


~ Site Drainage Study for Hazel Ridge ~

Table of Contents

Description Page
l. Project Information 1
Il.  Existing Conditions 2
I11.  Assumptions 2
IV. Hydrologic Methods 3
V. LID 3)
VI. Hydromodification 3
VII. Drainage System 3
VI11. Detention Basin 3
IX. Overland Release 5
X.  Conclusion 8

List of Appendices

Description
Appendix A: SacCalc Results

Appendix B: LID Spread Sheet, LID Exhibit and Tree Planting Plan
Appendix C: Shed Maps and Preliminary Grading Plan

Appendix D : Hec-Ras Model

Baker-Williams Engineering Group




~ Site Drainage Study for Hazel Ridge ~

(This page intentionally blank)

Baker-Williams Engineering Group
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l. Project Information

The Hazel Ridge project is in Orangevale, California on the east side of Hazel Avenue
across from Myhren Way. The project is a proposed rezone from RD-5 to RD 10, a special
development for private roads and a tentative map for 35 single family homes, of the 35
homes 23 are detached and 12 are halfplexs. The roads and detention basin will be privately
owned and maintained. The through drainage pipe system will be maintained by the County,
in a County easement. The project has a gross area of 4.63 acres. This project is an infill
development. It is currently developed with one home and a couple of out buildings The
purpose of this report is to show that the project can be rezoned, developed and meets
Sacramento County drainage requirements without impacting the downstream or upstream
properties.

Figure 1 - Project Area
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1. Existing Conditions

The United States Department of Agriculture soil survey website
(https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx) shows that the existing site
soil is Class B soils and a portion of the offsite shed to the north is Class D soils. The site is
roughly 10% impervious with an existing drainage swale running across the project from the
center on the north side to the southeast corner, where it is picked up by an existing drainage
system. The site slopes at 3% to the existing swale, varying in elevation from 246 feet to 235
feet on the NGVD 88 datum. The existing swale has an upstream shed of 17.01 acres.

1. Assumptions

The site soil is Class B soil type with an infiltration rate of 0.057 in/hr. and a portion of
the offsite shed is Class D soil type with an infiltration rate 0.028 in/hr. All other design
assumptions shall be according to the current drainage design standards.

Baker-Williams Engineering Group
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VI.

VII.

VIII.

Hydrologic Methods

The Sacramento Hydraulic Calculator SacCalc was used to calculate project flows for
24 hour duration 100-year, 10-year, and 2-year events. See Appendix A for calculations and
Appendix C for the shed maps.

|

The Sacramento County Residential Site: LID credits and BMP sizing spread sheet

was used to calculate the LID Credits and BMP sizing. See Appendix B for spread sheet, LID
Exhibit and Tree Planting Plan. To meet the lid requirements, the project will need three
conditions:

1. Plant 45 deciduous trees per tree planting plan.

2. The homes will be required to have disconnected roof drains.

3. The front yard landscape areas will need to have amended soils.
The LID Credit spread sheet uses 27,600 square feet of front yard landscaping per the tree
planting plant. Per the spread sheet the total credits are 133.2.

Hydromodification And Water Quality

The Sacramento Area Hydromodification Map shows that the project is in an area
where Hydromodification is not appliable. The project is a residential project less than 20
acres so water quality is not required.

Drainage Pipe System

The drainage system pipe system will be designed using Nolte Flows and will be in the
private road system and drainage lot, not crossing any residential lots. The outfall is a 24-inch
pipe with a flowline of 229.97 feet, the length of pipe crossing the project is 625 feet. The
swale that flows onto the site enters the project at an elevation of 237 feet, putting in a 24-
inch pipe with 3 feet of cover would put the flowline 5 five deep at an elevation of 232 feet.
The slope of the pipe would be 0.0032 foot/foot. The culvert that crosses Coan Lane has a
flow line of 238.2 feet, six feet higher than the proposed flow line and is 600 feet away
following property lines. The flow line of County structure 401 is 239.87 feet, eight feet
higher than the proposed flow line and is 800 feet following property lines. The slope of a
new pipe line following the property lines would be approximately S=0.01; 4 times the
minimum slope of S=0.0026. The five foot depth of a 24-inch pipe requires a minimum
easement width of 16 feet, the minimum road width is 25 feet.

Detention Basin

The detention basin was designed using the SacCalc HEC 1 modeling section.
The 2 year 24 hour, 10 year 24 hour and the 100 year 24 hour events were used to design the
detention pond to reduce the downstream flows. The combination of the small shed, longer
water course and low infiltration rate of the soils makes the difference between the post and
pre development flows very small. The Pre and Post development impervious areas are in
Table B. With HEC 1 models, the larger the storm, the less the impact there is with the
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increase of impervious area. See Appendix A for the modeling. Table A gives the results.
The Detention Basin is shown on the preliminary grading found in Appendix C.

TABLE A
PRE & POST DEVELOPMENT PEAK FLOWS
24 HOUR EVENT PRE DEVELOPMENT | POST DEVELOPMENT | POST DEVELOPMENT PRETO
CFS CFS WITH DETENTION POST %
100-YEAR 53 47 45 85%
10-YEAR 31 32 22 71%
2-YEAR 16 17 7.6 48%
Table B
Pre Development Impervious Area
Soil

USE Type Area Acres | % of Area % Impervious Impervious Acres

Com D 6.58 31% 90% 5.9

Com B 0.73 3% 90% 0.7

RES 4-6 D 5.71 26% 40% 2.3

RES 4-6 B 2.49 12% 40% 1.0

Ag Res B 15 7% 10% 0.2

Ag Res Site B 4.57 21% 10% 0.5

Total 21.58 48% 10.5

Post Development Impervious Area

USE Area % of Area % Impervious Impervious Acres

Com D 6.58 31% 90% 5.9

Com B 0.73 3% 90% 0.7

Res 4-6 D 5.71 26% 40% 2.3

RES 4-6 B 3.99 19% 40% 1.6

RES 6-8 B 4.57 21% 50% 2.3

Total 21.58 59% 12.7

The Com areas are zoned RD5, but are developed as a Church so 90% imperious was used.
Ag Res is a 1.5 acre parcel with one house, so for pre developed 10% impervious was used. It is
zoned RD5 so for post development RES 4-6 was used with 40% impervious anticipating the parcel mat

develop in the future

Ag Res Site is the project site and is developed with one house and a number of out buildings,
so for pre development Ag Res with 10% impervious was used. The proposed density is 7.5 units so
Res 6-8 with 50% impervious was used for post development.

