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ATTACHMENT B 
EMAIL CORRESPONDENCE 













ATTACHMENT C 
DRAWINGS 

GENERAL ARRANGEMENT- CHUL-I-DW-111-002-001 
GRADING AND DRAINAGE- CHUL-I-DW-I 12-735-001 
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ATTACHMENT D 
PRE-DEVELOPMENT SITE PLAN - DRAINAGE AREAS 
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ATTACHMENT E 
CITY OF CHULA VISTA STORM WATER MANAGEMENT 

FORMS 



Figure 1 

Review and Approval Process for Development and Redevelopment Projects 

Project 
Submittal 

Project is Subject to SUSMP 

Prepare Water Quality 
Technical Report in 

Accordance with Appendix B 

Prepare Construction Storm Water 
Management Plan in Accordance 

with Form 5504 



&yb a 
CIlY OF 

CHUM VISTA 

FORM 5500 

I 619-691-5021 619-691-5171 FAX 

REQUIREMENTS 

E N G I N E E R I N G  

276 Fourth Avenue, Chula Vista, CA 91910 

BMPs (SUSMP) 1 
Appendix A 

PROJECT 
PERMANENT 

STORM WATER 

Complete the following checklist to determine the project's per manent and construction best management 
practices requirements. This form must be completed and submitted with the pennit application. 

If one or more questions in the checklist are answered "Yes," the project is subject to the "Priority Project 
Permanent Storm Water BMPS (SUSMP)" requirements in Appendix B. If all answers are "No", please 
complete Form 5501 to determine if the project is subject to the "Standard Permanent Storm Water BMP" 
requirements. 

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not considered 
priority projects. Parking lots, buildings and other structures associated with utility projects are priority projects 
if one or more of the criteria is met. 

Does the project meet the definition of one or mor e of the priority project categories? Also, refer to the 
definition in Appendix F for expanded definition of the Significant Redevelopment priority project 

Yes No 

Form 5500 

' 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

Page 1 of 1 

* Refer to the definitions in Appendix F for expanded definitions of the priority project categories. 

Detached residential development of 10 or more units 
Attached residential development of 10 or more units 
Commercial development greater than 100,000 square feet 
Automotive repair shop 
Restaurant 
Steep hillside development greater than 5,000 square feet 
Project discharging to receiving waters within Envi ronmentally Sensitive Areas 
Parking lots greater than or equal to 5,000 square feet or with at least 15 parking spaces, 
and potentially exposed to urban runoff 
Streets, roads, highways, and freeways which create a new paved surface that is 5,00 0 
square feet or greater 

- 
X - 
X 

x 
- 
x - 
x - 
x - 
x 

El 
El 
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CIN OF 
CHUM VISTA 

FORM 5501 

61 9-691-5021 619-691-5171 FAX 

REQUIREMENTS 1 

E N G I N E E R I N G  

276 Fourth Avenue, Chvla vista, CA. 91910 

WATERBMPS I 

Appendix A 

PERMANENT 
STANDARD STORM 

Section I 
Complete the following checklist to determine if the project is subject to "Permanent Standard Storm Water 
BMPs" requirements. 

If one or more questions in the following checklist are answered "Yes", the project is subject to the applicable 
"Permanent Standard Storm Water BMPs" requirements identified in Section 2 of this Form 5501. If all 
answers are "No", the project is exempt from permanent storm water BMPs requirements. 

*To find out if the project is required to obtain an individual General NPDES Permit for Storm Water 
Discharges Associated with Industrial Activities, visit the State Water Resources Control Board web site at, 
www.swrcb.ca.aov/stormwtr/industrial.htn~l. Applicable BMPs shall be selected from Section 2 of this Form 
5501. 

I .  

2. 
3. 
4. 
5. 
6 .  

7. 

8. 

9. 
10 

Form 550 1 Page 1 of 6 

Does the project propose: 

New impervious areas, such as rooftops, ro ads, parking lots, 
driveways, paths, and sidewalks? 
New pervious landscape areas and irrigation systems? 
Permanent structures within 100 feet of any natural water body? 
Trash storage areas? 
Liquid or solid material loading and unloading areas? 
Vehicle or equipment fueling, washing, or maintenance areas? 

