APPENDIX G — SURFACE WATER AND WATER QUALITY

* Whitson Engineers. Preliminary Drainage Report. March 22, 2007.
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PRELIMINARY DRAINAGE REPORT
for
ENCINA HILLS SUBDIVISION

Project Overview

The Encina Hills Subdivision encompasses approximately 164 acres of land lying riorthwest of
San Benancio Road and west of Toro Park. A Vicinity Map showing the project site is included as
Attachment 1. This report will estimate the increase in runoff due to the proposed project, and will
also estimate the volume of drainage detention that will be required. We will also account for the
adjacent undeveloped lots in the calculations, so that the detention facilities can be sized to
accommodate both the project and the adjacent lots.

This proposed subdivision consists of 17 residential lots with approximately 9,500 linear feet of .
paved roads. The 14 adjacent undeveloped properties, not located within the Encina Hills
Subdivision, will have an estimated 4,200 linear feet of future paved roads.

Watershed Summaﬂ

A Watershed Map showing the proposed development and its relationship to the watersheds is
included as Attachment 2. The primary drainage basins involving this project are identified as
Watershed A, B, C, D, E, F, G, H, I, J and K on the watershed map. Watersheds A-K are sub-
watersheds of El Toro Creek, which is a tributary of the Salinas River. The creek is located
approximately 0.7 miles north-west of the project site. The land within these Watersheds is
predominantly hilly with slopes varying from 20 to over 50 percent. '

There are eleven ‘Watersheds, totaling approximately 315 acres, which drain through the Encina
Hills project site. Watersheds A, B, C and H are in areas of the subdivision that have no planned
development, so no additional runoff will occur in them due to the proposed site improvements.
The remaining watersheds D, E, F, G, |, J and K have proposed development in them, including
housing and/or paved roads. Their estimated post-development runoff and detention
requirements are detailed in Attachment 3. -

Hydrology

This drainage report uses the Rational Method for estimating the peak discharge (Q, ft/sec) of
stormwater from the watersheds (A, acres). This method is a simple technique used for estimating
a design discharge for small watersheds up to several hundred acres and assumes that rainfall
occurs at a constant rate and is spatially uniform over the drainage area. The Rational method
uses the following parameters in the runoff determination:

Drainage Area, (A): The area of the watershed, in acres.
Runoff Coefficient, (C): A value dependent on the land use, cover condition, watershed slope

and soil group of the land. The runoff coefficient values of 0.25 (pervious surface) and 0.90
(impervious surface) have been chosen as appropriate for this area.



Time of Concentration, T.: The time it takes water to flow from the farthest point of the
watershed to the point being analyzed. It is determined from travel length and elevation fall of
the storm flow, using a standard formula. Time of Concentration calculations was done for each
watershed, and all were less than the minimum Time of Concentration of 20 minutes specified

' by the Water Resources Agency. Therefore, 20 minutes was used in this report.

Rainfall Intensity: This is determined by geographical location, as shown on the Monterey
County Rainfall Intensity Chart, attached. This area has a rainfall intensity of approxmately 0.5

-~ in/hr.

Storm Frequency: The number of years that would elapse, on average, before a storm of a
particular size would occur. (This is a statistical value, and does not imply that a flood of a
certain magnitude will not recur sooner that the stated interval.) This study estimates the flows
that would result from 10-year and 100- -year storms.

Discharge: The discharge is calculated by the formula: Q = CIA

Post Development Flows:

Post development runoff was estimated by using a runoff coefficient for impervious area and
factoring that into the runoff calculations by the same percentage as the area affected by
development. The impervious area for the project was estimated by computing the probable
impervious areas to be constructed. We estimate that approximately 8.3 acres of impervious
area will result from construction of the project: 190,200 square feet of roads, and 170,000
square feet of impervious area on lots (10,000 square feet per homesite). This represents 2.6%
of the project gross area. .

We estimate that approximately 5.1 acres of impervious area for the adjacent properties within
the watershed will result from future development and include approximately 83,900 square feet
of roads and 140,000 square feet of imperious area on lots (10,000 square feet per homesite).
Including the adjacent properties increases the impervious area to 13.4 acres and represents

4. 3% of the project gross area.

The estimated pre-development and post-development peak runoff flows for Watersheds A, B, C,
D, E, F,G,H, I, Jand Kwere comp_uted as follows:

Estimated Pre- Estimated Post- Estimated Post-
= =———==——== | Development Flows
Development Flows | Development Flows including Adi
(cfs) (cfs) nc udlng_ djacent
Properties (cfs)
Watershed A Qo - 6.6 No Change No Change
Q1oo = 9.9
Q1o = 8.9
Watershed B Quy =133 No Change No Change
Watershed C Qi - 19 No Change ‘ No Change
Q0 =28
Qe =108 Qi =124 Qi =124
Watershed D Qo =16.2 Quo =186 | Qi =186




