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Figure 1: Location Map 

. 3 PROJECT SITE I 

Figure 2: Vicinity Map 

(Source: Google Maps) 
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Ffgure 3: Mean Annual Precipitation 
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I. PROJECT INTRODUCTION 

The project is located within unincorporated El Dorado County, California, south of 
the Missouri Flat R0adlU.S. Route 50 (US-50) Interchange, west of the City of 
Placerville, and north of the town of Diamond Springs (see Figure 1). As illustrated 
in Figure 2, the principle roadway network in the vicinity of the project includes 
Missouri Flat Road, Pleasant Valley Road (SR-49), Diamond Road (SR-49), Lime 
Kiln Road, and China Garden Road. 

The project area roughly corresponds with the southeast corner of Section 24 and 
the northeastern corner of Section 25, Township 10 N, Range 10 E and the 
southwestern portion of Section 19 and northwest corner of Section 30 Township 
10 N, Range 11 E (Mount Diablo Baseline and Principal Meridian) on the U.S. 
Geological Survey (USGS) Placerville 7. bminute quadrangle. 

Land use within the project area is designated industrial and commercial according 
to the County's General Plan Land Use Map. Actual land uses adjacent to the 
project corridor are more variable and include pockets of residential development, 
various manufacturing and materials storage areas, and vacant industrial lots. 

Diamond Springs Parkway would connect Missouri Flat Road with State Route 49 
(SR-49). The project is identified in the County General Plan Circulation Map (El 
Dorado County 2004, as amended 2008) as a planned roadway and is part of 
DOT'S Byear Capital Improvement Plan (CIP) and the County's 20-year Traffic 
Impact Mitigation (TIM) Fee Program. 

This report addresses pre- and post-development drainage patterns associated 
with the development of the new road construction and realignments required of 
the project. 

II. METHODOLOGY 

The information and calculations presented in this report follow the requirements of 
El Dorado County through use of the methodology outlined in the "County of El 
Dorado Drainage Manual", March 14, 1995, hereafter referred to as the Drainage 
Manual. Computer models used include HEC-HMS version 3.2 for hydrology, and 
StormCAD V8 XM Edition for pipe network hydraulics. 

Ill. OBJECTIVE 

An existing conditions hydrologic model will be created and used as a baseline 
with which to aid in design of storm drain facilities such as pipe networks and 
culverts. The impact of the proposed roadways will be analyzed and compared to 
the baseline to minimize changes to existing drainage patterns. A hydraulic model 
will be created to determine preliminary hydraulic grade lines throughout the 
systems to verify pipe and drainage crossing sizing. 
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IV. SUMMARY 

Peak flows to the points of interest have been calculated and are summarized in 
Table 1. See Appendix A for a schematic of the hydrologic model. The 
construction of the roads results in minor changes to the drainage patterns in the 
vicinity. 
Table 1: Summary of Peak Flows at Project Boundaries 

Diamond Springs Parkway 

F \O-CTA OFFICE\08-026-001 Diamond Springs Parkway\Dra1nage\052009 Drainage\052009 ASB Drainage Study.doc 

Drainage flows at Project Boundaries 

Drainage Area 10-Year Peak 100-Year Peak 

Sub-basin A (Missouri Flat Rd Tie-in) 
Pre-Development 23.90 

Sub-basin B (Northwest Ditch) 
Pre-Development 

Sub-basin C-D (North Ditch) 
Pre-Development I 14.57 

Sub-basin E (Northeast Ditch) 
Pre-Development 26.92 

Sub-basin F-la (Hwy 49 North) 

Sub-basin F-I b (East Ditch) 
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Pre-Development 6.34 
Post-Development 6.59 

Difference 0.25 

Sub-basin G (Hwy 49 at Pleasant Valley Rd) 
Pre-Development 33.94 

Post-Development 33.78 
Difference -0.16 

4.80 
5.10 
0.30 

20.00 
19.50 
-0.50 

7.90 
8.30 
0.40 

35.20 
34.70 
-0.50 



The drainage shed patterns are maintained between the pre-development and 
post-development condition which minimizes impacts to the existing hydraulic 
system. The largest increase in post development flows are found at Sub-basin A, 
which is the tie in to the existing Missouri Flat Road system at the west end of the 
project. The 100-year runoff increases by 2.7 cfs, attributed to the increase in 
impervious area. The remaining shed areas have changes in pre-development to 
post-development flows of less between 2% and 5%. The 5% change in shed flow 
characteristics is a function of a change in shed area. 

A well-defined channel crosses the proposed Parkway alignment at Station 82+50. 
For the purposes of this study, it is assumed that a structure of adequate 
conveyance area will be constructed to pass the 100-year flow. Culvert type 
selection and hydraulic analysis will be conducted at a later date pending the 
disposition of regulatory permitting. 

V. HYDROLOGY 

The hydrologic analysis was performed and analyzed as set forth in the Drainage 
Manual. USDA Soil Conservation Service (SCS) Technical Release 55 (TR-55) is 
used to assign curve numbers (CN) in calculating runoff. TR-55 is also used to 
compute time of concentration, or the time it takes for runoff to travel from the most 
hydraulically distant part of the watershed to the point of concentration. 

A. WATERSHED PARAMETERS 
1. PRECIPITATION 

Mean annual rainfall for the project site is 38 inches per year (Figure 3). 
Using the tables in the Drainage Manual (Jim Goodridge, 1989), the 
rainfall depth is 4.91 1 inches for the 10-year storm and 6.962 inches for 
the 100-year storm (Appendix C). 

2. SOILS 
Soil classification is made using data from the National Resources 
Conservation Service (NRCS, previously known as SCS) Web Soil 
Survey. The soils in the project area are generally well draining, 
consisting primarily of Placer Diggings (PrD) with a corresponding 
hydrologic soil group rating (HSG) of " A .  At the east end of the project 
there are regions of Diamond Springs very fine sandy loam (DfC and 
DfB) with HSG rating of "C". A small area of mixed alluvial land with 
HSG "DM exists near the intersection of Highway 49 and Pleasant Valley 
Road. See Appendix C for soils map and descriptions. 