Require a General NPDES permit for Storm Water Discharges 
Associated with Industrial Activities (except Construction)? * 
Commercial or industrial waste handling or storage, excluding 
typical office or household waste? 

Yes 

El 

1x1 

El 

Any grading or ground disturbance during construction? 
Any new storm drains, or alteration to existing storm drains? 1x1 

A. 1, A.2, A.3, C I0 
A.3, B.1, C11 

No 

X 

X 
x 

El 

El 

ApplicableBMP 
(refer to Section 2 of 

this Form 5501) 
A.1, A.2, B1, C.1, 

C.2, C.8, C11 
A. 1, A.2, B.4, C. 10 

A.1, A.2, A.3 
B .3 

B.2, C.3 
C.4, C.5, C6, C.7, 

C.9 
Applicable BMPs 

B2, B3, C.3, C.6 

-- 



Appendix A 

*\b 
%=z= 

CIN OF 
CHULA VISTA 

Construction Storm Water BMP Requirements: 
If the answer to the question in Section 1 is "Yes", the project is subject to Appendix C "Construction Storm 
Water BMP Performance Standards," and must prepare a Storm Water Pollution Prevention Plan (SWPPP) in 
accordance with guidelines presented in Form 5503 "Storm Water Pollution Preve ntion Plan Guidelines". If 
the answer to the question in Section 1 is "No", but the answer to any of the questions in Section 2 is "Yes," the 
project is subject to Appendix C, "Construction Storm Water BMP Performance Standards," and must prepare a 
Construction Storm Water Management Plan (CSWMP) in accordance with the guidelines presented in Form 
5504 "Construction Storm Water Management Plan Guidelines". If every question in this Form 5502 is 
answered 'Wo," the project is exempt from any construction s t o m  water BMP requirements. 

If any of the answers to the questions in Section 1 or Section 2 of this Form 5502 is "Yes," please complete 
Fonn 5505 "Construction Site Prioritization". 

E N G I N E E R I N G  

276 Fourth Avenue, Chula Vista, CA 91910 

619-691-5021 619-691-5171 FAX 

Determine Construction Phase Storm Water Requirements: 

CONSTRUCTION 
STORM WATER 

BMP 

FORM 5502 

Section 1 

REQUIREMENTS 

Section 2 

Would the project meet the following criterion during construction? Yes No 
I .  

U 

2. ( Would storm water or urban runoff have the potential to contact any port ion of the construction / r;7 1 

Would the project meet any of these criteria during construction? Yes No 

Is the project subject to California's state wide General NPDES Permit for Storm Water 
Discharges Associated with Construction Activities? (Projects over 5 Acres, to be reduced t o 1 
Acre on March 10.2003) 

1 .  

I discharged from the site (such as, paints, solvents, concrete, and stucco)? IL!YI 

Does the project propose grading or soil disturbance? In l 

3. 

J:\EngineerWPDESWPDES ManualForm 5502 ].doc 

Form 5502 Page 1 of 1 

area, including washing and staging areas? 
Would the project use any construction materials that could negatively affect water quality if 

111 
r;;l 



ATTACHMENT F 
MAP OF SOIL HYDROLOGIC GROUPS 





ATTACHMENT G 
ISOPLUVIAL MAPS 











ATTACHMENT H 
RUNOFF COEFFICIENTS FOR THE RATIONAL 

FORMULA 





Peak Discharge Estimation Chap. 7 

TABLE 7-9 Runoff Coefficients for the Rational Formula versus Hydrologic Soil Group (A, B, C, D) and 

Cultivated land 0.08" 0.13 0.16 0.11 0.15 0.21 , 0.14 0.19 0.26 0.18 0.23 0.31 
0.14b 0.18 0.22 0.16 0.21 0.28 0.20 0.25 0.34 0.24 0.29 0.41 

0.12 0.20 0.30 0.18 0.28 0.37 0.24 0.34 0.44 0.40 0.50 
0.15 0.25 0.37 0.23 0.34 0.45 0.30 0.42 0.52 a 0.50 0.62 