» Q10 =25 Q1oo =27 Q1oo =27
Watershed E . Q1oo =3.8 Q100 =41 Q1oo =41
Qio =304 - Qo =334 Q1o =348
Watershed F Qi - =455 . Q100 =50.1 Q1oo =521
Qo =242 Qu =255 Q10 =28.0
Watershed G Quo =364 Qo =383 Qup = 42.1
Watershed H Qo - 03 No Change - No Change
Qioo _= 04
Qo =24 Qi =26 Qp =28
 Watershed | Qo =36 Qupo_= 3.9 Quop =4.2
" Qo =1.0 Qm =1.1 Q1o =1.1
Watershed J Qoo =15 : Qo = 1.7 Q1oo =17
' Q1o =121 _ Qp =126 Qi =128
Watershed K Qoo =18.1 Q100 =18.9 Q1oo =19.1

Where Qo = estimated 10 year peak flow
Q1o = estimated 100 year peak flow.

See Attachment 3 for runoff calculations.

Drainage Detention Facilities -

The basis for calculation of detention volumes within this development is the standard requirement
to mitigate the effect of additional runoff created in up to a 100 year storm event. The volume of
the required detention is determined by calculating the volume from the 100 year post-
development inflow in the subject watershed, and subtracting the10 year pre-development outflow
volume (at an assumed uniform rate), and determine the time at which the differential volume is
the largest. The volume thus obtained is the total required detention for the watershed. The
detention facilities used for each watershed may vary in type, including detention ponds,
dispersion facilities, etc. The design and location of these facilities is part of the final subdivision -
improvement plans, and will be reviewed and approved by the Monterey County Resources
Agency. The flows and detention volumes shown in the report are preliminary, subject to final
design calculations. o

Approximate Detention Requirements Approximate Detention Requirements

For Subject Property For Subject Property and Adjacent Parcels
Watershed A: 0 ft* 0 ft*
Watershed B: oft 0ft®
Watershed C: 0ft 0ft
Watershed D: 9,363 ft° A - 9.363 ft°
Watershed E: 1,865 ft° 1,865 ft°
Watershed F: 23,585 ft° - 26,0761t
Watershed G: 16,897 ft* 21,429 ft®
Watershed H: 0ft 0ft
Watershed I: 1,807 ft° 2,152 ft?
Watershed J: 799 ft° 799 ft*
Watershed K: 8,108 ft° e _ 8,438 ft*

Storage-volume calculations are included in Attachment 3.



Drainage Detention Locations

Several potential locations for drainage detention facilities have been identified, including at least
one location in each watershed in which detention may be required. In some cases, more potential
basins have been identified than will be actually required. This will provide flexibility in the final -
design of the basins. The final design will provide at least the minimum required detention volume,
and will be sized to allow for drainage from the adjacent undeveloped lots to be accommodated.

The potential drainage basin locations are shown in Attachment 4.
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ATTACHMENT 3

RATIONAL METHOD
RUNOFF CALCULATIONS

ENCINA HILLS SUBDIVISION



Project Name: ENCINA HILLS (WATERSHED A)
. Project No. 546.00 o
Cezlculations by KAY/KMW/CLL
Date: 3/22/2007
10 vear Runoff
Tc 20 minutes +  Minimum Per Water Resources Agency
C 0.25 «— Runoff Coefficient of pervious surface
A 20.6 acres o _ '
[(2vyn) 0.50 in/hr +— Per Monterey County Plate No. 25
I1(10y1) 0.74 in/hr +— Per Monterey County Plate No. 25
It 1.28 in/hr I=7.75*USQRT(®)
Q 10 pre 6.6 cfs Q=CItA

100 year Runoff (N 0 Development in this watershed)

Ap 20.6 acres Approx Area of Pervious Surface
Cp 0.25 Rumoff Coefficient of pervious surface
Al - acres Approx Area of Impervious Suriace
Ci 0.90 Runoff Coeficient of impervious surface
Te 20 minutes
Weighted C 0.25 ' Composite Runoff Coefficient
Total A - 20.6 acres
I1(2yr) 0.50 iwhr +«— Per Monterey County Plate No. 25
1(100 yr) 1.11 in/br « Per Monterey County Plate No. 25
It 1.92 w/hr T=7.75*T/SQRT(})
Q 100 post - 8.9 cfs Q=CIiA

3/22/2007



Project Name:

Project No.
Calculations by
Date:

ENCINA HILLS

346.00
KAY/RMW/CLL
3722/2007

(WATERSHED B)

10 year Pre-Development Runoff

Tec 20 minutes +— Minimum Per Water Resources Agency
C 0.23 +— Runoff Coefficient of pervious surface
A - 277 acres '
I(2vr) 0.5¢ in/hr — Per Monterey County Plate No. 25 .
110y 0.74 in/hr <+~ Per Monterey County Plate No. 25
Ir 1.28 inhr [=7.75*/SQRT(1)
Q 10 pre 8.9 cfs Q=CItA

100 year Runoff (No Development in this watershed)