3. INFILTRATION 
With the hydrologic soil group established, infiltration rates can be 
estimated using SCS runoff curve numbers (CN) found by comparing 
existing land uses against WinTR-55 Table 2-2 (Appendix C). For 
subcatchment areas with multiple land uses andlor soil types, a 
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weighted CN is calculated to be used for the total area of the 
subcatchment. Weighted CN calculations can be found for the existing 
and proposed watersheds in Appendix A and B, respectively. 

4. TOPOGRAPHY 
Topographic information used in the calculations was obtained from a 
recent aerial survey and from 7.5-minute quadrangle maps for the areas 
outside of the survey limits. Supplemental ground surveys were 
conducted by CTA Engineering & Surveying to obtain storm drain grate 
and flow line elevations. 

5. TIME OF CONCENTRATION 
Time of concentration was calculated in a computer spreadsheet using 
the equations presented in TR-55. Summary output can be found in 
Appendix A and B for existing and proposed watersheds, respectively. 

6. REACH ROUTING 
Channelized flow is analyzed within the HEC-HMS model using the 
Kinematic Wave routing method, which takes into account channel 
shape, size, slope and roughness to estimate travel time through a 
reach. 

VI. HYDRAULICS 

A. SUMMARY 
Storm drain structures and pipes are designed using closed conduit flow 
criteria outlined in the El Dorado County Drainage Manual. A Manning's n 
Value of 0.013 was assumed for all pipes. Schematic layouts, tables and 
profiles can be found in Appendix D. 

B. DESIGN CONSIDERATIONS 
I DESIGN STORM FREQUENCY 

Per the El Dorado County Drainage Manual Section 4, the drainage 
system is designed to convey a 10-year storm with the water surface 
elevation contained within all pipes. The design will also pass a 100- 
year event without damage to structures or flooding of roadways. 

2. DESIGN STORM DURATION 
The goal in storm drain design is to convey the maximum peak flow for a 
given design storm. This involves choosing a storm with the same 
duration as the time of concentration for the watershed (critical duration). 
In this case, the minimum time of concentration is five minutes and the 
corresponding intensity will be used. As the storm flow is passed down 
the collection system the time of concentration at each point downstream 
of the headwater sheds will increase according to shed minimum time of 
concentration plus travel time in pipes. StorrnCAD automatically 
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calculates the new time of concentration at each junction and adjusts the 
intensity accordingly. 

3. INLETCAPACITY 
It is assumed for this preliminary study that the at-grade inlets capture 
100% of the flow. For the final hydraulic analysis, each inlet's capacity 
should be further analyzed to determine if bypass flow is occurring. 

4. MINOR LOSSES 
Hydraulic energy losses and transformation calculations are performed 
within StormCAD. Head losses are estimated using the "Standard" head 
loss method with coefficients varying with pipe inlethutlet configuration 
based on Figure 4. 

5. ROADWAY GUTTER CAPACITY 
Spacing of drainage inlets was based upon containment of the 100yr 
storm event between the curb face and extending to one foot from the 
traveled way. Supporting calculations can be found in Appendix D. 
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/lyPe of Manhole Headloes Coefftclent 
Trunkline only with no bend at the junction 

Twnktine only with 45"be nd the junction o ' p r  

/Two mugMy equivalent entrance lines with mangle < 90' between b e s  

1 

0.8 

i 
1 

two roughly hlyu9uimt entrance lines with mgfe > 90' between lines 

jThree or more entrance lines 

Figure 4: Junction Headloss Coefficients 

6. OVERLAND RELEASE 
Overland release was not considered in detail in this preliminary study, 
although by inspection there are no potential areas of concern. During 
final road and storm sewer design, the overland path of travel should be 
considered, assuming that each drainage structure inlet is fully plugged. 
The overland release path requires that the highest water surface 
elevation is at least one foot below finished floor elevation of the lowest 
structure affected by the backwater. 
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C. WATER SURFACE PROFILES 

Water surface profiles for key components of the storm sewer pipe network 
are shown graphically and in a tabulated summary in Appendix D. 

VII. CONCLUSIONS 

The proposed road surface drainage system and storm sewer network 
was preliminarily designed to direct anticipated storm flow from the 
roadways toward well-defined channels or existing storm drain systems, 
while at the same time carrying existing flows from the surrounding areas 
through the roadways in pipe crossings. 

Only minor changes in drainage patterns are proposed. Table 1 details the 
changes in area of each drainage shed. 

Increases in peak flows are expected to the following watersheds (all flows 
are for the 100-year event): 

o A (Missouri Flat Road, +2.7 cfs), 
o CID (North Ditch, +2.3 cfs), 

A site visit and walk of the north ditch, northeast ditch and east ditch 
confirmed their capacity is adequate for the increases in peak flows. 
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VIII. APPENDIX A: EXISTING CONDITIONS 

Diamond Springs Parkway Page A-I 
May 2009 

F:\O-CTA OFFICE\OB-026001 Diamond Springs ParkwayU)rainage\052009 Drainage\052009 AS6 Drainage Study.doc 



Hvdroloaic Element 
A- 1 
6- 1 
C-1 
C-2 
C-3 
C-4 
C-5 
D-1 
D-2 
D-3 
D-4 
0-5 
E-1 
E-2 
E-3 
East Ditch 
F-1 a 
F-1 b 
G-1 
G-2 
G-3 
Hwy 49 North 
Jct C2 
Jct C4 
Jct C5a 
Jct C5b 
Jct CD 
Jct D2 
Jct 03 
Jct 0-4 
Jct 05 
Jct E2 
Jct E3 
Jct G2 
Northeast Ditch 
North Outlet 
Northwest Ditch 
Pleasant Valley Rd 
RC2a 
RC2b 
RC4 
RC5a 
RC5b 
RD2 
RD4 
RD5 
RE2 
RE3 
RG2a 
RG2b 
SD System - Mo Flat 

Drainaae Area (mi21 Peak Flow (cfs) Time of Peak 
0.03734 1 -4 01 Jan2008,09:00 
0.00331 2 01 Jan2008,09:00 

0.0086875 3.1 01 Jan2008,09:00 
0.01 984 0.6 01 Jan2008,17:33 

0.004375 2.3 01 Jan2008,08:59 
0.009 2.3 01 Jan2008,09:00 

0.02078 0 02Jan2008,Ol:Ol 
0.02625 14.1 01 Jan2008,09:00 
0.06484 37.6 01 Jan2008,09:00 
0.01 278 8.2 01 Jan2008,08:59 
0.0021 6 1 01 Jan2008,08:56 
0.01 03 0.6 01 Jan2008,09:08 
0.01 8 8.4 01 Jan2008, 08:59 