Baker-Williams Engineering Group
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DETENION SIZE TABLE C

ACTUAL SIZE MODEL SIZE
ELEVATION WIDTH LENGTH AREA AREA VOLUME ACRE- [ AREA VOLUME ACRE-
FT FT FT SFT ACRES FT ACRES FT
230.2 30 121.5 3645 0.0837 0.00 0.1 0.00
235.7 41 132.5 | 54325 0.1247 0.57 0.1 0.55
235.75 53.5 137.5 | 7356.25 0.1689 0.58 0.2 0.56
*236.29 53.5 137.5 | 7356.25 0.1689 0.67 *0.66
236.5 53.5 137.5 | 7356.25 0.1689 0.71 0.2 0.71

The Hec 1 model rounds the areas used to compute detention volume to the nearest tenth of

acre. * elevation is the peak elevation and * Volume Acre-foot of detention for the 100yr event from the
model. The table shows that actual size calculated volumes match the Hec 1 model volumes.

The proposed detention basin significantly reduces the downstream flows to less than the
existing flows; reducing the existing and future drainage impacts.

Overland Release

The onsite overland release path follows the proposed private roads and is not proposed
to cross any lots. The private road ends at the north boundary of the project at the location
where the natural swale enters the project, providing an overland release for the upstream
properties to protect them from flooding.

The existing offsite overland release was field surveyed, including the finished floors
of the existing homes. The existing swale drains into a large type F drop inlet located in the
back yard of Assessor’s Parcel 223-0300-009 (8951 Calvert Avenue). When the existing
drainage system capacity is exceeded; the pre development 2 year, 10 year and 100 year
storm flows overland release across both Assessors Parcels 223-0300-009 and 010. The
parcels were developed in the early1960’s with class C Streets. The pads are below the street
so when the capacity of the drop inlet and pipe system is exceeded, the flow spreads out over
both parcels. The house on parcel 010 (8945 Calvert Avenue) has a finished floor 235.65 feet
and a garage finished floor of 233.79 feet. The main portion of the house on parcel 009
(8951 Calvert Avenue) has a finished floor of 234.93 feet, and a converted garage with a
finished floor of 233.34 feet.

The Hec-RAS model includes 12 senecios:

1. The 100yr, 10yr and 2yr pre flow assumes no drainage flow enters the existing
drainage system.

2. The 100yr, 10yr and 2yr pre pipe flows are reduced by the capacity of the
existing drain pipe.

3. The 100yr, 10yr and 2yr post flow assumes no drainage flow enters the existing
drainage system.

4. The 100yr, 10yr and 2yr post pipe flows are the flows that flow over weir from
the Hec model.

The Hec-Ras Model results are in Tabel D. See Appendix D for the Hec-RAS Model

and exhibits.
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Table D
Hazel Ridge HEC-RAS Results at rear of Homes
River | Profile | Q W.S. Parcel Delta | Parcel Delta | Parcel Delta | Parcel 009 | Delta
Sta Total | Elev 010 FF 010 009 FF Converted
Garage Garage FF
FF
(cfs) | (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
100yr
9909 | pre 53 | 233.89 235,65 | 1.76 | 233.79 | -0.10 | 23493 | 1.04 233.34 | -0.55
100yr
pre-
9909 | pipe 44 | 233.84 235.65 | 1.81 | 233.79 | -0.05| 23493 | 1.09 233.34 | -0.50
100yr
9909 | post 45| 233.84 235.65 | 1.81 | 233.79| -0.05| 23493 | 1.09 233.34 | -0.50
100yr
post-
9909 | pipe 34 | 233.78 235.65 | 1.87 | 233.79 | 0.01| 23493 | 1.15 233.34 | -0.44
10yr
9909 | pre 31| 233.76 235.65 | 1.89( 233.79| 0.03| 23493 | 1.17 233.34 | -0.42
10yr
pre-
9909 | pipe 22 233.7 235.65| 1.95( 233.79| 0.09| 23493 | 1.23 233.34 | -0.36
10yr
9909 | post 22 233.7 235.65| 1.95( 233.79| 0.09| 23493 | 1.23 233.34 | -0.36
10yr
post -
9909 | pipe 13 | 233.63 235,65 | 2.02( 233.79| 0.16 | 234.93 1.3 233.34 | -0.29
9909 | 2yr pre 16 | 233.65 235,65 | 2.00 | 233.79| 0.14| 23493 | 1.28 233.34 | -0.31
2yr pre-
9909 | pipe 8| 233.58 235,65 | 2.07 233.79| 0.21| 23493 | 1.35 233.34 | -0.24
2yr
9909 | post 17 | 233.66 235,65 | 1.99 | 233.79| 0.13| 23493 | 1.27 233.34 | -0.32
2YR
post-
* pipe 0 NA 235.65 NA | 233.79 NA | 234.93 NA 233.34 NA

*The post 2 year storm is contained in the detention and pipe system, there is no
overland flow.

The flows used are from the SacCalc HEC-1 model results. The — pipe flow used is 9
cfs from the HEC-1 Model. River Station 9909 is at the upstream side of the homes.

In comparing the 100 year pre-pipe results highlighted in yellow:
1. The finished floor of the home located on parcel 010 is 1.87 feet higher than

the post water surface and the garage does not get water in it.

Baker-Williams Engineering Group
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2. The finished floor of the original home on parcel 009 is 1.15 feet higher than
the post water surface but the converted garage does get 0.44 feet of water in it.
3. The post 100 year water surface at the upstream side of the homes is 0.06 feet
lower than the pre 100 year water surface.
4. The post 2 year flow is contained by the detention basin.
The water surface elevations are controlled by the crown of the road as show in profile.

With the crown of the Calvert Avenue being higher than the converted garage on
parcel 009 and higher than the pads on parcel 009 and 010 there is no way to build an
effective overland release. By adding the detention to the proposed project, the flows are
reduced and water surfaces are lowered, reducing the drainage impact on the downstream
parcels.