Ap 27.7 -acres Approx Area of Pervious Surface
Cp 023 Runoff Coefficient of pervious surface
Al - acres Approx Area of Impervious Surface
Ci 0.90 Runoff Coeficient of impervious surface
Tc 20 minutes ‘
Weighted C 025 Composite Runoff Coefficient
Total A 277 zcres
12y 0.50 in/hr +— Per Monterey County Plate No. 2
I(100 y2) 1.11 in/br « Per Monterey County Plate No. 23
oIt 1.92 i/hr =775 /SQRT)
Q 100 post 13.3 efs Q=ClItA,

3/22/2007



Project Name:
Project No. :
Calculations by

Date:

546,00
KAY/KMW/CLL
3/22/2007

ENCINA HILLS (WATERSHED C)

10 year Pre-Development Runoff

Minimum Per Water Resources Agency

Tc 20 minutes = <+
C 0.25 + Runoff Coefficient of pervious surface
A 5.8 acres
1231 0.50 infhr +  Per Monierey County Plate No. 25
I(10y1) 0.74 in/hr +— Per Monterey County Plate No. 25
It 1.28 in/hr [+=7.75*/SQRT(Y) '
Q 10 pre 1.9 cfs Q=CIiA

100 year Runoff (No Development in this watershed)

Approx Area of Pervious Surface '

Ap 5.8 acres
Cp 0.25 Runoff Coefficient of pervious surface
Ad - acres Approx Area of Impervious Surface
Ci 0.90 Runoff Coeficient of impervious sarface
Tc 20 mitutes
Weighted C 0.25 Composite Runoff Coefficient
Total A 3.8 acres
I1(2v1) -0.50 in/hr +— Per Monterey County Plate No. 25
I(100 y») 1.11 infhr +— Per Monterey County Plate No, 25
It 1.92 in/hr It=7.75*/SQRT(L)
Q 100 post 2.8 cfs Q=CHA

3/22/2007



» 10 year Pre-Development
Project Name: ENCINA HILLS (WATERSHED D) Outflow
Project No. 346.00 Te Q Qout
Calculations by EAYEKMW/ICLL Min cfs ef
Date: 312272007 0 10.80 129635
kH 10.20 19447
EH 10.80 25930
Pre-Development Runoff 50 10.80 32412
. 60 10.20 38895
Tc 20 minmes  — Minimum Per Water Resources Acency 20 10.80 53342
c .25 «— Runoff Coeicient of pervions surface 120 10.80 77789
A 537 acres 150 10.80 97237
ICw) 050 fr Per Mopterey County Plate No, 25 180 10.80 116584
1(10y7) 0.74 infr —  Per Mentersy County Plate No, 25 210 10.80 136132
It 128 inir I=7.75*1/SQRT(t) 230 10.30 15557¢%
Q 10 pre 10.8 cfs O=Cl:A 276 10.80 175026
Q 190 pre 162 cfs Q100=010*1.11/0.7%) 300 10.89 194474
330 10.80 273921
Posi-Development Runoff
v : 100 year Post-Development Inflow
Ap 31.8 acrss Approx Arez of Pervious Surface Te I 100yt Q Qin
Cp 025 Runoff Cosificient of pesvions surface Miz infhr cfs cof
Aj 192 acees Apprax Area of Impervicus Sarface 20 £o2 18.81 22338
Ci 0.90 Runaff Coeficient of impervicus surface 30 L57 15.19 27346
Tc 20 minues 40 1.36 13.16 31577
Weignted C 028 Compesite Runoff Coefficisnt 3G 122 1177 35304
Towl A 35,7 acres 60 fal 10.74 38673
IRy 056 infir «— Per Monterey County Plate No. 25 90 091 .77 47365
1{100 ¥} LIt infbr «—  Per Monterey County Plate No. 25 120 0.7% 7.50 34692
Lt 152 infar L=7.75*VSQRT() ’ 150 0.70 6.79 61148
100 post 13.6 of§ Q=CitA 130 0.6% 620 68984
10 post 12.4 ofs Q18=0100*{.24/1.11) 210 059 574 72351
’ 250 036 537 - 71347
27 0352 5.06 82039
300 050 4:30 86476
330 0.47 £.58 90697

Storage Requirement |

Qin Qont ={Qtn - Qont}
38 1065 9363
27346 1942 7899
3517 2930 547
35504 32412 2852
38575 5BRIS <221
47365 . 58342 -10977
54692 77789 ~23097
61148 97237 -36089
66983 116684 <0700
351 62 65780
77347 153579 -78252
82035 173026 92988 .
86176 lsa7re 107997
90697 213921 -123224

[Detention 9363 cf

312272007



Project Name: ENCINA HILLS (WATERSHED E)
Project No. 546.00
Caiculations by KAY/RKMW/CLL
Daze: 37222007
Pre-Development Runoff
Te 20 minutes  ~— Minimum Per Water Resources Agency
c 0.25 Runoff Cozfficient of pervious surface
A 7.9 acres
1Ry 0.50 in/hr — Per Monwerey County Plate No. 25
I1{10y) 0.74 w/hr — - Per Monizrey County Plate No. 23
It 138 in/hr ‘T=7.75SQRT(2)
Q 10 pre 2.5 cfs Q=CltA
Q 100 pre 3.8 cfs Q100=010*(1.11/6.74)