0.005938 4.4 01 Jan2008,08:58 
0.01 81 25 1 1.8 01 Jan2008,09:00 

0.0099 4.8 01 Jan2008,09:03 
0.007375 3.8 01 Jan2008,09:01 

0.0099 4.8 01 Jan2008,09:03 
0.01 303 5.5 01 Jan2008,09:01 
0.0239 9.2 01 Jan2008,09:02 
0.01 61 5.2 01 Jan2008,09:01 

0.007375 3.8 01 Jan2008,09:01 
0.0285275 3.4 01 Jan2008,09:04 
0.01 3375 4.6 01 Jan2008,09:00 

0.041 9025 8.1 01 Jan2008,09:03 
0.0626825 8 01 Jan2008,09:05 
0.1 7901 25 68.9 01 Jan2008,09:02 

0.091 09 51.6 01 Jan2008,09:01 
0.1 0387 59.7 01 Jan2008,09:00 
0.1 0603 60.6 01 Jan2008,09:00 
0.1 1633 61 01 Jan2008,09:01 

0.023938 12.7 01 Jan2008,08:59 
0.042063 24.5 01 Jan2008,09:00 
0.03693 14.8 01 Jan2008,09:01 

0.042063 24.5 01 Jan2008,09:00 
0.1 7901 25 68.9 01 Jan2008,09:02 

0.00331 2 01 Jan2008,09:00 
0.05303 20 01 Jan2008,09:01 

0.0086875 3.1 01 Jan2008,09:03 
0.0086875 3.1 01 Jan2008,09:03 
0.004375 2.3 01 Jan2008,09:01 
0.01 3375 4.6 01 Jan2008,09:02 

0.041 9025 8 01 Jan2008,09:05 
0.02625 14.1 01 Jan2008,09:03 
0.1 0387 59.7 01 Jan2008,09:01 
0.1 0603 60.6 01 Jan2008,09:01 

0.01 8 8.4 01 Jan2008,08:59 
0.023938 12.7 01 Jan2008,09:00 
0.01 303 5.5 01 Jan2008,09:01 
0.01 303 5.5 01 Jan2008,09:01 
0.03734 1.4 01 Jan2008,09:00 

Volume (in) 
0.45 
3.76 
2.49 
0.74 
3.51 
2.03 

0 
3.59 
3.85 
4.1 

2.96 
0.93 
2.91 
4.7 

4.16 
3.1 9 
3.29 
3.1 9 
2.74 
2.79 
2.26 
3.29 
1.27 . 
2.51 
1.66 
1.1 1 
2.69 
3.77 
3.81 
3.79 
3.54 
3.36 
3.7 

2.77 
3.7 

2.69 
3.76 
2.62 
2.48 
2.48 
3.5 

2.51 
1 -66 
3.58 
3.81 
3.79 
2.91 
3.35 
2.74 
2.74 
0.45 

area (ac) 
23.90 
2.1 2 
5.56 

12.70 
2.80 
5.76 

13.30 
16.80 
41.50 
8.1 8 
1.38 
6.59 

1 1.52 
3.80 

11.60 
6.34 
4.72 
6.34 
8.34 

15.30 
10.30 
4.72 

18.26 
8.56 

26.82 
40.12 

1 14.57 
58.30 
66.48 
67.86 
74.45 
15.32 
26.92 
23.64 
26.92 

1 14.57 
2.1 2 

33.94 
5.56 
5.56 
2.80 
8.56 

26.82 
16.80 
66.48 
67.86 
1 1.52 
15.32 
8.34 
8.34 

23.90 
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Hvdrolaaic Element 
A- 1 
B- 1 
C-1 
C-2 
C-3 
C-4 
C-5 
D- 1 
D-2 
D-3 
D-4 
D-5 
E-1 
E-2 
E-3 
East Ditch 
F-la 
F-1 b 
G- 1 
G-2 
G-3 
Hwy 49 North 
Jct C2 
Jct C4 
Jct C5a 
Jct C5b 
Jct CD 
Jct D2 
Jct 03 
Jct D-4 
Jct D5 
Jct E2 
Jct E3 
Jct G2 
Northeast Ditch 
North Outlet 
Northwest Ditch 
Pleasant Valley Rd 
RC2a 
RC2b 
RC4 
RC5a 
RC5b 
RD2 
RD4 
RD5 
RE2 
RE3 
RG2a 
RG2b 
SD System - Mo Flat 

Drainaue Area (mi21 Peak Flow (cfsl Time of Peak 
0.03734 2 01 Jan2008,09:00 
0.00331 3.1 01 Jan2008,09:00 

0.0086875 5.5 01 Jan2008,09:00 
0.01 984 3.3 01 Jan2008,09:02 

0.004375 3.6 01 Jan2008,08:58 
0.009 4.5 01 Jan2008,09:00 

0.02078 0.3 01 Jan2008,22:56 
0.02625 22.1 01Jan2008,09:00 
0.06484 57.4 01 Jan2008, 09:OO 
0.01 278 12.2 01 Jan2008, 08:59 
0.0021 6 1.6 01 Jan2008,08:56 
0.01 03 2.4 01 Jan2008,09:04 
0.01 8 14.2 01 Jan2008,08:59 

0.005938 6.3 01 Jan2008,08:57 
0.01 81 25 17.6 01 Jan2008,09:00 

0.0099 7.9 01 Jan2008,09:03 
0.007375 6.1 01 Jan2008,09:01 

0.0099 7.9 01 Jan2008,09:03 
0.01 303 9.6 01 Jan2008,09:00 
0.0239 15.7 01 Jan2008,09:02 
0.01 61 9.8 01 Jan2008,09:01 

0.007375 6.1 01 Jan2008,09:01 
0.0285275 8.8 01 Jan2008,09:02 
0.01 3375 8.2 01 Jan2008, 09:OO 

0.041 9025 17 01 Jan2008,09:02 
0.0626825 17 01 Jan2008,09:03 
0.1 7901 25 1 12 01 Jan2008,09:02 