0.10 0.16 0.25 0.14 0.22 0.30 0.20 0.28 0.36 0.24 0.30 0.40 
0.14 0.22' 0.30 0.20 0.28 0.37 0.26 0.35 0.44 0.30 0.40 0.50 

0.05 0.08 0.11 0.08 0.ii 0.14 0.10 0.13 0.16 0.12 0.16 0.20 
0.08 0.11 0.14 0.10 0.i4 0.18 0.12 0.16 0.20 0.15 0.20 0.25 

0.25 0.28 0.31 0.27 0.30 0.35 0.30 0.33 0.38 0.33 0.36 0.42 
0.33 0.37 0.40 0.35 0.39 0.44 0.38 0.42 0.49 0.41 0.45 0.54 

Residential lot 0.22 0.26 0.29 0.24 0.29 0.33 0.27 0.31 0.36 0.30 0.34 0.40 
size 114 acre 0.30 0.34 0.37 0.33 0.37 0.42 0.36 0.40 0.47 0.38 0.42 0.52 

Residential lot 

Residential lot 0.16 0.20 0.24 0.19 0.23 0.28 0.22 0.27 0.32 0.26 0.30 0.37 
size 112 acre 0.2: 0.29 0.32 0.28 0.32 0.36 0.31 0.35 0.42 0.34 0.38 0.48 

Residential lot 0.14 0.19 0.22 0.17 0.21 0.26 0.20 0.25 0.31 0.24 0.29 0.35 
0.22 0.26 0.29 0.24 0.28 0.34 0.28 0.32 0.40 0.31 0.35 0.46 

0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.69 0.69 0.69 0.69 0.70 
0.85 0.85 0.86 0.85 0.86 0.86 0.86 0.86 0.87 0.86 0.86 0.88 

. - .  

Commercid 0.71 0.71 0.72 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 
0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89 0.90 0.89 0.89 0.90 

0.70 0.71 0.72 0.71 0.72 0.74 0.72 0.73 0.76 0.73 0.75 0.78 
0.76 0.77 0.79 0.80 0.82 0.84 0.84 0.85 0.89 0.89 0.91 0.95 

0.05 0.10 0.14 0.08 0.13 0.19 0.12 0.17 0.24 0.16 0.21 0.28 
0.11 0.16 0.20 0.14 0.19 0.26 0.18 0.23 0.32 0.22 0.27 0.39 

" Runoff coefficients for storm recurrence intervals less than 25 years. 

bRunoff coefficients for storm recurrence intervals of 25 years or longer. 

problem with tables such as Table 7-10 is that for each land use a range of values is pro- 
vided. This can lead to inconsistency in application. As a general rule, the mean of the range 
should be used unless a different value can be fully justified. It would be improper for a low 
value to be selected to reduce the size and therefore the cost of the drainage system. 

A primary use of the Rational Method has been for design problems for smaU urban areas 
such as the sizing of inlets and culverts, which are characterized by small drainage areas and 
short times of concentration. For such designs, shortduration storms are critical, which is why 
the time of concentration is used as the input duration for obtaining i from the intensity- 
duration-frequency curve. If the storm duration occurs at a constant rate i and uniformly over the 
entire watershed, the volume of rainfall would equal iAt,, which would have units of acre-inches 
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Sec. 7.6 Rational Method 

$! 
TABLE 7-10 Runoff Coefficients for the Rational Method # 

Range of Recomme~ 
Description of Area Runoff Coefficients value* @ 

Business 3 
Downtown 0.70-0.95 0.85 1 
Neighborhood 0.50-0.70 0.60 i 

Single-family 
Multiunits, detached 
Multiunits, attached 

Residential (suburban) 
Apartment 
Industrial 

Light 
Heavy 

Parks, cemeteries 
Playgrounds 
Railroad yard 
Unimproved 

It is often desirable to develop a composite runoff coefficient based on the percentage of different types of sur- 
face in the drainage area. This procedure often is applied to typical "sample" block as a guide to selection of rea- 
sonable values of the coefficient for an entire area. Coefficients with respect to surface type currently in use are 
listed below. 