-{Post-Development Runoff

Ap © 7.7 acres Approx Area of Pervious Surface
Cp 0.25 Runeff Coefficient of pervicus surface
Al 0.23 acres Approx Area of Impervious Surface
Ci 0.90 Runoif Coeficient of impervious surface
Tc 20 mimes
Weighted C 0.27 Cempasite Runoff Coefficient
Toml & 7.8 acres
12y 0.50  infAr -—  Per Monterey County Plate No., 23
1Q100 y1) 111 inbr ~—  Per Momterey Counry Plats No. 23
It 1.92 in/hr I=7.75*VSQRT(®)
G 100 post 4.1 cfs QO=CItA
Q 10 post 2.7 cls QI=0100%(.74/1.11)

10 year Pre--
Development Qutflow
[ Tc Q Qout
Min cf of
20 253 3039
30 253 4354
40 253 6032
50 2.53 7590
60 2.53 9108
90 2.53 13662
120 2.53 15216
150 253 22770
180 2.53 27324
210 2.53 31878
240 2.53 36432
770 253 40986
300 2.53 45540
330 2.53 50094
100 year Post-Development Inflow
Te T100yr Q Q-
Min in/hs & cf
20 152 409 4504
30 157 334 6006
4 136 289 6935
50 122 258 7754
60 Lil 236 8404
%0 091 193 10403
120 0.79. . 167 12012
150 0.70 149 13430
" 180 .64 136 14712
210 0.59 126 15891
240 0.56 118 16988
270 0.52 L1 18018
300 , 050 1.06 18993
330 7 047 101 19920
Storage Requirement
Qm Qout .=(Qin- Qoug)
4904 3039 1865
006 - 4554 1452
5935 ' 6072 863
7754 7580 164
8494 9108 514
10403 13662 3259
12082 18216 6204
13430 2770 9340
14712 IR -12612
15891 31878 -13987
16988 36432 -10444
18018 40985 22968
18993 45540 26547
19930 50054 -30174
|Detention 1865 of J

372212007



Project Name:
Praject No.

Celeulztions by

Date:

ENCINA HILLS (WATERSHED F)

546.00
KAY/RKMW/CLL
3/22/2007

Pre-Development Runoff

Te 20 minuwes
C 0.25 «—  Runoff Coefficien: of pervions surface
A 94.7 acres
12yn 050 w/hr —  Per Monterey County Plate No. 23

I(10y7) 0.74 in/hr —  Per Monterey County Plate No. 25

It 128 in/hr I=7.75*/SQRT(®
Q 10 pre 304 cfs Q=CItA.
Q 100 pre 435 cfs Q100=0Q10%(1.11/0.74)

Po st—DevéIopment Runoff

Ap 91.1 acres Approx Area of Pervious Surface
Cp 025 Runoff Coefficient of pervious surface
Aj 3.61 acres Approx Area of Impervious Surface
Ci 0.90 Runpif Coeficient of impeyvious surface
Tc . 20 minutes
Weighted C 027 Comyosite Runoff Casfficienr
Toml A 94.7 acres
I(2v1) 0.50 in/br ~— Per Monterey County Plare No. 23
1100 y7} 111 in/br —  Per Montercy Cotnty Plate No. 23
It 1.92 in/br I=7.75*SQRI(D
Q 100 post 50.1 cfs O=CliA
Q 10 post 334 cfs Qi0=0100%(.74/1.11]

10 year Pre-

Development Outflow
Te Q Qont
Min cfy <f
20 36.40 36480
30 © 30.40 54720
a9 30.40 72960
50 3040 91200
&0 30.40 109446
90 30.40 164160
120 30.40 218880
150 36.40 273600
180 30.40 328320
210 30.40 333040
240 30.40 437760

. 270 30.40 452480

300 30.40 547200
330 3040 601920

100 year Post-Development Inflow
Te 1108yr Q Qin
Min in/hr cfs ef
20 1 56.05 60065
30 1.57 40.37 73565
40 136 3539 84945
50 122 3166 94571
80 L1t 28.90 104036
90 091 2360 127418
120 0.78 20.43 147129
150 0.70 1328 164495
120 0.64 16.63, 180195
210 0.59 1545 194634
240 0.56 14.43 208072
370 052 13.62 220604
300 0.50 1292 232632
330 0.47 12.32 243086

Storage Requirement |

Qm Qout  -={Qin~ Qout}
60065 36480 - 23583
73565 54720 18843
84945 72960 11985
94971 91200 377
104036 108440 5404
127418 163160 36742
147129 218380 71751
164495 273600  -109105
180196 328320 -148124
194634 383040 -188406
208072 437760 - -22968%
220694 492480 - 271786
232632 547200 314568
243586 601920 -357934
lDetention 23585 cf