0.091 09 79.4 01 Jan2008,09:01 
0.1 0387 91 -6 01 Jan2008,09:00 
0.1 0603 93 01 Jan2008,09:00 
0.1 1633 95.3 01 Jan2008,09:01 

0.023938 20.4 01 Jan2008,08:59 
0.042063 37.9 01 Jan2008,09:00 
0.03693 25.3 01 Jan2008,09:01 

0.042063 37.9 01 Jan2008,09:00 
0.1 7901 25 1 12 01 Jan2008,09:02 

0.00331 3.1 01 Jan2008,09:00 
0.05303 35.2 01 Jan2008,09:01 

0.0086875 5.5 01 Jan2008,09:02 
0.0086875 5.5 01 Jan2008,09:03 
0.004375 3.6 01 Jan2008,09:00 
0.0 1 3375 8.2 01 Jan2008,09:01 

0.041 9025 17 01 Jan2008,09:03 
0.02625 22.1 01 Jan2008,09:02 
0.1 0387 91.5 01 Jan2008,09:01 
0.1 0603 92.9 01 Jan2008,09:01 

0.01 8 14.2 01 Jan2008,08:59 
0.023938 20.4 01 Jan2008,09:00 
0.01 303 9.6 01 Jan2008,09:00 
0.01 303 9.6 01 Jan2008,09:00 
0.03734 2 01 Jan2008,09:00 

Volume (in) 
1 .I2 
5.72 
4.1 7 
1.74 
5.37 
3.52 
0.2 

5.47 
5.76 
6.07 
4.74 
2.08 
4.76 
6.74 
6.1 5 
5.07 
5.1 9 
5.07 
4.55 
4.48 
3.94 
5.1 9 
2.48 
4.1 2 

3 
2.07 
4.22 
5.67 
5.72 
5.7 

5.38 
5.25 
5.64 
4.5 

5.64 
4.22 
5.72 
4.33 
4.1 6 
4.1 5 
5.36 
4.1 2 
2.99 
5.45 
5.72 
5.7 

4.76 
5.25 
4.55 
4.55 
1.12 

Results - RAW Pre 100 



DIAMOND SPRINGS PARKWAY 
PRE-DEVELOPMENT RUNOFF CURVE NUMBER CALCULATIONS 

-3esidential ( I  acre) 6.00 25.10% 

WoodslGrass (Good) 

6.20 36.90% 
6.10 36.31% 
16.80 100.00% 

Brush (Poor) 6.10 14.70% A 48 7 
Industrial 24.60 59.28% A 81 48 

41.50 100.00% I 74 
0.065 =mi2 
2 

Industrial 8.18 100.00% A 81 81 
8.18 100.00% I 81 
0.013 =mi2 

Tab: Pre-Dev-Curve Number 
F:\O-CTA OFFICE\07-044-002 Diamond Springs Parkway Phase II\Drainage Report\ 
Drainage Data - 092208.xls 



DIAMOND SPRINGS PARKWAY 
PRE-DEVELOPMENT RUNOFF CURVE NUMBER CALCULATIONS 

ubshedl Typeof Land Use I Area I % I HSG I CN I Welghted CN 
n.A Acres Percentage Soil Group Curve No. CN 

Industrial 1.00 72.46% A 81 59 
Brush (Poor) 0.38 27.54% A 46 13 

1.38 100.00% I 72 
0.002 =miz 
2 

~~ ~~~~~ ~ ~ ~ - -  - 7 Woods (Good) 4.10 62.12% C 
Woods ( ~ o o d j  2.50 37.86% A 30 

6.60 100.00% 
0.010 =miz 
Acres Percentage Soil Group Curve No. CN 

Industrial 4.50 39.13% C 91 36 
Woods (Fair) 0.50 4.35% C 70 3 

Industrial 5.40 46.96% A 81 38 
Woods (Fair) 1.10 9.57% A 30 

11.50 100.00% + 
0.018 =miz 
8 

Industrial 3.80 100.00% C 91 91 
3.80 100.00% 
0.006 =miz 

r 
Industrial 7.00 60.34% C 91 55 
Industrial 4.10 35.34% A 61 29 

Woods (Fair) 0.50 4.31% A 30 
11.60 100.00% + 
0.01s =mi2 
Acres Percentage Soil Group Curve No. CN 

Industrial 4.72 100.00% A 81 
4.72 100.00% 
0.007 =miz 
Acres Percentage Soil Group Culve No. CN 

Industrial 6.31 100.00% A 81 
6.31 100.00% + 
0.010 =miz 
0 

Residential (1 acre) 7.50 89.93% C 79 71 
Woods (Fair) 0.84 10.07% C 73 

8.34 100.00% 
0.013 =mi2 
2 

Residential (1 acre) 4.20 27.45% C 79 22 

I 
. . 

Woods (Fair) ' 4.20 27.45% c 73 
Residential (1 acre) 6.40 41.83% A 51 

Brush (Poor) 0.25 1.63% D 
Roads 0.25 1.63% D 

15.30 100.00% 
I 

~ - 

0.024 =miz 
2 

Residential (1 acre) 1.30 12.62% C 79 10 
Woods (Fair) 7.10 68.93% C 73 50 . . 

~esidential'(1 acre) 0.85 8.25% D 51 4 
Woods (Fair) 0.55 5.34% D 48 3 

Roads 0.50 4.65% D 98 5 
10.30 100.00% I 72 
0.016 =miz 

Tab: Pre-Dev-Curve Number 
F:\O-CTA OFFICE\07-044-002 Diamond Springs Parkway Phase II\Drainage Report\ 
Drainage Data - 092208.xls 



DIAMOND SPRINGS PARKWAY PRE-DEVELOPMENT TI# OF CONCENTRATION 
DIAMOND SPRINGS, EL DORADO COUNTY, CA 

I I i 

0.007 x (nLY0.8 L USGS Regiclal Flood Frequency Equation: Q2 = 0.24 x (AA0.88) x (PA1.56) x (Hh0.80) [Sierra Region] Tc = Ts, + Tsc + TCH 
T, = 

[(P~)~0.5 x (S)"0.4] 
Tsc = Where. A = Drainage Area (in sq mi) 

Where, Where, P = mean annual precipitation Lag = 0.6 Tc 
n = overland flow roughness V (unpaved) = 16.1345 x (S0)"0.5 H = altitude index (in thousands ft.) 