Baker-Williams Engineering Group
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X. Conclusion

The project meets the LID requirements by adding the following three

conditions of approval to the project:

1. Plant 45 deciduous trees per tree planting plan.

2. The homes will be required to have disconnected roof drains.

3. Place amended soil in the front yard landscape areas.
The project is designed so the proposed drainage system will have the capacity and depth to
serve the upstream properties. The project’s private road system is designed to provide an
overland release for the upstream properties. The proposed detention basin reduces the
existing downstream flows for the 24 hour duration 2 year, 10 year, and 100 year storm
events to significantly less than the existing conditions. The reduced flows reduce the existing
and future downstream drainage impacts. The detention basin will be privately owned and
maintained by the home owners and only used as a detention basin. The through drainage
pipe system will be maintained by the County, in a County easement.
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Appendix A
SacCalc Results
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Sacramento method results

Sacramento method results

(Project: Hazel Ridge Pre Development Zone 3)

(100-year, 1-day rainfall)

Page 1 of 1

View HEC-1 output

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
HR7 53. 12:08 .03
(10-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
HR7 31. 12:08 .03
(2-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
HR7 16. 12:08 .03

file:///S:/ BWEG%20Jobs/2021%20Jobs/21-10-037%20Hazel%20Ridge/Engineering/Drain... 11/4/2023



PREDEVELOPEMENT PEAK FLOWS
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Hazel Ridge Pre Development Zone 3 Page 1 of 4

Sacramento Hydrologic Calculator Report
November 4, 2023 6:34
Project Title: Hazel Ridge Pre Development Zone 3 Method: Sacramento County HEC-1 method
Comments: Date: 11/4/2023
Prepared by: KHB

Watershed Hydrologic Summary Data

Mean Lag Times Basin "n" Loss Rates Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
Watershed (acres) (ft) Method (min) Method "n" Method (in/hr) Method Area (%)
HR7 21.58 245 Basin "n" - Computed - Computed - Computed -

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 11/4/2023



Hazel Ridge Pre Development Zone 3 Page 2 of 4

Basin “n” Method Data for Lag Time Computation

Land Use Impervious Area Percent

Channel | Centroid (% or acres)

Length | Length | Slope

Watershed|  (ft) (ft) (ft/ft) |[Channelization| 95 | 90 | 85 [ 80 [ 75 [ 70 | 60 | 50 | 40 [ 30 [ 25 |20 | 15| 10 | 5 2 1 1
Undeveloped 0 0 0
HR 162 1 .01
7 620 810 0 Developed 0.34 0.38 0.28

Refer to the Drainage manual for Land Use Impervious Area Percent

*Dense Oaks, Shrubs, Vines

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 11/4/2023



Hazel Ridge Pre Development Zone 3 Page 3 of 4
Infiltration Loss Rate Data
. Land Use Impervious Area Percent
Soil (% or acres)
Cover
Watershed | Group | 95 90 85 80 75 70 60 50 40 30 25 20 15 10 1 I
B 0.03 0.12 0.28
HR7 C

D 0.31 0.26
Refer to the help file for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines
file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 11/4/2023



Sacramento method results

(Project: Hazel Post Developement with Detention Zone 3)

Sacramento method results

(100-year, 1-day rainfall)

Page 1 of 1

View HEC-1 output

Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
WS001 47. 12:11 .03
DE001 45. 12:14 .03 236. 7 .00
(10-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
ID (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
WS001 32. 12:08 .03
DE001 21. 12:17 .03 236. .6 .00
(2-year, 1-day rainfall)
Peak Time of Basin Peak Peak
flow peak area stage storage  Diversion volume
1D (cfs) (hours) (sq. mi) (feet) (ac-ft) (ac-ft)
WS001 17. 12:08 .03
DEO001 7.6 12:30 .03 234, 4

file:///S:/ BWEG%20Jobs/2021%20Jobs/21-10-037%20Hazel%20Ridge/Engineering/Drain... 12/8/2023



POST DEVELOPMENT HYDROGRAPHS

2yr Post Development
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10yr Post Development
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e CFS FLOW TO DETENTION es===CFS FLOW OUT OF DETENTION e=====STORAGE AC-FT

100yr Post Development
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100YR POST DEVELOPMENT FLOW FROM HEC 1 HYDRODGRAPH

CFS FLOW TO |CFS FLOW OUT OF |STORAGE [STAGE ELEVATION
DETENTION DETENTION AC-FT FEET
Day/Time WS001 DEOO1 DE0O1 DE0O1
1/1/2000 12:12 46.76135254 43.16950607| 0.657546 236.2641602
1/1/2000 12:13 45.63376999 44.59626007| 0.660734 236.2801056
1/1/2000 12:14 44.14259338 44.73381424( 0.661042 236.2816315
1/1/2000 12:15 42.36332321 44.03605652| 0.659483 236.2738342




Hazel Post Developement with Detention Zone 3 Page 1 of 4

Sacramento Hydrologic Calculator Report
December 8, 2023 10:40

Project Title: Hazel Post Developement with Detention Zone 3 Method: Sacramento County HEC-1 method
Comments: Date: 12/8/2023
Prepared by:
Watershed Hydrologic Summary Data
Mean Lag Times Basin "n" Loss Rates Percent Impervious
Area Elevation Lag Time Basin Loss Rate Impervious
Watershed (acres) (ft) Method (min) Method "n" Method (in/hr) Method Area (%)
WS001 21.58 245 Basin "n" - Computed - Computed - Computed -

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 12/8/2023



Hazel Post Developement with Detention Zone 3 Page 2 of 4

Basin “n” Method Data for Lag Time Computation

Land Use Impervious Area Percent

Channel | Centroid % or acres)

Length | Length | Slope

Watershed|  (ft) (ft) (ft/ft) |Channelization| 95 | 90 | 85 | 80 [ 75 | 70 | 60 | 50 | 40 [ 30 | 25 | 20 [ 15 [ 10| 5 | 2 1 1
Undeveloped 0 0 0
1 1 1 .01
W00 836 o18 0 Developed 0.34 0.21]0.45

Refer to the Drainage manual for Land Use Impervious Area Percent

*Dense Oaks, Shrubs, Vines

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 12/8/2023



Hazel Post Developement with Detention Zone 3 Page 3 of 4

Infiltration Loss Rate Data

. Land Use Impervious Area Percent
Soil (% or acres)
Cover
Watershed | Group | 95 90 85 80 75 70 60 50 40 30 25 20 15 10 5 2 1 I
B 0.03 021 | 0.19
WS001 C
D 0.31 0.26

Refer to the help file for Land Use Impervious Area Percent
*Dense Oaks, Shrubs, Vines