3/22/2007



‘ ENCINA HILLS (WATERSHED F 10 vear Pre-
Project Name:  INCLUDING ADJACENT PARCELS) Development Outflow
Project No, ' 3546.00 Tec Q Qout
Calculations by KAY/KMW/CLL Min cfs of
Date: 372212007 20 3040 36480
30 3040 54720
) . ’ 40 3040 72960
Pre-Development Rupoff 50 3040 51200
: 6D 30.40 109440
Tc 20 rainutes — 80 30.40 164160
[ 0.25 ~—  Runoff Cosfficient of pervious surface 120 30.40 218380
A 94.7 acres 150 3040 273600
12y 0.50 inhr ~  Per Momerey County Plate No. 25 130 30.40 328320
1(10y1) 0.74 in/br «— Per Momterey County Platz No. 25 210 30.40 383040
It 128 inhr ‘ IFT.?i*USQRT(tj 240 30.40 437760
Q10 pre 304 cfs Q=Clta 270 30.40 492480
Q 106 pre 453 cfs Q163=0Q10*{1.11/0.74) 300 3040 547200
330 3040 601920
Post-Development Runoff
‘ 100 vear Post-Development Inflow
Ap 294 acres Approx Area of Pervious Surface Tc 1100y Q Qin
Cp 025 Ruzoff Coefficient of pervious surface Min in/hr B of
Al 527 acres Approx Area of Impervious Surface 20 “1.92 52.13 62556
Ci 0.90 Runoff Cosficient of impervious sarface - 30 157 © 4236 76613
Te 20 mimues ' 40 136 36.86 88467
Weighted C 029 Composite Runoff Coefficient 30 1.22 3297 98910
Toml A 8547 acres \ 50 1.11 30.10 108350
12y} 0.50 inbr ~~  Per Monterey Conary Flate No. 25 - 50 6.91 2457 132701
1(100 yn) 111 iohr — ParMomsrey County Plate No. 25 120 0.79 21.28 153230
It 192 in/hr H=7.75*USQRT(t) 150 0.70 15.04 171316
Q) 100 post 51.1 cfs Q=CItA. 130 0.64 1738 187668
Q 10 post 34.8 cfs - QLE=Q100%(.74/1.11) 210 059 16.09 202704
240 056 15.05 216700
270 052 14.15 229845
300 . 0.50 13.46 242278
330 0.47 12,83 254103

Storage Requirement |

Qin Qout ={Qin - Qouf)
62556 36480 26076
75615 -54720 218935
83467 72960 15507
93910 91200 7710
108350 109440 -1090
132701 164160 -31459
153230 218880 65650
171316 273600 -102284
187668 328320 140652
202704 383040 -130336
216700 437760 221060
229845 492480 262635
242278 547200 304922
254103 601920 347817

|Detention 26076 cf B

3r22/2007



Project Name:
Project No.
Calculations by

Date:

ENCINA HILLS WATERSHED (G)

546.00
KAYRKMW/CLL
37222007

Pre-Development Runoff

Minimum Per Water Resources A.gam:y

Tc 20 minutes  ~—
C 0.25 ~—  Runoff Coefficient of pervious surface
A 73.6 acres . )
12y} 0.5 inkr «—  Per Montersy County Plate No. 25
1(10 ¥1) 0.74 inhr —  Per Monterey Cormy Plaxe No. 25
It 1.3% in/br 1=7.75*I/SQRT(®
Q10 pre 242 cfs Q=CltA .
Q 100 pre 36.4 cfs Q100=Q10*(1.11/0.74)

Post-Development Runoff

Approx Area of Perviors Surface

Ap 74.1 acres
Cp 025 Runoff Caefficient of pervions surface
Al 154 acres Approx Area of Impervious Surface
Ci 090 Rumoff Coeficient of impervious surface
Tc 20 mimetes
Weighted C 0.26 Composite Runoff Cosificient
Towl A 756 acres
IRy 0350 inhr -~  Per Monterey County Plats No. 25
1 {100 yr} 1.11 infbr —  Per Momerey Conmty Plare No. 25
‘ It 192 infhr I=7.75*USQRT()
Q 100 post 383 efs Q=CItA
Q 10 post 255 cfs Q16=Q100%(,74/1.11}

10 year Pre-
Development Outflow
Te Q Qont
Min 5 of .
20 2420 29040
30 2420 43360
40 2420 53080
5D 2420 73600
60 2420 37120
0 2420 130680
120 2420 174240
150 2420 217800
180 2420 261360
210 2420 304920
240 2420 348430
270 2430 392040
300 2420 435600
330 2420 479160
100 year Post-Development Inflow
Tc 1100yT Q Qin
Min tn/hr cfs of
20 152 38.23 45037
30 1.57 1126 55262
40 135 27.07 64965
50 122 2421 72633
60 L1 22.10 79366
90 0.91 18405 97448
120 .79 13.63 112523
150 t70 1398 125805
180 0.64 1276 137812
210 0.59 1E.81 148854
240 0.56 1105 159132
270 0.52 1042 168785
100 0.50 5.8% 177915
330 0.47 9.42 186598

Storage Requirement |

Qie Quut  ={Qin-Qoui)
45937 26040 16857
56362 43360 12702
64965 ‘58080 6883
72633 72600 33

79366 87120 7354
97443 130680 33232
112523 174248 -61717
125805 217800 91995
137812 261360 -123543
148854 304920  -156066
159132 348480  -139343
168785 392040 223255
177915 435600 257685
186598 479160 292562

{Detention 16897 cf |

3/22/2007



Project Name:
Praject No.