(TR-55 Table 3-1) V (paved) = 20.3282 x (S0)~0.5 V2 = (1.49111) x (RA(2/3)) x (SA0.5) 

L = length of overland flow surface SO = land slope Where, n = Mannings coefficient "nu 

Pz = 2-yr, 24 hr rainfall depth Z,, Z2 = LeWRight v-ditch side slopes 

(For MAP = 38"/yr, 3.336) R =  AhIPa  Ah = Channel Area 

S = land slope S = land slope Ph = Wetted Perimeter 

Tab: Pre-Dev Lag 
F:\O-CTA OFFICE\07-044-002 Diamond Springs Parkway Phase Il\Drainage Report\ Preparation Date: 9/22/2008 

Drainage Data - 092208.xls CTA Engineerig & Surveying Print Date: 5/28/2009 



IX. APPENDIX B: PROPOSED CONDITIONS 

Dlamond Springs Parkway Page 5 1  
May ZOOS 

F:\MTA OFFICEW028-M)I Diamond Springs Psfkway\Orainage\052M)S DrainagaW52009 ASS Drainage Study.doe 



fivdrolonic Element Dratnaae Area frni2) 
A-1 0.035532 
A-1 r 0.002669 
B-1 0.002155 
C-1 0.008000 
C-2 0.01 8000 
C-3 0.004580 
C-4a 0.004375 
C-4r 0.003663 
C-5b 0.021271 
G5r 0.004688 
D-1 0.025344 
D-2a 0.058281 
0-2b 0.003400 
D-3a 0.010300 
D-3b 0.001 380 
D-3r 0.002932 
D-4 0.002000 
0-5 0.010000 
E-1 a 0.0141 09 
E-1 b 0.004031 
E-1 r 0.003422 
E-2 0.01 0000 
E-3 0.01 1200 
East Ditch 0.010297 
F-1 a 0.0031 25 
F-1b 0.009734 
F-1 c 0.003750 
F-1 r 0.000563 
G-1 0.033000 
G-2 0.006780 
G-3 0.01 3000 
Hwy 49 Northeast 0.006875 
Jct C2 0.026000 
Jct C4 0.01 2618 
Jct C5a 0.043306 
Jct C5b 0.064577 
Jct CD 0.178214 
Jct 023 0.101637 
Jct D2a 0.083625 
Jct D2b 0.087025 
Jct D3b 0.014612 
Jct D3r 0.01 3232 
Jct 0-4 0.103637 
Jct 05 0.1 13637 
Jct E l  b 0.021 562 
Jct E l  r 0.01 7531 
Jct E2 0.031 562 
Jct E3 0.042762 
Jct F-1 a 0.006875 
Jct F-1 r 0.01 0297 
Jct G2 0.039780 
Northeast Ditch 0.042762 
North Outlet 0.178214 
Northwest Ditch 0.0021 55 
Pleasant Valley Rd 0.052780 
RC2a 0.008000 
RC2b 0.008000 
RC4 0.004580 
RC5a 0.01 261 8 
RC5b 0.043306 
RD2 0.025344 
RD4 0.101637 
RD5 0.1 03637 
RE1 0.017531 
RE2 0.021 562 
RE3 0.031 562 
RG2a 0.033000 
RG2 b 0.033000 
SD System - Mo Flat 0.038201 

Peak Flow (cfsl 
1.3 

Wme of Peak 
01 Jan2008,09:00 
01 Jan2008,08:50 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,17:33 
01 Jan2008,08:58 
01 Jan2008,09:00 
01 Jan2008,08:52 
02Jan2008,Ol:Ol 
01 Jan2008,08:59 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,08:57 
01 Jan2008,08:59 
01 Jan2008,08:57 
01 Jan2008,08:58 
01 Jan2008,08:56 
01 Jan2008,09:08 
01 Jan2008,09:00 
01 Jan2008,08:58 
01 Jan2008,08:51 
01 Jan2008,08:58 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,08:58 
01 Jan2008,09:02 
01 Jan2008,09:00 
01 Jan2008,08:48 
01 Jan2008,09:03 
01 Jan2008,08:58 
01 Jan2008,09:01 
01 Jan2008,08:59 
01 Jan2008,09:04 
01 Jan2008,08:59 
01 Jan2008,09:01 
01 Jan2008,09:03 
01 Jan2008,09:01 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,08:58 
01 Jan2008,08:59 
01 Jan2008,09:00 
01 Jan2008,09:01 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,09:00 
01 Jan2008,09:01 
01 Jan2008,08:59 
01 Jan2008,09:01 
01 Jan2008,09:00 
01 Jan2008,09:01 
01 Jan2008,09:03 
01 Jan2008,09:03 
01 Jan2008,09:00 
01 Jan2008,09:00 
01 Jan2008,09:03 
01 Jan2008,09:01 
01 Jan2008,09:00 
01 Jan2008,09:01 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,08:59 
01 Jan2008,09:03 
01 Jan2008,09:03 
01 Jan2008,08:57 

Volume fin) 
0.45 
4.91 
3.97 
2.76 
0.74 
4.33 
1.79 
4.90 
0.00 
4.90 
2.70 
4.01 
2.96 
4.10 
4.1 1 
4.90 
2.96 
0.93 
2.70 
4.03 
4.90 
4.50 
4.16 
3.31 
4.22 
3.22 
2.54 
4.91 
2.32 
4.49 
2.26 
3.30 
1.36 
3.62 
2.40 
1.60 
2.76 
3.68 
3.61 
3.59 
4.26 
4.28 
3.67 
3.42 
3.30 
3.13 
3.68 
3.80 
3.30 
3.31 
2.69 
3.80 
2.76 
3.97 
2.58 
2.75 
2.75 
4.33 
3.61 
2.39 
2.69 
3.68 
3.66 
3.13 
3.30 
3.68 
2.32 
2.32 
0.76 