Character of Surface 
Range of 

Runoff Coefficients 
Recommended 

Value* 

Pavement 
*Asphaltic and Concrete 0.70-0.95 

---=, Brick(3- 0.75-0.85 
Roofs 0.75-0.95 

f%J 
0.85 

Lawns, sandy soil 
Flat, 2% 0.05--0.10 0.08 
Average, 2 to 7% O.L(M.15 0.13 
Steep, 7% 0.15-0.20 0.18 

Lawns, heavy soil 
Flat, 2% 0.13-0.17 0.15 
Average, 2 to 7% 0.18-0.22 0.20 
Steep, 7% 0.25-0.35 0.30 

The coefficients in these two tabulations are applicable for storms of 5- to 10-year frequencies. Less frequent, 
higher intensity storms will require the use of higher coefficients because infiltration and other losses have a 
proportionally smaller effect on runoff. The coefficients are based on the assumption that the design storm does 
not occur when the ground surface is frozen. 

*Recommended value not included in original source. 

Source: Design and Conrttuction of Sanitary and Storm Sewers, American Society of Civil Engineers, New 
York, p. 332, 1969. 



ATTACHMENT I 
PRE-DEVELOPMENT CALCULATIONS, AREA A 



Pre-Development Area 'A' 

-Total Area = 1.55 ac contributing to Point A in west ditch 
(see CHUL- 1 -SK-024-73 5-00 1) 

Grassy: C*A = 0.37*(1.52 ac) = 0.56 

Impervious: 0.95 * 0.033 ac = 0.031 
CCA = 0.59 

-Time of Concentration: See worksheet #3 (0.28 hr) use 17 minutes 

- i2yr = 1.4 inlhr (see figure 3- 1. pg I4 in this Attachment) 

-Qzyr = I CCA = 1.4 i n k  * 0.59 = 0.83 cfs 

-V2yrunoff = ( CCNA) * (d*A)/12 =[(0.59/1.55)*(1.2 in * 1.55 ac)]/ (12 inlft) = 

=0.059 ac-ft = 2,570 ft3 

- ilOyr= 3.5 inlhr (see figure 3-1, pg 15, in this Attachment) 

- Qloyr = i CCA = 3.5 * 0.59 = 2.1 cfs 



I Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Worksheet 3: Time of Concentration (Tc) or travel time (Tt) 

Segment ID 

Project 
MMC CHULA VISTA I 

Location 
Area 'A' Pre-Development 

" 

1. Surface description (table 3-1) ................................... 
2. Manning's roughness coefficient, n (table 3-1) .......... 

3. Flow length, L (total L t 300 ft) ................................. f i  

Check one: Present C] Devetoped 

Check one: Olc Tt through subarea 

Checked 

4. Two-year 24-hour rainfall, P2 .................................. in 

101110/071 
Date 

5. Land slope, s ........................................................ Wft 

0.8 ......... 
6. -rt = 0.007 (nL) Compute Tt hr 

Segment ID r;;;l 
7. Surface description (paved or unpaved) ..................... Iunpaved ( 
8. Flow length, L ........................................................... ft 1360 1 
9. Watercourse slope, s ............................................ Wft 0.02 1 
10. Average velocity, V (figure 3-1) ............................. ftls 2.23 

L 11. Tt= Compute Tt ........... hr 0.04 1 + 
3600 V 

Segment ID 

12. Cross sectional flow area, a ................................. ft2 

13. Wetted perimeter, pw .............................................. f t  
a 

14. Hydraulic radius, r= - Compute r ......................... ft 
Pw 15 Channel slope, s ..................................................... ft/ft 

16. Manning's roughness coefficient, n ............................ 

................ 17. V = 1.49 r ' I3 s '" Compute V Ws 
n 

18. Ftowtength, L ....................................................... ft 

19. i t =  Compute Tt .............. hr 
3600 V 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..................................................... 