Calculations by

Date:

ENCINA HILLS (WATERSHED G
INCLUDING ADJACENT PARCELS)

546.00
KAYAKMWI/CLL
3022007

Pre-Development Runoff

Tc 20 mimmates  ~—  Minimum Per Watsr Resources Agency
o 0.25 — Renoff Coefficient of pervions surface
A 75,6 acres
12y} 050 br +—  Per Monterey County Piate No. 25
[ (10 ¥y} 0.74 n/lr —  Per Monterey Connty Plam= Ne. 25
k 128 infbr Ie=7.75*I/SQRT(?)
Q 10 pre 242 cfs Q=CItA
Q 100 pre 364 cfs Q10G=010%(1.11/D.74)

10 year Pre-

Post-Development Runoff

Ap 716 acres Approx Arez of Pervious Surface
Cp D25 Runoff Coeffzzient of pervious surface
Al 4.56 acres Approx Area of Impervions Surface
Ci 0.90 Ruroff Coeficient of impervions surface
Te 20 minutes .
Weighted C 0,29 Composite Runoff Coefficient
Toml A 75.6 acres
12w 0.50 iwhr —  Per Monterey County Plate No. 25
1(100 y1) 1.11 inhr — Per Monterey County Plawe Na. 25
It 1,52 infhr " I=7.757USQRT()
Q 100 past 42,1 cfs Q=ChiA
3 10 post 28.0 ofs Q10=0100%.74/1.11)

Development Outflow
Te TQ Qout
Min cfe of
70 2430 29040
30 2430 43560
40 2430 53080
50 2430 72600
&0 2430 87120
90 2420 130580
120 2420 17424
150 2420 217808
180 2420 261350
210 2430 304920
240 2420 348480
270 24,30 392040
300 2430 435500
330 2430 479150

10Q vear Post-Development Inflow
Te 1100yr Q Qin
Min in/hr 5 of
20 192 4206 30469
30 1.57 3434 61811
40 136 25.74 71373
50 122 26.60 79798
60 LIt 2438 87414
90 0.9t 1583 . 107060
120 0.79 17.17 123622
150 )] 15.36 138214
180 064 1402 151406
210 0.59 1258 163537
240 0.56 - 12.14 174828
270 0.52 1145 185433
300 8,50 10.86- 195464
330 0.47 10.35 205004

Storage Requirement |

Qin Qour = (Qin - Qourt)
50469 29040 21429
61811 43360 18251
71373 53080 13293
79798 72600 719%
37414 87120 © 294
107060 130680 23620
123622 174240 50618
138214 217800 79586
151406 = 261350 -109954
163537 304920 141383
174828 348480 -173652
185433 392040 206607
195464 435600 240135
205004 4791606 -274156

[Detention 21429 cf |

3/22/2007



Project Name:
Project No.

Czlculations by

Date: :

ENCINA HILLS (WATERSHED H)

546.00 :
XAY/KMW/CLL
3/22/2007

10 year Pre-Development Runoff

Tc 20 minutes +— Minimum Per Water Resources Agency
C 0.25 +— Runoff Coefficient of pervious surface
A 0.8 acres .
I{2y1) 0.50 in/hr « * Per Monterey County Plate No. 25
[(10¥y1) 0.74 in/hr < Per Monterey County Plate No. 25
I 1.28 in/hr It=7.75*1/SQRT(t)
Q 10 pre 03 efs =CItA

{100 yéar Runoff (No Development in this watershed)

Ap . 0.8 acres Approx Area of Pervious Surface
Cp 03 Runoff Coefficient of pervious surface
Al - acres Approx Area of Impervious Surface
Ci 0.90 .Runoff Coeficient of impervious surface
Te 20 minutes
Weighted C 0.23 Composite Runoff Coefficient
Total A 0.8 acres .
I1(2y1) 0.50 in/hr +— Per Monterey County Plate No. 25
‘1(100yT) 1.11 in/hr <+— Per Monterey County Plaie No. 25
Tt 1.92 infhr T=7.75*/SQRT(®)
Q 100 post 0.4 cfs Q=CItA

3/22/2007



Project Name:
Project No.