Area (acl 
22.74 
1.71 
1.38 
5.12 
11.52 
2.93 
2.80 
2.34 
13.61 
3.00 
16.22 
37.30 
2.18 
6.59 
0.88 
1.88 
1.28 
6.40 
9.03 
2.58 
2.19 
6.40 
7.17 
6.59 
2.00 
6.23 
2.40 
0.36 
21.12 
4.34 
8.32 
4.40 
16.64 
8.08 
27.72 
41.33 
114.06 
65.05 
53.52 
55.70 
9.35 
8.47 
66.33 
72.73 
13.80 
11.22 
20.20 
27.37 
4.40 
6.59 
25.46 
27.37 
114.06 
1.38 

33.78 
5.12 
5.12 
2.93 
8.08 
27.72 
16.22 
65.05 
66.33 
11.22 
13.80 
20.20 
21.12 
21.12 
24.45 

Results - RAW Post 10 



droloaic Elamend 
A-1 
A-1 r 
6-1 
GI 
C-2 
C-3 
C-4a 
G4r 
C-5b 
C-5r 
D-1 
D-2a 
D-2 b 
D-3a 
D-3b 
D-3r 
D-4 
D-5 
E-1 a 
E-1 b 
E-1 r 
E-2 
E-3 
East Ditch 
F-1 a 
F-1 b 
F-1 c 
F-1 r 
G-1 
G-2 
G-3 
Hwy 49 Northeast 
Jct C2 
Jct C4 
J d  C5a 
Jct C5b 
Jct CD 
Jct 023 
Jct D2a 
Jct D2b 
Jct D3b 
Jct D3r 
Jct P4 
Jct D5 
Jct E l  b 
Jct E l  r 
Jct E2 
Jct E3 
Jct F-1 a 
Jct F-1 r 
Jct G2 
Northeast Ditch 
Norlh Outlet 
Northwest Ditch 
Pleasant Valley Rd 
RC2a 
RC2 b 
RC4 
RC5a 
RC5b 
RD2 
RD4 
RD5 
RE1 
RE2 
RE3 
RG2a 
RG2b 
SD System - Mo Flat 

Dralnaae Area lml2l 
0.035532 
0.002669 
0.0021 55 
0.008000 
0.018000 
0.004580 
0.004375 
0.003663 
0.021271 
0.004688 
0.025344 
0.058281 
0.003400 
0.010300 
0.001 380 
0.002932 
0.002000 
0.010000 
0.01 41 09 
0.004031 
0.003422 
0.01 0000 
0.01 1200 
0.01 0297 
0.0031 25 
0.009734 
0.003750 
0.000563 
0.033000 
0.006780 
0.01 3000 
0.006875 
0.026000 
0.01261 8 
0.043306 
0.084577 
0.178214 
0.101637 
0.083625 
0.087025 
0.014612 
0.01 3232 
0.1 03637 
0.1 13637 
0.021 562 
0.01 7531 
0.031 562 
0.042762 
0.006875 
0.01 0297 
0.039780 
0.042762 
0.178214 
0.0021 55 
0.052780 
0.008000 
0.008000 
0.004580 
0.01 261 8 
0.043306 
0.025344 
0.101637 
0.1 03637 
0.017531 
0.021 562 
0.031 562 
0.033000 
0.033000 
0.038201 

Peak Flow Icfs) 
1.9 
2.9 
2.1 
5.6 
3.0 
4.5 
2.0 
3.9 
0.3 
5.0 
17.2 
53.3 
2.4 
9.9 
1.3 
3.1 
1.5 
2.3 
10.2 
3.8 
3.7 
10.4 
10.9 
8.3 
3.2 
7.8 
2.7 
0.6 
19.9 
7.0 
7.9 
5.8 
8.6 
10.4 
23.9 
23.8 
114.3 
87.0 
70.5 
72.8 
14.3 
13.0 
88.4 
90.6 
17.6 
13.8 
28.0 
38.8 
5.8 
8.3 
26.8 
38.8 
114.3 
2.1 
34.7 
5.6 
5.6 
4.5 
10.4 
23.8 
17.2 
87.0 
88.4 
13.8 
17.6 
28.0 
19.9 
19.9 
4.7 

Results - RAW Post 100 



DIAMOND SPRINGS PARKWAY 
POST-DEVELOPMENT RUNOFF CURVE NUMBER CALCULATlOhS - - 

16.70 73.57 

0.84 61.76 

WoodslGrass (Good) 

Tab: Post-Dev-Curve Number 
F:\&CTA OFFICR08-026-001 Diamond Springs ParkwaflDralnage\052ODO Drainage\ 

f 05200Q CJK DRAINAGE DATA.xls 



DIAMOND SPRINGS PARKWAY 
POST-DEVELOPMENT RUNOFF CURVE NUMBER CALCULATIONS 

Tab: Post-Dev-CuNe Number 
F:\O-CTA OFFICE\08-026.001 Diamond Springs ParkwaWralnage\052000 Dralnagd 

9 052008 CJK DRAINAGE DATA.& 



DIAMOND SPRINGS PARKWAY 
POST-DEVELOPMENT RUNOFF CURVE NUMBER CALCULATIONS 

Industrial 1.40 22.47% 
4.13 66.29% 

. 
Tab: Post-Dav-Curve Number 
F:\hCTA OFFICE\O&02M01 Diamond Sprlngs Parkway\ornlnage\05200Q Drainage\ 
052008 CJK DRAINAGE DATA* 



DIAMOND SPRINGS PARKWAY POST-DNELOPMENT TIME OF CONCENTRATION 
DIAMOND SPRINGS, EL DORADO COUNTY, CA 

Cum. Q I 2, I Z2 1 Depti 
L h l  I rn I IM I ,", 

2.32 1 4.0 1 4.0 1 0.45 

- 0.007 x (!1L)~0.8 
'" [(P>IAO.5 x (S)"0.4] 

Where. 
n = overland flow roughness 

(TR-55 Table 3-1) 
L = IengUl of overland flow surface 

I+= 2 n .  24 hrrainfail depth 
(For MAP = 3Ea'lyr, 3 . 3 s )  

S = land slope 

F:W-CTA OFFICEUB-026.001 Dlamond Springs ParkwaylDrainage\052009 Drainage\ 
052009 CJK DRAINAGE DATA& Preparaiim Date: 912212008 

CTA Engineerill & Sweying Print Date: 512BnW9 

L T.,=- 
V 

Where. 
V (unpaved) = 16.1345~ (S.)w.5 

V (paved) = 20.3282 x (So)W.5 
S. = land slope 

USGS Regional Fbad Frequency Equation: 02 = 0.24 x (An0.88) x (P"1.56) x (Hk0.80) [Sierra Region] 
Where. A = Drainage Area (in sq mi) 

P = mean annual precipitation= 38 inlyear 
H = alstude index (in thousands it.) 