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 12/8/2023



Hazel Post Developement with Detention Zone 3 Page 4 of 4

Detention Basin Data

Outlet Data
DetenFion .. . . Elev. | Area Q Coef. |[Exponent
Basin | Initial Condition Pond Storage Relation (ft) (sq ft)
Elevation| 305 | 2357 | 235.75 | 2365 230.5 | 7854 | 0.66 | 05
Elevation ()
(v 202 Area
(ac) 0.0837 | 0.1247 | 0.1689 | 0.1689 235.7 25 3.1 1.5
Pump Data
DEO001 Pump 1 Pump 2 Pump 3 Pump 4 Pump 5
Pump Hydrograph Name Pump Discharge
(cfs)
Elevation at which Pump Turns On
(fo)
Elevation at which Pump Turns Off
(ft)

file:///C:/Users/Bakerk/AppData/Local/Temp/SacCalcProjectSnapshot.xml 12/8/2023



~ Site Drainage Study for Hazel Ridge ~

Appendix B
LID Spread Sheet
LID Exhibit
Tree Planting Plan

Baker-Williams Engineering Group




Hazel Ridge Fill in Blue Highlighted boxes

. Natural storage reservoirs and drainage corridors

. Buffer zones for natural water bodies

. Natural areas including existing trees, other vegetation, and soil
. Common landscape area/park

. Regional Flood Control/Drainage basins

. Natural storage reservoirs and drai
. Buffer zones for natural water bodie
. Natural areas including existing tree:
. Landscape area/park

. Flood Control/Drainage basins

Table D-1a
Dwelling units per acre Imperviousness
017
2 025
34 0.35
5,6 0.40
7 0.50
89 055
10-14 0.60
15-20 0.70

[>JA - Drainage Shed Area

Arsos Parks and Open Space
Ar - Area with Runoff Reduction Potential

Residential



Residential




Single-family areas
Multi-units, detached
Apartment dwelling areas
Multi-units, attached
User Specified

TABLE D-1b

Runoff Coefficient (Rational

Residential

Table D-1c

i= 0.20

in/hr




Residential
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LID EXHIBIT

HAZEL RIDGE

ORANGEVALE
SACRAMENTO COUNTY, CA
JUNE 8, 2023
NOVEMBER 6, 2023
DECEMBER 7, 2023

> O\ VoV

BAKER WILLIAMS
ENGINEERING GROUP

AN

6939 SUNRISE BLVD, SUITE 112
CITRUS HEIGHTS, CA 95610—-3153
Phone (916)331—-4336~Fax (916)331—4430
EMAIL: office@bwengineers.com

JOB NO. 21-10-037
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PLANT SCHEDULE

TREES QTY BOTANICAL NAME COMMON NAME WATER USE

@ 18 ACER RUBRUM "OCTOBER GLORY" OCTOBER GLORY RED MAPLE MODERATE
@ 4 LAGERSTROEMIA INDICA X FAURIEI 'MUSKOGEE"’ MUSKOGEE CRAPE MYRTLE LOW

@ 27 PISTACIA CHINENSIS 'KEITH DAVEY" FRUITLESS CHINESE PISTACHE LOW

PLANTING ENLARGEMENT 1 Q

I_ _—_———————— SEE NORTH WALL ELEVATION - SHEET L3.7 4 QUERCUS AGRIFOLIA COAST LIVE OAK VERY LOW
I PLANTING ENLARGEMENT 5
| B
| FRONT
I LOT LANDSCAPE S.F
I 1 882
I 2 778
I 3 412
I 4 412
| - 5 660
| 6 918
| 7 1802
| 8 690
| T 9 632
| o ENTRY MONUMENT ] 10 872
SEE CIVIL PLANS FOR
| | DeTAILS 11 752
| | RGEMENT 7 12 1602
| ) 13 1592
| 4 | a / 14 1386
| | | I_R 15 476
| | | ] 16 2158
| | 1 ‘ | 17 592
| T T | 18 746
| 19 860
I 20 440
I N 27 334
22 1540
SEE SOUTH WALL ELEVATION - SHEET L3.7 23 1532
6' WOOD FENCE 24 444
SEE CIVIL PLANS 25 528
FOR DETAILS 6 556
STEEL OPEN VIEW FENCE 27 472
SE%LVS'L PLANS FOR 8 5993
29 1236
PLANTING ENLARGEMENT 2 AGGREGATE AREA 27602

WATER EFFICIENT LANDSCAPE ORDINANCE COMPLIANCE

| HAVE COMPLIED WITH THE CRITERIA OF THE WATER EFFICIENT LANDSCAPING ORDINANCE
AND APPLIED THEM FOR THE EFFICIENT USE OF WATER IN THE LANDSCAPE DESIGN PLAN.

.

KEITH P. WILSON, ASLA, CRLA 4728

NOTES:

1. SEE DEVELOPMENT PLAN FOR BUILDING SETBACKS. LANDSCAPE DESIGN INTENT

2 SEE CIVIL ENGINEERING PLANS FOR SLOPES AND GRADES WITHIN THE DESIGNER HAS APPLIED THEIR EXPERTISE, KNOWLEDGE, AND UNDERSTANDING OF
PLANTING AREAS. QUALITY DESIGN TO THE DEVELOPMENT WHICH INCLUDES NATIVE PLANTING IN ORDER TO
SUPPORT WATER EFFICIENT LANDSCAPES AND MINIMAL MAINTENANCE REQUIREMENT ALL
YEAR. THE PLANT PALETTE PROVIDES AESTHETIC ENHANCEMENT FOR THE DEVELOPMENT
THROUGH COLOR, HIERARCHY, AND FOLLOWS ALL APPLICABLE CODES AND ORDINANCES.

N D SIIWA

HAZEL RIDGE STREET TREE PLANTING PLAN L3.0 7
Wilson Design Studio Landscape Architecture

SACRAMENTO, CA DECEMBER 29,2022 50 0000 Street

San Francisco, CA 94102
319.450.3861 | www.wdsla.com



~ Site Drainage Study for Hazel Ridge ~

Appendix C
Shed Maps and Preliminary Grading Plan

Baker-Williams Engineering Group




DRAINAGE SHED MAP PRE-DEVELOPMENT
SACRAMENTO METHOD ZONE 3 - 1 DAY DURATION

HAZEL RIDGE

SACRAMENTO COUNTY ,CALIFORNIA
AUGUST, 2023
NOVEMBER, 2023

O .
7
0
e 240, 448

V2 e T =l N

RD-5

39.31 OUT &
238.21 OUT

TS>S ————

243.7

TYPE D SOIL

?M CHURCH
A COM = 6.58 AC TYPE D

s
'

O \

A

0.73 AC TYPE B
A RD-5
\ | év ARDS5 = 5.71 AC TYPE D
I I A\ S 2.49 AC TYPE B 240 241 439
—
|
_;250 | \/\é @) W
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0
246.5
O

S=0.01
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= |
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#Q”:lq

\—THIS SUBDIVISION WAS BUILT IN 1993 AND DOES NOT HAVE AN OVERLAND RELEASE.