(21bV1-TR-55, Second Ed., June 1986) 
lUse 17 min I 

D-3 



- 
L31r 2 

< 
Chapter 3 Time of Concentration and Travel Time Technical Release 55 er 

Urban Hydrology for Small Watersheds GI 

Figure 3-1 Average velocities for estimating travel time for shallow concentrated flow - 

$?~vera~e velocity (Wsec) a-* 
(210-VI-TR-55, Second Ed., June 1986) 



Intensity-Duration Design Chart - Template 

Directions for Application: 
(1) From precipitation maps determine 6 hr and 24 hr amounts 

for the selected frequency. These maps are included in the 
County Hydrology Manual (10,50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary) so that it is within 

the range of 45% to 65% of the 24 hr precipitatton (not 
applicaple to Desert). 

(3) Plot 6 hr precipitation on the right side of the chart. 

(4) Draw a line through the point parallel to the plotted lines. 

(5) This line is the intensity-duration curve for the location 
being analyzed. 

Application Form: 

a (a) Selected frequency year 
P 

(b) P6 = ( 0  a in., = \ 9 %  $1 = 0.67%(2) 
'24 - 

(c) Adjusted P ~ ( ~ )  = i n .  \ 5 . e d ~  J 

(d) $ = \ 3. rnin. 
/ 

\ *3 

Note: This chart replaces the Intensity-Duration-Frequency 
curves used since 1965. 





ATTACHMENT J 
PRE-DEVELOPMENT CALCULATIONS, AREA B 



Pre-Development Area 'B' 

-Total Area = 2.14 acres. 2.10 acres contribute to Point B at Southeast corner of property 
(see CHUL- 1 -SK-024-735-001) 

- C*A 
Gravel areas = 0.80 * 1.56 = 1.25 
Impervious Areas = 0.95 * 0.25 = 0.238 
Grassy Area = 0.37 * 0.285 = 0.105 

(front of property, dense condition) 

-Time of Concentration: see worksheet 3 = 5 minutes 

- iZyr= 3.0 in/hr (see Figure 3-1, pg J5, in the Attachment) 

- Q2yr= i CCA = 3.0 inkr * 1.59 = 4.77 cfs 

-V2y,,,oR= ( CCAIA) * (d*A)/12 =[(I .59/2.14)* (1.2 in * 2.1 0)]/12 = 0.1 6 ac-ft = 6,970 ft3 

- ilOy, = 7.0 in/hr (Figure 3-1, pg 56, in this Attachment) 

-Q10yr=iCCA=7.0 * 1.59= 11.13 cfs 

-VIOyrlunoff= ( CCAIA) * (d*A)/12 =[(I .59/2.10)*(1.7 in * 2.10 ac)]/12 =0.225 ac-ft =9,800 ft3 



check one: Present Developed 

Worksheet 3: Time of Concentration (Tc) or travel time (Tt) 

' I Check one: T, Tl through subarea I 

Project 
~ M M C  CHULA VISTA ( 

Location 
l ~ r e a  'B' Pre-Development 1 

I Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Segment ID 

1. Surface description (table 3-1) ................................... 

2. Manning's roughness coefficient, n (table 3-1) .......... 
3. Flow length, L (total L t 300 ft) ................................. ft 

BY piZxZ-1 
Checked 

4. Two-year 24-hour rainfall, P, .................................. in 

......................... 5. Land slope. s ...... 157.5-57160=1 Wft 

piEq 
Dale 

......... 6. T~ = 0.007 (nL) O-* Compute Tt hr 

p 0.5 s0.4 
2 

Segment ID ( I 
7.  Surface description (paved or unpaved) ..................... - 
8. Flow length, L ........................................................... ft t 

............................................ 9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ............................. fVs 
L 11. Tt=  Compute Tt ........... hr 

I 
I + I  

3600 V 

Segment ID 
12. Cross sectional flow area, a ................................. ft2 

13. Wetted perimeter, pw .............................................. ft 
a 

14. Hydraulic radius, r= ......................... ft 

................... 15 Channel slope, s .......... ft/ft 

16. Manning's roughness coefficient, n ............................ 
17. V =  1.49r2/3s1f2 4 See Flowmaster I..ft/s 

n 
18. Ftotmtength, L .......................................................... ft 