V2 = (1.4QIn) x (RA(2/3)) x (SA0.5) 
Where, n = Mannings meficient "n" 

Z,, 2, = LeWRight v-ditch side slopes 
R =  Am/Pa Aa = Channel Area 
S = land slope Pa = Wetted Perimeter 

Tc = Tw + Tsc + Tcn 

Lag = 0.6 To 
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El Dorado W g n  RahhU 

Rainfall Depth in Inches for Renun M o d  = 10 years 

Mean A ~ u a l  
Recipiatim 5 Min 10 Min 15 Min 30 Min I Hr 2 Hrs 3 Hn 6 HIS 12 Hrs 24 Hrs - 



El Dorado Design Rainfall 

Raiiall Depth in Inches for Return Period = 100 years 

M a n  Annw l '1 Miitat ion !I I i n  IOMin I5 Mi" 30 Min I HI 2Hn 3 H n  6Hn I2 H n  24 Hn - 

SOIPCe: Da i i  W I W  Tabled for El h d o  Count)., prepnd by Jh Goodrldgc, Jdy 29.1W 
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Hydrologic Soil Group-El Doado Area. California 
(Diamond Springs Parkway) 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) ~ocal~oads Original soil survey map sheets were prepared at publication scale. 
0 h a  of Internst (AOI) Other Road8 Viewing scale and printing scale. however, may vary from the 

original. Please rely on the bar scale on each map sheet for proper 
Sou. map measurements. 

Soil Map Units 
Source of Map: Natural Resources Conservation Senrice 
Web Soil Survey URL: http~hbsoilsu~ey.nrcs.usda.gov 

a A Coordinate System: UTM Zone ION 

I This product is generated from the USDA-NRCS certified data as of 

I B  
the version date($) listed below. 

I B'D 
Soil Survey Area: El Dorado Area, California 
Survey Area Data: Version 4, Dec 14,2007 

I3 c Date(s) aerial images were photographed: 5/9/1993 

I cm The orthophoto or other base map on which the soil lines were 
I l3 compiled and digitized probably d iem from the background 

Not rptsd or not avaibblo imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 

Polltlul Features 
Municipaliies 

c i  

Urbanhas 

Water Features 

I -,Is - Smmsand C d s  

Transportation 
Rails 

Roads 
N Interstate Highways 

- US Route6 

j State Highways 

Natural Resources ifai Conrowa11on Sotvice 
Web Soil Survey 2.0 

National Cooperative Soil Survey 
9/22/2008 

Page 2 of 4 



Hydrologic Soil Group-El Dorado Area. California Diamond Springs Parkway 

Hydrologic Soil Group 

mcky very fine sandy 
loam, 3 to 50 percent 

jegP Natural Resources Web Soil Survey 2.0 912212008 
Conserfation Sewice Natlonal Cooperative Soil Survey Page 3 of 4 

Totals for Area of Interest (AOI) 444.3 100.0% 



Hydrologic Soil Group-El Dorado Area, California Diamond Springs Parkway 

Description 

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms. 

The soils in the United States are assigned to four groups (A. 13, C, and D) and 
three dual classes (AID, BID, and CID). The groups are defined as follows: 

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission. 

Group €3. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to  moderately coarse texture. These soils 
have a moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission. 

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer 
at or near the surface, and soils that are shallow over nearly impelvious material. 
These soils have a very slow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (AID, BID, or Cm), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes. 

Rating Options 

Aggregation Method: Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule: Lower 

N8tmal Rero~mm Web Soll Survey 2.0 9iZ?mJm 
Consewatlon Servlce National CooperaliveSoil S u ~ e y  Page 4 of 4 



Chapter 2 Eetimating Runoff Technical Release 56 
Urban Hydrology for Small Watersheds 

Table 2-2a Runoff curve numbers for urban areas U - 
Curve numbers for 

Cover description hydrologic soil group - 
Average pcrccnt 

Cover type and hydrologic condition impervious area u A B C D 

f i l ly  developed urban a reas (vegetation esta hlished) 

Open space (lawns, parks, golf courscs, ccmctcrics, ctc.) 8: 
Poor condition (grass cover c 50%) .......................................... 
Fair condition (grass cover 50% to 76%) .................................. 
Good condition (grass cover > 75%) ......................................... 

Impen4ous areas: 
Paved parking lots, roofs, driveways, etc. 

(excluding righhf-way) ............................................................ 
Streets and roads: 

Paved; curbs and storm sewers (excluding 
................................................................................ right-of-way) 

Paved; open ditches (including right-of-way) .......................... 
................................................. Gravel (including right-of-way) 

Dirt (including right-of-way) ...................................................... 
Western desert urban areas: 

Natural desert landscaping (pervious areas only) 3 ..................... 
Artificial desert landscaping (impervious weed barrier, 

desert shrub with 1- to 2-inch sand or gravel mulch 
and basin borders) ................................................................... 

Urban districts: 
Commercial and business ................................................................. 
Industrial ............................................................................................. 

Residential districts by average lot size: 
l/S acre or less (town houses) .......................................................... 
114 acre ................................................................................................ 

................................................................................................ 1/3 acre 
l/2 acre ........,............... .. .................................................................. 
1 acre ................................................................................................... 
2 acres .................................................................................................. 

Developing urban areas 

Newly graded ares 
@ervious areas only, no vegetation) W........................................................... 

Idle lands (CN's are determined using cover types 
similar to those in table 2-2cl. 

- -- - - 

1 Average runoff condition, and I, = 0.2s. 
2 The average percent impervious area shown was used to develop the composite CNts. Other assumptions are as follows: impervious areas are 

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in 
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2 5  or 24. 

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space 
cover type. 

4 Composite CN's for natural desert landscaping should be computed using figures 23 or W based on the impervious area percentage 
(CN = 98) and the pervious area CN. The pervious area CN's are assunled equivalent to desert sluub in poor hydrologic condition. 