THE PADS ON THE SOUTHWEST SIDE OF THE CUL-DE-SAC ARE 2+ FEET HIGHER THAN THE STREET.

SCALE: 1"=100’
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L

7100’ o’ 700’ 200’ 300°
s ™ s ™ e———— —
GRAPHIC SCALE: 17=100"

BAKER WILLIAMS
ENGINEERING GROUP

6939 SUNRISE BLVD, SUITE 112
CITRUS HEIGHTS, CA 95610-3153
Phone (916)331-4336~Fax (916)331—4430
EMAIL: office@bwengineers.com
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DRAINAGE SHED MAP POST-DEVELOPMENT
SACRAMENTO METHOD ZONE 3 - 1 DAY DURATION

HAZEL RIDGE

SACRAMENTO COUNTY ,CALIFORNIA
AUGUST, 2023
NOVEMBER, 2023
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~ Site Drainage Study for Hazel Ridge ~

Appendix D
Hec-Ras Model

Baker-Williams Engineering Group
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Hazel Ridge Pre HECRAS Results

Reach River Sta |Profile Q Total Min Ch El |W.S. Elev |Crit W.S. |E.G.Elev |[E.G. Slope |Vel Chnl [Flow Area [Top Width [Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland r 10000{100yr pre 53 233.5 233.91 233.91 234.05| 0.028336 2.93 18.1 68.96 1.01
Overland r 10000|100yr pre-pipe 44 233.5 233.88 233.88 234 0.029575 2.82 15.6 64.93 1.01
Overland r 10000{100yr post 45 233.5 233.88 233.88 234.01| 0.029059 2.82 15.95 65.51 1.01
Overland r 10000{100yr post-pipe 34 233.5 233.84 233.84 233.94| 0.029625 2.62 12.97 60.41 1
Overland r 10000|10yr pre 31 233.5 233.82 233.82 233.92| 0.030018 2.56 12.1 58.82 1
Overland r 10000|10yr pre-pipe 22 233.5 233.77 233.77 233.86( 0.03173 2.36 9.32 53.49 1
Overland r 10000|10yr post 22 233.5 233.77 233.77 233.86| 0.03173 2.36 9.32 53.49 1
Overland r 10000|10yr post -pipe 13 233.5 233.71 233.71 233.78| 0.034784 2.07 6.28 46.94 1
Overland r 10000|2yr pre 16 233.5 233.73 233.73 233.81| 0.033583 2.18 7.33 49.29 1
Overland r 10000|2yr pre-pipe 8 233.5 233.68 233.68 233.72| 0.027683 1.64 4.88 43.6 0.86
Overland r 10000(2yr post 17 233.5 233.74 233.74 233.82| 0.033081 2.21 7.68 50.06 1
Overland r 9936(100yr pre 53 232.7 233.93 233.93| 0.000255 0.53 99.53 141.58 0.11
Overland r 9936|100yr pre-pipe 44 232.7 233.87 233.87| 0.000229 0.48 91.36 139.49 0.1
Overland r 9936(100yr post 45 232.7 233.88 233.88| 0.000232 0.49 92.28 139.73 0.11
Overland r 9936|100yr post-pipe 34 232.7 233.8 233.8| 0.000193 0.42 81.81 137 0.09
Overland r 9936(10yr pre 31 232.7 233.78 233.78| 0.000178 0.39 78.93 135.31 0.09
Overland r 9936|10yr pre-pipe 22 232.7 233.71 233.71| 0.000126 0.31 70.01 129.93 0.08
Overland r 9936(10yr post 22 232.7 233.71 233.71| 0.000126 0.31 70.01 129.93 0.08
Overland r 9936|10yr post -pipe 13 232.7 233.63 233.63| 0.000069 0.22 60.03 123.63 0.05
Overland r 9936|(2yr pre 16 232.7 233.66 233.66| 0.000088 0.25 63.56 125.9 0.06
Overland r 9936|2yr pre-pipe 8 232.7 233.59 233.59( 0.000035 0.15 54.24 119.83 0.04
Overland r 9936|2yr post 17 232.7 233.67 233.67| 0.000093 0.26 65.01 126.82 0.06




Hazel Ridge Pre HECRAS Results

Reach River Sta |Profile Q Total Min Ch El |W.S. Elev |Crit W.S. |E.G.Elev |[E.G. Slope |Vel Chnl [Flow Area [Top Width [Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland r 9909(100yr pre 53 232.8 233.89 233.92| 0.001275 1.39 38.24 40 0.25
Overland r 9909|100yr pre-pipe 44 232.8 233.84 233.86( 0.001043 1.21 36.26 40 0.22
Overland r 9909|100yr post 45 232.8 233.84 233.87| 0.001069 1.23 36.48 40 0.23
Overland r 9909|100yr post-pipe 34 232.8 233.78 233.79( 0.000777 1 33.86 40 0.19
Overland r 9909(10yr pre 31 232.8 233.76 233.77| 0.000693 0.94 33.12 40 0.18
Overland r 9909|10yr pre-pipe 22 232.8 233.7 233.71| 0.000444 0.72 30.75 40 0.14
Overland r 9909(10yr post 22 232.8 233.7 233.71| 0.000444 0.72 30.75 40 0.14
Overland r 9909|10yr post -pipe 13 232.8 233.63 233.63| 0.000213 0.47 27.88 40 0.1
Overland r 9909(2yr pre 16 232.8 233.65 233.66| 0.000286 0.55 28.93 40 0.11
Overland r 9909|2yr pre-pipe 8 232.8 233.58 233.58 0.0001 0.31 26.11 40 0.07
Overland r 9909|2yr post 17 232.8 233.66 233.67| 0.000308 0.58 29.36 40 0.12
Overland r 9880[100yr pre 53 232.8 233.84 233.88| 0.001478 1.45 36.53 40 0.27
Overland r 9880|100yr pre-pipe 44 232.8 233.8 233.83| 0.001181 1.26 34.89 40 0.24
Overland r 9880 100yr post 45 232.8 233.81 233.83| 0.001214 1.28 35.08 40 0.24
Overland r 9880|100yr post-pipe 34 232.8 233.75 233.77| 0.000854 1.03 32.87 40 0.2
Overland r 9880(10yr pre 31 232.8 233.74 233.75| 0.000756 0.96 32.25 40 0.19
Overland r 9880|10yr pre-pipe 22 232.8 233.69 233.69( 0.00047 0.73 30.21 40 0.15
Overland r 9880(10yr post 22 232.8 233.69 233.69| 0.00047 0.73 30.21 40 0.15
Overland r 9880|10yr post -pipe 13 232.8 233.62 233.62| 0.000219 0.47 27.63 40 0.1
Overland r 9880|(2yr pre 16 232.8 233.64 233.65| 0.000298 0.56 28.58 40 0.12
Overland r 9880|2yr pre-pipe 8 232.8 233.58 233.58( 0.000101 0.31 25.99 40 0.07
Overland r 9880|(2yr post 17 232.8 233.65 233.66| 0.000321 0.59 28.99 40 0.12