19. Tt= Compute Tt .............. hr 
3600 V 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ....................................................... 

l ~ s e  5 min I 
(216V1-TR-55, Second Ed., June 1986) 



Worksheet for nre-B autter 

Project Description 

Solve For Discharge 

Input Data 

Channel Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Spread 

Roughness Coefficient 

Discharge 

Flow Area 

Depth 

Gutter Depression 

Velocity 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
1/2312007 4:35:14 PI 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Cross Section for pre-B gutter 

Project Description 

Solve For Discharge 

input Data 

Channel Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Spread 

Roughness Coefficient 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
112312007 3:51:24 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page I of 1 
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Directions for Application: 
(1) From precipitation maps determine 6 hr and 24 hr amounts 

for the selected frequency. These maps are included in the 
County Hydrology Manual (10,50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary) so that it is within 

the range of 45% to 65% of the 24 hr precipitation (not 
applicaple to Desert). 

(3) Plot 6 hr precipitation on the right side of the chart. 
(4) Draw a line through the point parallel to the plotted lines. 
(5) This line is the intensity-duration curve for the location 

being analyzed. 

Application Form: . . 

(a) Selected frequency 10 year 

(b) P~ = in., p24 = 'J.*%;% = 0% b2%(2i 
'24 - 

(c) Adjusted F P ~ ( ~ )  = a e x i n .  

(d) t, = 5 min. 

Note: This chart replaces the Intensity-Duration-frequency 
curves used since 1965. 

I 

F I G U R  
I 

Intensity-Duration Design Chart - Template 



ATTACHMENT K 
POST-DEVELOPMENT SITE PLAN - DRAINAGE AREAS 



NOTES: 
1. BACKGROUND TOPOGRAPHY BASED ON 

PHOTOGRAMMETRIC METHODS PERFORMED 
BY SAN-LO AERIAL SURVEYS 4879 
VIEWRIDGE AVE.. SAN OIEGO. 'CA 92123 
DATE OF PHOTOGRAPHY 10-19-06 ANO'BY 
FIELD SURVEY PERFORMED ON 10-24-06. 

2. HORIZONTAL CONTROL I S  BASED ON THE 
CALIFORNIA COORDINATE SYSTEM CCS 8 3  
ZONE 6 (EPOCH 1991.351 AND VER~ICAL 
CONTROL IS BASED ON NAVO88 (FEET). 

POINT OF INTEREST '0' 

LEGEND: 

EXISTING GRADE CONTOURS 

EXISTING FENCE 

PROPERTY LINE 

TRIBUTARY AREA 
BOUNDARY 

TIME OF CONCENTRATION LINE 

GRAVEL 
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TOTAL AREA = 3.81 ACRES I I 
SCALE IN  FEET 
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ATTACHMENT L 
POST-DEVELOPMENT CALCULATIONS, AREA A 



Post Development A 

-Total Area =0.99 ac contributing to Point A (see sketch CHUL-I-SK-024-735-002) 

Asphalt: C*A = 0.85*0.23 ac = 0.19 
Gravel = 0.80 * 0.25 = 0.20 
Impervious: 0.95 * 0.136 ac = 0.13 
Grassy = 0.37 * 0.367 = 0.14 

CCA = 0.66 

-Time of Concentration: See worksheet #3 = 6 minutes 

- izyr = 2-6 in/hr (see figure 3-1, pg L4, of this Attachment) 

-Q2,,,. = I CCA = 2.6 * 0.66 = 1.72 cfs 

-VZyr = (CCNA) * (d*A)/12 =[(0.66 /0.99)*(1.2 in * 0.99 ac)]/12 = 0.066 ac-ft = 2,875 ft3 

- iloy, = 6.2 i n k  (see figure 3-1, pg L6, of this Attachment) 
- QloF = i CCA = 6.2 * 0.66 = 4.09 cfs 
-Vlo, = ((CCNA) * (d*A)/12 =[(0.66/0.99)*(1.7 in * 0.99 ac)]/12 = 

=0.0935 ac-ft = 4,075 ft3 



' I Check one: OT, Tt through subarea I 

Worksheet 3: Time of Concentration (Tc) or travel time (Tt) 

I Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Project 
~ M M C  CHULA VISTA I 

Location 
Area 'A' Post-Development ( 

I Segment ID 
................................. . I 1 Surface description (table 3-1 ) 

Check one: 0 Present Developed 

By piZGq 
Checked 

.......... I 2. Manning's roughness coefficient, n (table 3-1 ) 

................................. 3. Flow length, L (total L t 300 ft) ft 

p i F q  
Dale 

.................................. 
............................ .... 