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 23 or 2-1 
based on the degree of development (impervious area percentage) and the CN's for the newly graded penrious areas. 

(210-VI-TR-66, Second Ed., June 1986) 



Chapter 2 Estimating Runoff Technical Release 65 
Urban Hydrology for Small Watersheds 

Table 2-2d Runoff curve numbers for arid and semiarid rangelands 11 - 
Curve numbers for 

Cover description -- hydrologic soil group - 
Hydrologic 

Covcr type condition A #  B C D 

Herbaceous-mixture of grass, weeds, and 
low-growing brush, with brush the 
minor element. 

Oakaspen-mountain brush mixture of oak brush, 
aspen, mountain mahogany, bitter brush, maple, 
and other brush. 

Pinyonjuniper-pinyon, juniper, or both; 
grass understory. 

Sagebrush with grass understory. 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

Desert shrub-major plants include saltbush, Poor 63 77 85 88 
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86 
palo verde, mesquite, and cactus. Good 49 68 79 84 

1 Average runoff condition, and I, = 0.2s. For range in humid regions, use table 2-212. 
2 Poor: ~ 3 0 %  ground cover (litter, grass, and brush overstory), 

Fair: 30 to 70% ground cover. 
Good: > 70% ground cover. 

3 C w e  numbers for group A have been developed only for desert shrub. 

(210-VI-TM6, Second Ed., June 1986) 
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Project Description 

Worksheet PKWY Curb 
Flow Element Triangular Char 
Method Manning's Form 
Solve For Discharge 

Section Data 

Mannings Coeffic 0.01 3 
Slope 015000 Wft 
Depth 0.14 ft 
Left Side Slope 0.02 V : H 
Right Side Slope 2.00 V : H 

v 

Cross Section 
Cross Section for Triangular Channel 

v:2 .o \ 
H:l  
NTS 

Project Engineer: SHARl BO~TORFF 
f:\O-ctao-l\08-026-1 \curt>caml ,fm2 Cooper Thorne & Assoc Inc FlowMaster v6.0 [614b] 
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Diamond Springs Parkway 
Conduit Report - 10 Year 

Invert Invert sY8@m Length capacity nyaraultc Hydraulic 
Diameter Start (Upstream) Stop (Downstream) Upstream Intensity Flow (Unified) (Full Flow) Grade Line Grade Line 

Label (In) Node (ft) Node (ft) CA (acres) (Inlhr) (ffis) (ft) Slope (ftift) (Wis) (In) (ft) (Out) (ft) 
(e) P-1 12 (e) 1-1 1,783.07 (e) MH-1 1.781.13 0.050 1,783.58 

I 

1,782.52 
P-6 12 1-3 1,791 -00 1,790.50 1,791.41 1,790.82 
P-4 18 

P-9 12 1-1 3 
P-10 12 1-14 1,780.1 1 MH-5 1.779.00 0.996 2.056 2.06 26 0.043 
P-11 12 1-15 1,780.11 MH-5 1,779.50 , 0.933 2.056 1.93 56 0,011 
P-16 18 I MH-8 1,792.20 OF-8 1,782.50 1.225 2.083 2.57 283 0.034 
P-17 12 1-19 1,793.10 MH-8 1,792.70 0.645 2.096 1.36 40 0.01 0 
P-18 12 - 1-20 -1,793.10 MH-8 1,792.70 

0.01 2 

P-39 18 1-41 1,819.10 1-43 1,810.15 
P-40 21 1-43 1,809.90 1-44 
P-42 12 1-42 , 1,811.15 1-43 1,810.65 0.006 

0.068 
P-44 24 1-44 1,795.70 1-45 1,795.20 2.25 0.006 

1-45 1,795.20 OF-9 1,795.00 2.291 1.809 4.18 20 0.010 
1-47 1,787.90 1-48 1,787.50 1.032 1.855 1.93 73 

2.688 

MH-5 1,779.00 MH-6 1,774.50 
4.508 2.28 10.55 87 0.126 56.34 1,795.71 1,785.38 
6.146 2.245 13.91 134 0.01 1 23.93 1,784.84 1,783.81 

1-50 1,803.00 MH-16 1,783.50 0.043 3.154 0.14 22 0.886 33.54 1,803.15 1,785.38 
P-65 18 (e) 1-51 1,784.00 MH-16 1.783.50 1.515 2.257 3.45 47 0.01 1 10.83 1,785.43 1,785.38 
~ 4 6  24 MH-17 1,782.00 MH-18 1 l .n l .71 6.146 2.223 13.77 35 , 0.294 1,783.34 122.66 1,772.21 
P-67 36 ' MH-18 1 1,770.39 1,771.71 OF-14 1 ' 6.146 I 2.221 13.76 166 0.008 59.47 1,772.89 1,771.37 
P-68 24 1-52 1,768.71 1-53 1,767.22 1 6.418 - 1.673 10.82 98 0.01 5 
P-69 24 1-53 1,767.22 OF-1 5 1,759.00 6.418 1.666 10.78 265 0.031 
P-72 21 (e) MH-13 1,796.00 MH-12 1,794.50 - 3.969 2.329 9.32 121 0.01 2 

(e) P-2 12 (8) 1-2 1,783.00 (el MH-1 1,781.13 0.231 3.154 0.73 53 0.035 6.69 
24 MH-6 1,774.00 OF-10 1,768.00 7.388- 1.549 11.53 67 - 0.090 - 

0.529 , 2.454 1.31 60 1-1 2 1,785.10 MH-19 1,784.50 0.010 
0.01 1 10.82 1,785.34 1,785.30 
0.014 + 
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Diamond Springs Parkway 
Conduit Report - 1OOYear 

nve nve Ys m eng aPac y rau c y tau c I Diameter 1 Start I (lJi8tr:mn) ( Stop I (Do;nstkn) 1 Upatream 1 I:te.".lty I Flow 1 (:nlfl:!) 1 1 (:I1 PI::]/ ,"Ae :)no I : b e  
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XII. APPENDIX E: WATERSHED MAPS 

Diamond Springs Parkway Page E-1 
May 2009 

F:\O-CTA OFFICE\08-026-001 Diamond Springs Parkway\Drainage\052009 Drainage\052009 ASB Drainage Study.doc 
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