Hazel Ridge Pre HECRAS Results

Reach River Sta |Profile Q Total Min Ch El |W.S. Elev |Crit W.S. |E.G.Elev |[E.G. Slope |Vel Chnl [Flow Area [Top Width [Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland r 9843|100yr pre 53 233.3 233.79 233.8]| 0.002136 0.88 60.31 201.18 0.28
Overland r 9843|100yr pre-pipe 44 233.3 233.75 233.76( 0.002198 0.84 52.68 193.75 0.28
Overland r 9843|100yr post 45 233.3 233.76 233.77| 0.002192 0.84 53.53 194.6 0.28
Overland r 9843|100yr post-pipe 34 233.3 233.71 233.72| 0.002223 0.77 44.16 185.11 0.28
Overland r 9843|10yr pre 31 233.3 233.7 233.7] 0.002179 0.74 41.81 182.66 0.27
Overland r 9843|10yr pre-pipe 22 233.3 233.66 233.66( 0.001966 0.64 34.48 174.78 0.25
Overland r 9843|10yr post 22 233.3 233.66 233.66| 0.001966 0.64 34.48 174.78 0.25
Overland r 9843|10yr post -pipe 13 233.3 233.6 233.61| 0.001725 0.51 25.54 164.66 0.23
Overland r 9843|2yr pre 16 233.3 233.62 233.63| 0.00179 0.55 28.87 168.5 0.24
Overland r 9843|2yr pre-pipe 8 233.3 233.57 233.57| 0.00135 0.4 20.22 158.33 0.2
Overland r 9843|2yr post 17 233.3 233.63 233.64| 0.00171 0.56 30.49 170.33 0.23
Overland r 9831|100yr pre 53 2334 233.73 233.76] 0.006317 1.32 40.25 165.14 0.47
Overland r 9831|100yr pre-pipe 44 233.4 233.69 233.72| 0.008067 1.34 32.89 158.29 0.52
Overland r 9831|100yr post 45 2334 233.69 233.72| 0.007813 1.33 33.73 159.08 0.51
Overland r 9831|100yr post-pipe 34 233.4 233.63 233.66( 0.012492 1.41 24.17 149.77 0.62
Overland r 9831|10yr pre 31 233.4 233.61 233.65( 0.015194 1.45 21.4 146.96 0.67
Overland r 9831|10yr pre-pipe 22 2334 233.55 233.54 233.6] 0.029284 1.65 13.33 123.14 0.88
Overland r 9831|10yr post 22 2334 233.55 233.54 233.6] 0.029284 1.65 13.33 123.14 0.88
Overland r 9831|10yr post -pipe 13 233.4 233.52 233.52 233.55( 0.026109 1.36 9.53 107.49 0.81
Overland r 9831|2yr pre 16 2334 233.53 233.53 233.57| 0.030326 1.53 10.48 111.59 0.88
Overland r 9831|2yr pre-pipe 8 233.4 233.48 233.48 233.51| 0.044869 1.43 5.6 88.43 1
Overland r 9831|2yr post 17 2334 233.52 233.52 233.57| 0.040192 1.72 9.89 109.08 1.01




Hazel Ridge Pre HECRAS Results

Reach River Sta |Profile Q Total Min Ch El |W.S. Elev |Crit W.S. |E.G.Elev |[E.G. Slope |Vel Chnl [Flow Area [Top Width [Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland r 9820[100yr pre 53 233.2 233.72 233.43 233.73| 0.001001 0.7 75.96 202.89 0.2
Overland r 9820[100yr pre-pipe 44 233.2 233.68 233.41 233.69| 0.001001 0.66 66.81 194.68 0.2
Overland r 9820[100yr post 45 233.2 233.68 233.41 233.69| 0.001001 0.66 67.85 195.63 0.2
Overland r 9820|100yr post-pipe 34 233.2 233.62 233.38 233.63| 0.001002 0.61 56.02 184.53 0.19
Overland r 9820(10yr pre 31 233.2 233.6 233.37 233.61| 0.001001 0.59 52.63 181.22 0.19
Overland r 9820|10yr pre-pipe 22 233.2 233.54 233.34 233.55 0.001 0.53 41.79 170.22 0.19
Overland r 9820[10yr post 22 233.2 233.54 233.34 233.55 0.001 0.53 41.79 170.22 0.19
Overland r 9820[10yr post -pipe 13 233.2 233.47 233.32 233.47| 0.001001 0.44 29.49 156.8 0.18
Overland r 9820](2yr pre 16 233.2 233.49 233.32 233.5| 0.001002 0.47 33.8 161.63 0.18
Overland r 9820|2yr pre-pipe 8 233.2 233.41 233.28 233.42( 0.001001 0.37 21.5 147.44 0.17
Overland r 9820]|2yr post 17 233.2 233.5 233.32 233.51| 0.001001 0.48 35.19 163.16 0.18




Hazel Ridge Post HECRAS Results

Reach River Sta [Profile Q Total Min Ch El |W.S. Elev |Crit W.S. [E.G.Elev [E.G. Slope [Vel Chnl |Flow Area |Top Width |Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland rele 10000(100yr pre 53 235.7 236.22 236.22 236.48| 0.023715 4.1 12.93 25 1.01
Overland rels 10000(100yr pre-pipe 44 235.7 236.16 236.16 236.39( 0.024437 3.85 11.44 25 1
Overland rele 10000(100yr post 45 235.7 236.16 236.16 236.4| 0.024287 3.87 11.62 25 1
Overland rels 10000{100yr post-pipe 34 235.7 236.09 236.09 236.28| 0.025523 3.52 9.65 25 1
Overland rele 10000(10yr pre 31 235.7 236.06 236.06 236.24| 0.026274 3.43 9.04 25 1
Overland rels 10000(10yr pre-pipe 22 235.7 235.99 235.99 236.13| 0.027789 3.05 7.22 25 1
Overland rele 10000(10yr post 22 235.7 235.99 235.99 236.13| 0.027789 3.05 7.22 25 1
Overland rels 10000(10yr post -pipe 13 235.7 235.9 235.9 236.01| 0.032052 2.58 5.03 25 1.01
Overland rele 10000|2yr pre 16 235.7 235.93 235.93 236.05| 0.029877 2.75 5.83 25 1
Overland rels 10000|2yr pre-pipe 8 235.7 235.85 235.85 235.92| 0.034621 2.18 3.67 25 1
Overland rele 10000|2yr post 17 235.7 235.94 235.94 236.06| 0.029367 2.8 6.08 25