Calculations by

Dare:

ENCINA HILLS (WATERSHED I)

546.00
KAY/KMW/CLL
312272007

Pre-Development Runoff

20 minutes

Te —  Minimem Per Water Resources Agency
[ 0.25 +  Runoff Coefiicient of pervious surface
A 7.6 acres
I1Ry) D.50 in/hr —  Per Montersy County Pizte No. 25

1(10ys) 0.74 in/hr «— Per Momerey County Pize No. 25

It 128 in/hr =7 75*USQRT(Y)
Q 10 pre 24 cfs Q=Chtd
Q 100 pre 3.6 cfs Q100=010*%{1.11/0.73}

Post-Development Runoff

Ap 73 acres Approx Area of Pervious Surface
Cp 0.25 Rundff Coefficiznt of pervious surface
Al 022 acres Approx. Area of hopervious Surfacs
Ci 0.90 Rumoff Coeficient of impervious surface
Tec 20 minutes
Weighted C 027 Conmposite Rumoff Coefficient
Toml A 7.6 acres
1@ ) 0.50 infbr «— Per Momerey County Plate No. 235
1(100y) 1.11 in/br ~— Per Monterey County Plate No. 25
) It 192 iafhr h=7.753*/SQRT{)
Q 109 post 3.9 cfs - O=CItA
Q 10 post 36 o ocfs Q10=0Q100%(.74/L.11)

10 year Pre-

Development Outflow
Tec Q Gout
Min cfs cf
20 790 2880
30 2.40 4320
a4 2.40 5760
50 240 7200
60 240 8640
90 2.40 12960
£20 240 17280
150 240 21600
180 240 25620
210 2.40 30240
240 240 34560
270 240 38830
300 240 £3200
330 240 47520

100 vear Post-Development Inflow
Tc T 100yr Q Qin
Min infhr cfs j
20 102 391 3687
30 157 319 5740
40 136 276 6628
50 - 122 247 7411
60 L1 226 8118
S0 09! 134 9543
120 0.79 © 159 11481
150 0.70 1.43 12836
130, 0.64 130 14051
210 059 a1 15188
240 0.56 113 16236
270 .52 1.06 17221
300 0.50 1.01 18153
330 0.47 0.95 15039

Storage Requirement |

Qin Qout  -=(Qin-Qout}
4687 2880 1807
5740 4320 1420
6628 5750 848
74LL 7200 211
8118 8640 522
9943 12960 3017
L1481 17280 5799
(2836 21600 8764
14061 25920 -11859
t5188 30240 -15052
16236 34560 -18324
17221 38880 21659
18153 43200 25047
19039 47520 28431
{Detention 1807 cf

372212007



Project Name:
Project No.

Caleulations by

Daze:

ENCINA HILLS (WATERSHED I
INCLUDING ADJACENT PARCELS)

546.00
KAYKMWI/CLL
32272007

Pre-Development Runoff

‘

Te 20 mimites — Minimum Per Water Resources Agency
c 0.25 ~—  Runoff Cosfficient of pervious surface
A 7.6 acres
{2 yz) 050 inbr —  Per Momerey Couny Plate No. 25

1(10 yo) 0.74 in/hr — Per Monterey Counry Plate No. 25

k 1.28 in/hr 1=7.75*SQRT(1)
Q 10 pre 24 ofs Q=CItA
Q 100 pre 3.6 cfs QL100=0107(1.11/0.74)

Post-Development Runoff

An 7.1 saeres Approx Area of Pervious Surface
Co 025 Runoff Coefficient of pervious surface
Af 0.45 acres Approx Aree of Impervious Surface
Ci 0.50 Runoff Cosficient of impervious surface
Te 20 mimues )
Weighted C 039 Composite Runoff Coefficient
Toml A 7.6 acres
121} 0.50 in/hr —  Per Momerey County Plate No. 25
T(100 y7) 1.11 inhr — ' Per Momterey County Plawe No. 25
It 1.92 /e I=7.75*T/SQRT(%)
Q 100 past 42 cfs Q=Cizd
Q10 post 2.3 ofs QL0=Q100%(.74/1.11)

16 year Pre-

Development Outflow
Te Q Qout
Min cfs of
20 240 2880
30 240 4320
40 240 5760
S0 2.40 7200
60 2.40 8640
80 249 12960
120 240 17280
150 240 21600
180 240 25920
210 240 30240
240 240 34560
270 2.40 38880
00 2.40 43200
330 2.40 47520

1100 vear Post-Development Inflow

Tc 1100y Q Qin
Min jraijing cfs - cf
20 192 419 5032
30 157 342 6163
40 136 297 7116
50 122 265 7956
60 111 242 8716
%0 0.51 138 10675
120 0.75 L7t 12326
150 .70 153 13781
180 0.64 140 15096
210 0.59 129 16306
240 036 121 17432
270 0.52 Li4 18489
300 0.50 1.08 19429
330 047 1.03 20440

[Storage Requirement |

Qin Qout . =(Qin - Quouf)
5032 2880 2152

6163 @0 184

7116 5760 1356

956 7200 756

8716 2640 7

10675 12960 2285
12326 17280 4954
13781 21600 7819
15095 25920 . -10824
16306 30240 -13934
17432 Mse0 -171%%
18689 38880 20391
19489 43200 2370
040 4750 27080

{Detention 2152 cf

3122/2007



Project Name:
Projec1 No.

