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Environmentally sustainable solutions for the water resources industry



Review Scope of Work

« Existing Data Collection
Effort (cross-sections,
sediment, water level, flow)

* Hydrologic Model and
Results

* Hydraulic Model
Development

* Hydraulic Model Results
 Future Efforts




Review of SOW

Develop Modeling Tools forjg
Watershed Analysis

Model Existing Conditions

Model Future Conditions
Hydrology

Formulate Restoration
Alternatives

Analyze Restoration
Alternatives




Goals and Objectives — Hydraulic Modeling

* Modeling to Improve Restoration Design

* Flood attenuation (water storage)
— Off channel swales / depressional areas

« Sediment Trapping
» Groundwater Recharge
* Reduction of Erosion

* Reduced Flood Risk in Lower Rose Creek
— Due to upstream attenuation / storage




Develop Modeling Analysis Tools

« Bathymetric and
Topographic Surveying

» Characterize Bed and
Bank Sediments

* Hydrologic Analysis

» Hydraulic Analysis

» Sediment Transport
Analysis




Cross Section Surveys

* Transect Locations
— 64 Survey Cross sections
— 500 to 1000 foot spacing

— Rose Creek and San
Clement Creek (I-805 to
Mission Bay)

* See Google Earth







Survey Data Comparison
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Measuring water levels during storm events is important when calibrating hydraulic models. This ensures the results ] b
derived from the model are representative of what is actually occurring in nature. - coec




Stage Data
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Measuring discharge (volume of flowing water) is another important way to calibrate a hydraulic model. This device (Acoustic Doppler
Current Profiler — ADCP) uses acoustic technology to measure velocity (V) and flow area (A) which are used to calculate
discharge (Q). Q=V XA
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Discharge Estimates

2/17/10 13:35 Flood Control Channel

Downstream of Confluence

2/17/10 14:47 Flood Control Channel
Upstream of Confluence
(Hwy 52)
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Characterizing the bed and bank sediments will aid in the understanding the sediment dynamics within Rose Creek. U cbec
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Watershed Hydrologic Model

* Rose Creek Watershed Hydrologic Model

— Developed by Everest International Consultants

e HSPF continuous simulation
— 30 year period continuous rainfall (Airport)
— 18 sub-watersheds within model

« Bulletin 17B Flood Frequency Analysis
— Use model output to determine n-year peak flows

— ldentify corresponding storm events from HSPF
results



Watershed Hydrologic Model

Source: NCWRP 2010




Hydrology — Flood Frequency &

Storm Event

Peak Flows (cfs)
(FEMA, 1972)

Peak Flows (cfs)
(HSPF Model, 2010)

2-year storm

2406

S-year storm

3264

10-year storm

3790

25-year storm

4501

50-year storm

NA

100-year storm

NA




Hydraulic Model Development

HEC-RAS 1D Hydraulic Model

Model Geometry
— 64 surveyed cross sections (I1-805 to Mission Bay)

Model Boundary Conditions
— 100 and 50 Year Flow Events
— 2,5, 10 & 25 Year Flow Events (HSFP)

Hydraulic Roughness (Manning's)

— Estimated in the field per vegetation type along each
surveyed cross section

— Used to quantify flow efficiency



Rose SC Ck  Plan: FEMA 50 100 yr 4/11/2010

.02 .04
Legend

WS 50 Year
Ground

Bank Sta

—~~
=
~
[
i)
©
>
o
L

T T T
150
Station (ft)




Ay

.

@2009(;00316“

& L icihal -
Image U.S. Geological Survey EAE i 9 4 K o e
©2010 Google &7 v, 3 " Y 3 y o
N e nr e =2

Using the modeled water surface elevation and the surrounding topography, we can map the extent of inundation for a
given flow event. This is especially useful when determining what plant pallets are suitable for a given restoration project.




Hydraulic Model Results

« Duration of inundation — Implications for future
restoration efforts

Plan: 2YR River: Rose Creek Reach: RC Upstream RS: 32730.61




Future Efforts

Improvements to the hydrologic estimates
Refinements to the hydraulic model
Formulate restoration alternatives

Model restoration alternatives