Overland rele 9995|100yr pre 53 233.5 233.91 233.91 234.05| 0.028336 2.93 18.1 68.96 1.01
Overland rels 9995|100yr pre-pipe 44 233.5 233.88 233.88 234( 0.029575 2.82 15.6 64.93 1.01
Overland rele 9995|100yr post 45 233.5 233.88 233.88 234.01| 0.029059 2.82 15.95 65.51 1.01
Overland rels 9995|100yr post-pipe 34 233.5 233.84 233.84 233.94| 0.029625 2.62 12.97 60.41 1
Overland rele 9995|10yr pre 31 233.5 233.82 233.82 233.92| 0.030018 2.56 12.1 58.82 1
Overland rels 9995|10yr pre-pipe 22 233.5 233.77 233.77 233.86 0.03173 2.36 9.32 53.49 1
Overland rele 9995|10yr post 22 233.5 233.77 233.77 233.86 0.03173 2.36 9.32 53.49 1
Overland rels 9995|10yr post -pipe 13 233.5 233.71 233.71 233.78| 0.034784 2.07 6.28 46.94 1
Overland rele 9995|2yr pre 16 233.5 233.73 233.73 233.81| 0.033583 2.18 7.33 49.29 1
Overland rels 9995|2yr pre-pipe 8 233.5 233.68 233.68 233.72| 0.027683 1.64 4.88 43.6 0.86
Overland rele 9995|2yr post 17 233.5 233.74 233.74 233.82| 0.033081 2.21 7.68 50.06 1




Hazel Ridge Post HECRAS Results

Reach River Sta [Profile Q Total Min Ch El |W.S. Elev |Crit W.S. [E.G.Elev [E.G. Slope [Vel Chnl |Flow Area |Top Width |Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland rele 9936|100yr pre 53 232.7 233.93 233.93| 0.000255 0.53 99.53 141.58 0.11
Overland rels 9936|100yr pre-pipe 44 232.7 233.87 233.87| 0.000229 0.48 91.35 139.49 0.1
Overland rele 9936|100yr post 45 232.7 233.88 233.88| 0.000232 0.49 92.28 139.73 0.11
Overland rels 9936|100yr post-pipe 34 232.7 233.8 233.8| 0.000193 0.42 81.8 137 0.09
Overland rele 9936|10yr pre 31 232.7 233.78 233.78| 0.000178 0.39 78.92 135.31 0.09
Overland rels 9936|10yr pre-pipe 22 232.7 233.71 233.71| 0.000126 0.31 70.01 129.93 0.08
Overland rele 9936|10yr post 22 232.7 233.71 233.71| 0.000126 0.31 70.01 129.93 0.08
Overland rels 9936|10yr post -pipe 13 232.7 233.63 233.63| 0.000069 0.22 60.03 123.63 0.05
Overland rele 9936/|2yr pre 16 232.7 233.66 233.66| 0.000088 0.25 63.56 125.9 0.06
Overland rels 9936/|2yr pre-pipe 8 232.7 233.59 233.59( 0.000035 0.15 54.24 119.83 0.04
Overland rele 9936|2yr post 17 232.7 233.67 233.67| 0.000093 0.26 65.01 126.82 0.06
Overland rele 9909|100yr pre 53 232.8 233.89 233.92| 0.001275 1.39 38.24 40 0.25
Overland rels 9909|100yr pre-pipe 44 232.8 233.84 233.86| 0.001044 1.21 36.25 40 0.22
Overland rele 9909|100yr post 45 232.8 233.84 233.87| 0.00107 1.23 36.48 40 0.23
Overland rels 9909|100yr post-pipe 34 232.8 233.78 233.79| 0.000777 1 33.86 40 0.19
Overland rele 9909|10yr pre 31 232.8 233.76 233.77| 0.000693 0.94 33.12 40 0.18
Overland rels 9909|10yr pre-pipe 22 232.8 233.7 233.71| 0.000444 0.72 30.75 40 0.14
Overland rele 9909|10yr post 22 232.8 233.7 233.71| 0.000444 0.72 30.75 40 0.14
Overland rels 9909|10yr post -pipe 13 232.8 233.63 233.63| 0.000213 0.47 27.88 40 0.1
Overland rele 9909|2yr pre 16 232.8 233.65 233.66| 0.000286 0.55 28.93 40 0.11
Overland rels 9909|2yr pre-pipe 8 232.8 233.58 233.58 0.0001 0.31 26.11 40 0.07
Overland rele 9909|2yr post 17 232.8 233.66 233.67| 0.000308 0.58 29.36 40 0.12