4. Two-year 24-hour rainfall, P in 

5. Land slope, s ti 59.25-59132 Wit 

......... 6. Tt = 0.007 (nL) 0.8 Compute Tt hr 

p, 0.5 s0.4 

I Segment ID 

..................... 7. Surface description (paved or unpaved) 

........................................................... 8. Flow length, L fi 

9. Watercourse slope, s ..................................... - . .  ft/ft 
10. Average velocity, V (figure 3-1) ............................. ft/s 

L 11. Tt= Compute Tt ........... hr 
3600 V 

Segment ID 

12. Cross sectional flow area, a ................................. ft2 

.............................................. 13. Wetted perimeter, pw tt 
a 

......................... 14. Hydraulic radius, r= - Compute r ft 

........... 15 Channel slope, s . ?... ...... -[ Wft 

16. Manning's roughness coefficient, n ............................ 
..... 17. V 1.49 r X+ s 1'2 1 see flow master I M 

n 
18. Fbwiength, L .......................................................... it 

19. Tt= Compute Tt .............. hr 
3600 V 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, an 

(210VI-TK-55, Second Ed., June 1986) 
l ~ s e  6 min I 

D-3 



Chapter 3 Time of Concentration and Travel Time Technical Release 55 ' 
Urban Hydrology for Small Watersheds 

Figure 3-1 Average velocities for estimating travel time for shallow concentrated flow 
I 

0 Average velocity (Wsec) 

(210-VI-TR-55, Second Ed., June 1986) 





Worksheet for north ditch 

Project Description 

Friction Method 

Solve For 

Manning Formula 

Discharge 

Input Data - . 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Discharge 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type Subcritical 

4.78 ft3/s 

3.06 ft2 

7.22 ft 

7.00 ft 

0.62 ft 

0.04550 Wft 

1.56 Ws 

0.04 ft 

0.91 ft 

0.42 

Downstream Depth 

Length 

Number Of Steps 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

0.00 ft 

lnfinity ft/s 

Infinity Ws 

0.88 ft 

0.62 ft 

0.00700 Wft 

0.04550 Wft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
111512007 8:46:43 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 



Worksheet for west ditch 

Friction Method 

Solve For 

Manning Formula 

Discharge 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

Discharge 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude   umber 
Flow Type Subcritical 

36.44 ft3/s 

10.13 ftz 

13.83 ft 

23.50 ft 

1.32 ft 

0.03496 ft/ft 

3.60 ftls 

0.20 ft 

1.70 ft 

0.73 

Downstream Depth 

Length 

Number Of Steps 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocil 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

1.50 ft 

1.32 R 

0.01800 Wft 

0.03496 ft/ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 





ATTACHMENT M 
POST-DEVELOPMENT CALCULATIONS, AREA B 



Post Development 'B' 

-Total Area = 2.70 ac contributing to Point B. 
(see sketch CHUL- 1 -SK-024-73 5-002) 

- C*A 
Asphalt = 0.85 * 0.5 ac = 0.43 
Gravel areas = 0.80 * 1.21 = 0.97 
Impervious Areas = 0.95 * 0.1 1 = 0.105 
Grassy Area = 0.37 * 0.88 = 0.33 

-Time of Concentration: see worksheet #3 = 5 minutes 

- iZyr= 3 in/hr (see figure 3-1, pg M6, of this Attachment) 

- Qzyr= i CCA = 3 in/hr * 1.84 = 5.52 cfs 

-Vzyr= ((ECNA) * (d*A)/12 =[(1.84 /2.70)*(1.2 in * 2.70 ac)]/12 = 0.184 ac-fi =8,015 fi3 

- iloY = 7 i n h  (see figure 3-1, pg M7, of this Attachment) 

-QIOyr = i CCA = 7 * 1.84 = 12.88 cfs 

-Vlo,= ((ECNA) * (d*A)/12 =[(1.84 /2.70)*(1.7 in * 2.70 ac)]/12 = 0.26 ac-fi =11,325 fi3 



I Notes: Space for as many as two segments per flow type can be used for each worksheet. 
Include a map, schematic, or description of flow segments. 

