Node used for "2D"
Precipitation

Section 4.5.1
Node used for "Inflow_D5"
Flow from hydrologic basin D5

Section 4.5.1
Node used for "D6_Inflow"
Flow from hydrologic basin D6

Section 4.5.1
Node used for "Inflow_Willow Slough"
Flow in Willow Slough at outlet from
North Davis and Covell Drains



                 .

                 .

  1756           .        MACE

                 .           V

                 .           V

  1764           .      MATOEP

                 .           .

                 .           .

  1770           .           .         PEN

                 .           .           .

                 .           .           .

  1778           .        EP-C............

                 .           .

                 .           .

  1784           .           .           .<-------  BYPASS

  1782           .           .        AZ-R

                 .           .           .

                 .           .           .

  1787           .           .           .------->   BPRTN

  1785           .           .        AZ-D

                 .           .           V

                 .           .           V

  1790           .           .      AZTOEP

                 .           .           .

                 .           .           .

  1796           .        EP-C............

                 .           V

                 .           V

  1799           .        EP-S

East Davis Pond
Flows used in Table 2

East Davis Pond
Stage used in Table 3

Section 4.5.1
Node used for "EastDavisPond"
Flow from hydrologic basins
tributary to the East Davis Pond
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David Montgomery

From: Brian Foster <Brian@cecwest.com>

Sent: Monday, September 25, 2023 10:13 AM

To: David Montgomery

Subject: FW: 1100-597 Village Farms Davis

CAUTION: This email originated outside of Rick Engineering Company. Do not answer, select anything nor open 

attachments unless you are sure the contents are safe! 

David, 

 

Please see below for the approximate conversion to NAVD 88.  I also just uploaded the topo file from Morrow to 

sharepoint.  We are upda#ng the EG SURFACE file now and will upload when ready. 

 

Thanks, 

 
Brian Foster, P.E.  |  Associate Principal/Engineering Department Manager 

Cunningham Engineering Corporation 

O: (916) 455-2026 ext. 125  
C: (530) 263-7639 
www.cecwest.com | cecfile: 

 

From: James Houston <james@morrowsurveying.com>  

Sent: Monday, September 25, 2023 9:07 AM 

To: Brian Foster <Brian@cecwest.com> 

Cc: Matt Morrow <matt@morrowsurveying.com> 

Subject: RE: 1100-597 Village Farms Davis 

 

Morning Brian, 

 

Approximately +2.4’ to NAVD88. I averaged the adjustment of the site across the southern por#on to match the 

previous topo to the south. I also just replaced the CAD file in the dropbox link a minute ago so that the flight control 

matches the surface. 

 

 

James Houston 
Morrow Surveying, Inc. 
Phone 916-372-8124  ext. 205 
Web https://morrowsurveying.com/ 
Email james@morrowsurveying.com 
1255 Starboard Drive 
West Sacramento, CA 95691 
 

   

 

 

 

From: Brian Foster <Brian@cecwest.com>  

Sent: Monday, September 25, 2023 8:54 AM 

To: Matt Morrow <matt@morrowsurveying.com> 

Cc: James Houston <james@morrowsurveying.com> 

Subject: RE: 1100-597 Village Farms Davis 
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Thanks MaB and James.  Do you know the conversion from the ver#cal datum in the topo files and NAVD-88?  

 
Brian Foster, P.E.  |  Associate Principal/Engineering Department Manager 

Cunningham Engineering Corporation 

O: (916) 455-2026 ext. 125  
C: (530) 263-7639 
www.cecwest.com | cecfile: 

 

From: Matt Morrow <matt@morrowsurveying.com>  

Sent: Monday, September 25, 2023 8:47 AM 

To: Brian Foster <Brian@cecwest.com> 

Cc: James Houston <james@morrowsurveying.com> 

Subject: FW: 1100-597 Village Farms Davis 

 

Good morning, Brian. 

 

See below link and notes from James. 

 

Let us know if any ques#ons. 

 

 

Matt Morrow 
Morrow Surveying, Inc. 
Phone 916-372-8124  ext. 206 
Web https://morrowsurveying.com/ 
Email matt@morrowsurveying.com 
1255 Starboard Drive 
West Sacramento, CA 95691 
 
   

 

 

 

From: James Houston <james@morrowsurveying.com>  

Sent: Monday, September 25, 2023 8:24 AM 

To: Matt Morrow <matt@morrowsurveying.com> 

Subject: 1100-597 Village Farms Davis 

 

I draFed the RR rails, EP and striping on the road, ditch wall, and the joint poles I could see. Surface is adjusted to the 

previous topo to the south, should be within +/- 0.2’. Let me know if any ques#ons. 

 

hBps://www.dropbox.com/scl/fo/uh37ys3m9kkpbuucaq9fa/h?rlkey=alcpash7aso9ytlsxm46y4e59&dl=0 

 

 

James Houston 
Morrow Surveying, Inc. 
Phone 916-372-8124  ext. 205 
Web https://morrowsurveying.com/ 
Email james@morrowsurveying.com 
1255 Starboard Drive 
West Sacramento, CA 95691 
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