Hazel Ridge Post HECRAS Results

Reach River Sta [Profile Q Total Min Ch El |W.S. Elev |Crit W.S. [E.G.Elev [E.G. Slope [Vel Chnl |Flow Area |Top Width |Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland rele 9880|100yr pre 53 232.8 233.84 233.88| 0.001478 1.45 36.53 40 0.27
Overland rels 9880|100yr pre-pipe 44 232.8 233.8 233.83| 0.001181 1.26 34.89 40 0.24
Overland rele 9880|100yr post 45 232.8 233.81 233.83| 0.001214 1.28 35.08 40 0.24
Overland rels 9880|100yr post-pipe 34 232.8 233.75 233.77| 0.000855 1.03 32.87 40 0.2
Overland rele 9880|10yr pre 31 232.8 233.74 233.75| 0.000756 0.96 32.25 40 0.19
Overland rels 9880|10yr pre-pipe 22 232.8 233.69 233.69| 0.00047 0.73 30.21 40 0.15
Overland rele 9880|10yr post 22 232.8 233.69 233.69| 0.00047 0.73 30.21 40 0.15
Overland rels 9880|10yr post -pipe 13 232.8 233.62 233.62| 0.000219 0.47 27.63 40 0.1
Overland rele 9880|2yr pre 16 232.8 233.64 233.65| 0.000298 0.56 28.58 40 0.12
Overland rels 9880|2yr pre-pipe 8 232.8 233.58 233.58| 0.000101 0.31 25.99 40 0.07
Overland rele 9880|2yr post 17 232.8 233.65 233.66| 0.000321 0.59 28.99 40 0.12
Overland rele 9843|100yr pre 53 233.3 233.79 233.8| 0.002136 0.88 60.31 201.18 0.28
Overland rels 9843|100yr pre-pipe 44 233.3 233.75 233.76 0.0022 0.84 52.66 193.74 0.28
Overland rele 9843|100yr post 45 233.3 233.76 233.77| 0.002193 0.84 53.52 194.59 0.28
Overland rels 9843|100yr post-pipe 34 233.3 233.71 233.72| 0.002225 0.77 44.15 185.1 0.28
Overland rele 9843|10yr pre 31 233.3 233.7 233.7| 0.00218 0.74 41.8 182.65 0.27
Overland rels 9843|10yr pre-pipe 22 233.3 233.66 233.66| 0.001966 0.64 34.48 174.78 0.25
Overland rele 9843|10yr post 22 233.3 233.66 233.66| 0.001966 0.64 34.48 174.78 0.25
Overland rels 9843|10yr post -pipe 13 233.3 233.6 233.61| 0.001725 0.51 25.54 164.66 0.23
Overland rele 9843|2yr pre 16 233.3 233.62 233.63| 0.00179 0.55 28.87 168.5 0.24
Overland rels 9843|2yr pre-pipe 8 233.3 233.57 233.57| 0.00135 0.4 20.22 158.33 0.2
Overland rele 9843|2yr post 17 233.3 233.63 233.64| 0.00171 0.56 30.49 170.33 0.23




Hazel Ridge Post HECRAS Results

Reach River Sta [Profile Q Total Min Ch El |W.S. Elev |Crit W.S. [E.G.Elev [E.G. Slope [Vel Chnl |Flow Area |Top Width |Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Overland rele 9831|100yr pre 53 233.4 233.73 233.76| 0.006317 1.32 40.25 165.14 0.47
Overland rels 9831|100yr pre-pipe 44 233.4 233.69 233.72| 0.008087 1.34 32.87 158.26 0.52
Overland rele 9831|100yr post 45 233.4 233.69 233.72| 0.00783 1.34 33.7 159.06 0.51
Overland rels 9831|100yr post-pipe 34 233.4 233.63 233.66| 0.012595 1.41 24.11 149.7 0.62
Overland rele 9831|10yr pre 31 233.4 233.61 233.65| 0.015543 1.46 21.25 146.8 0.68
Overland rels 9831|10yr pre-pipe 22 233.4 233.55 233.54 233.6| 0.029284 1.65 13.33 123.14 0.88
Overland rele 9831|10yr post 22 233.4 233.55 233.54 233.6| 0.029284 1.65 13.33 123.14 0.88
Overland rels 9831|10yr post -pipe 13 233.4 233.52 233.52 233.55| 0.026109 1.36 9.53 107.49 0.81
Overland rele 9831|2yr pre 16 233.4 233.53 233.53 233.57| 0.030326 1.53 10.48 111.59 0.88
Overland rels 9831|2yr pre-pipe 8 233.4 233.48 233.48 233.51| 0.044869 1.43 5.6 88.43 1
Overland rele 9831|2yr post 17 233.4 233.52 233.52 233.57| 0.040192 1.72 9.89 109.08 1.01
Overland rele 9820|100yr pre 53 233.2 233.72 233.43 233.73| 0.001001 0.7 75.96 202.89 0.2
Overland rels 9820|100yr pre-pipe 44 233.2 233.68 233.41 233.69| 0.001001 0.66 66.81 194.68 0.2
Overland rele 9820|100yr post 45 233.2 233.68 233.41 233.69| 0.001001 0.66 67.85 195.63 0.2
Overland rels 9820|100yr post-pipe 34 233.2 233.62 233.38 233.63| 0.001002 0.61 56.02 184.53 0.19
Overland rele 9820|10yr pre 31 233.2 233.6 233.37 233.61| 0.001001 0.59 52.63 181.22 0.19
Overland rels 9820|10yr pre-pipe 22 233.2 233.54 233.34 233.55 0.001 0.53 41.79 170.22 0.19
Overland rele 9820|10yr post 22 233.2 233.54 233.34 233.55 0.001 0.53 41.79 170.22 0.19
Overland rels 9820|10yr post -pipe 13 233.2 233.47 233.32 233.47| 0.001001 0.44 29.49 156.8 0.18
Overland rele 9820|2yr pre 16 233.2 233.49 233.32 233.5| 0.001002 0.47 33.8 161.63 0.18
Overland rels 9820|2yr pre-pipe 8 233.2 233.41 233.28 233.42| 0.001001 0.37 215 147.44 0.17
Overland rele 9820|2yr post 17 233.2 233.5 233.32 233.51| 0.001001 0.48 35.19 163.16 0.18
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	1. Plant 45 deciduous trees per tree planting plan.
	2. The homes will be required to have disconnected roof drains.
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	The proposed detention basin significantly reduces the downstream flows to less than the existing flows; reducing the existing and future drainage impacts.
	IX. Overland Release
	*The post 2 year storm is contained in the detention and pipe system, there is no overland flow.
	The flows used are from the SacCalc HEC-1 model results. The – pipe flow used is 9 cfs from the HEC-1 Model.  River Station 9909 is at the upstream side of the homes.
	In comparing the 100 year pre-pipe results highlighted in yellow:
	1. The finished floor of the home located on parcel 010 is 1.87 feet higher than the post water surface and the garage does not get water in it.
	2. The finished floor of the original home on parcel 009 is 1.15 feet higher than the post water surface but the converted garage does get 0.44 feet of water in it.
	3. The post 100 year water surface at the upstream side of the homes is 0.06 feet lower than the pre 100 year water surface.
	4. The post 2 year flow is contained by the detention basin.
	The water surface elevations are controlled by the crown of the road as show in profile.
	With the crown of the Calvert Avenue being higher than the converted garage on parcel 009 and higher than the pads on parcel 009 and 010 there is no way to build an effective overland release. By adding the detention to the proposed project...
	X. Conclusion
	1. Plant 45 deciduous trees per tree planting plan.
	2. The homes will be required to have disconnected roof drains.
	3. Place amended soil in the front yard landscape areas.
	The project is designed so the proposed drainage system will have the capacity and depth to serve the upstream properties. The project’s private road system is designed to provide an overland release for the upstream properties. The proposed detention...
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