Worksheet 3: Time of Concentration (Tc) or travel time (Tt) 

Segment ID 

Project 
~ M M C  CHULA VISTA / 

Location 
(Area 'B' Post-Development I - 

1. Surface description (table 3-1) ................................... 

2. Manning's roughness coefficient, n (table 3-1) .......... 

Check one: Present a Developed 

Check one: T, Tt through subarea 

By p%z%Zq 
~"r(Gravel( 

3. Flow length, L (total L t 300 ft) ................................. f t  

(.G%iEl 
Date 

4. Two-year 24-hour rainfall, P2 .................................. in 

5. Land slope, s ...... 159.25-59135 L ........................ Wft 

0.8 ......... 
6. T~ = 0.007 (nL) 

Compute Tt hr 

p, 0.5 s0.4 

Segment ID 

7. Surface description (paved or unpaved) ..................... 
8. Flow length, L ........................................................... ft 

............ ....... 9. Watercourse slope, s 159-55.51215 1 wft 
10. Average velocity, V (figure 3-1) ............................. ftls 

L 11. Tt = Compute Tt ........... hr 
3600 V 

1 street flow 11 I 

Segment ID 

12. Cross sectional flow area, a ................................. ft2 

.............................................. 13. Wetted perimeter, pw f i  
a 

14. Hydraulic radius, r= - Compute r ......................... fl 
Pw 15 Channel slope, s .................... 55.5411273 1 ........ ftfft 

16. Manning's roughness coefficient, n ....I soill ....... 
17. v = 1.49 r 213 s '@ 1 See Flowmaster output I.tY, 

n 
18. Fbwkngth, L .......................................................... ft 

19. TI= L Compute Tt .............. hr 
3600 V 

20. Watershed or subarea T, or Tt (add TI in steps 6, 11 , and 19) ....................................................... 

(2lC-VI-TR-55, Second Ed., June 1986) 



- '1 C, 
G 

Chapter 3 Time of Concentration and Travel Time Technical Release 55 ' 
Urban Hydrology for Small Watersheds 

G, 
G r  

Figure 3- 1 Average velocities for estimating travel time for shallow concentrated flow - 

b 
Average velocity (Wsec) 

(210-VI-TR-55, Second Ed., June 1986) 



Cross Section for east roadside flow 

Friction Method 

Solve For 

Manning Formula 

Normal Depth 

Roughness Coefficient 

Channel Slope 

Normal Depth 

Left Side Slope 

Right Side Slope 

~ischa&e 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 

1/24/2007 8:11:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page I of I 



Worksheet for east roadside flow 

Friction Method 

Solve For 

Manning Formula 

Normal Depth 

Roughness Coefficient 

Channel Slope 

Left Side Slope 

Right Side Slope 

Discharge 

0.020 

0.01600 Wft 

1.00 Wft (H:V) 

5.00 Wft (H:V) 

13.00 ft3/s 

Normal Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

0.91 ft 

2.47 ft2 

5.92 ft 

5.45 ft 

1.03 ft 

0.00811 Wft 

5.25 Ws 

0.43 ft 

1.34 ft 

1.37 

Supercritical 

Downstream Depth 

Length 

Number Of Steps 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

0.00 ft 

0.00 ft 

Infinity Ws 

Infinity Ws 

0.91 ft 

1.03 ft 

0.01600 Wft 

0.00811 Wft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00] 
1/24/2007 8:11:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +I-203-755-1666 Page 1 of 1 
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ATTACHMENT N 
TOPOGRAPHIC MAP OF THE OTAY RIVER VALLEY 