Calenlaricns by

Date:

ENCINA HILLS (WATERSHED J)

546.00
KAY/KMW/CLL
3£2312007

Pre-Development Runoff

Te 20 minutss Minimum Per Water Resources Agency
c 0.23 Runoff Coefficient of parvious surface
A 3. acres
Iy 050 infhr Per Monterey County Plate No. 25
110y 0.74 inbr Per Monterey County Plate No. 25
. k 1.28 infor I=7.75*U/SQRT{)
Q10 pre” 1.8 cfs Q=CltA.
Q 100 pre 135 cfs Q100=010%(1.11/0.74)

Post-Development Runc;ff

Ap 30 acres Approx Area of Pervious Surfece
Cp 025 Rupoff Cosfiicient of parvious surface
Al 0.14 acres Approx Area of Impervious Surface
Ct 050 Runoff Coeficient of impervious surface
Te- 20 minutes
Weighred C 0.28 Composite Runoff Cosficient
Total A 3.1 acres -
12yD) 050 infhr Per Montersy County Plats No. 25
1{100y7) 1.11 in/hr Per Montzrey County Plate No, 25
I 192 in/hr I=7.75*/SQRT{)
G 100 post L7 cfs Q=ClIA
Q 10 post 1.1 cfs Q10=Q100*(.74/1.11}

10 year Pre-

Development Outflow

— Tc Q Qout
Min ofs o
20 LG5 1200
30 1.60 1800

" 40 1.00 2500

50 1.0g 3000
&0 1.00 3600
90 1.00 $400
120 100 7200
156 1.00 9000
180 1.00 10800
210 1.00 12660
240 1.00 14400
270 1.00 16200
300 1.60 18000
330 100 19800

100 vear Post-Development Inflow
Tc 1 100yr Q Qin
Min in/hr cis cf
20 192 1.67 1995
30 157 136 2448
40 136 118 2827
50 122 185 - 3161
60 L1l .96 3462
90 0.51 078 4240
120 0.79 0.68 4856
150 0.70 G.61 5474
180 Q.64 056 3557
210 059 0.51 6477
240 056 .48 6925
370 052 045 7345
300 0.50 043 7742
330 047 0.41 £120

Storage Requirement |

Qin Qout  -=(Qin- Qout)
1999 1200 799

2448 1800 643

2827 2400 427

3161 3000 161

3462 3600 -138
424D 5400 © 1160
4896 7200 2304
5474 5000 3526
5997 10800 4803
6477 12600 £123
6925 14400 7475
7345 16200 £855
7742 18000 -10258
8120 15600 -11680

|Detention 799 cf B

3/22/2007



Project Name:
Project No.
Caleulations by

Date:

ENCINA HILLS (WATERSHED K)

546.00°
KAYAKMW/CLL
372212007

, Pre-Development Runeff

Te 20 minntes  —  Minimum Per Water Resources Agency |
C 025 — - Runoff Coefficient of pervious surface
A 37.6 .acres
12w 0,50 in/hr —  Per Monterey Connty Plare No. 25

I1(10yz) 074 i/ w-  Per Monterey County Plat No. 25

It 1.28 inhr 1=7.75*USQRT(Y)
(10 pre 12.1 ofs Q=ClzA
© 106 pre 181 ofs 100=CE0%{1.11/0.74)

Post-Development Runoff

Ap - 37.0 acres Approx Arez of Pervions Surface
Cp 025 Runoff CoefScient of pervious surface
Al 0.62 acres Approx Area of Impsrvions Surface
'Ci 0.90 Runoff Coeficient of impervious surface
Te 20 minntes )
Weighted C 036 Composite Runoff Coeficient
Tor2l A 37.6 acres
12y 0.50 w/hr — PerMonwrey County Plate No. 25
£{100y) 1.11 ir «—  Per Monterey Conmry Platz No., 25
Tt 192 iwhbr 1=7.75*USQRT(t)
Q 100 post 18.9 cfs Q=CItA.
Q 10 post 12.6 cis QI0=Q100%(.74/1.11)

10 year Pre-

Development Qutflow
Tc Q Qout
Min cfs ef
20 12.10 14320
30 12.10 21780
40 12.10 29040
50 12.10 36300
60 12,10 43560
90 1210 65340
120 12.10 87120
150 12.10 108900
130 1210 130630
210 1210 152460
240 12.10 174240
270 12,10 196020
300 12.10 237300
330 210 239530

100 vear Post-Development Inflow
Te 11007 Q Qin
Min fn/hr s of
20 152 18285 33628
30 157 1540 27714

40 136 1333 32001
30 1.22 11.93 35778
60 L1 1089 39103
S0 091 8.89 48002
120 " 079 776 55428
150 0.78 639 61970
130 0.54 629 67885
210 (.59 382 73324
210 0.36 544 78386
270 052 513 83141
300 050, 4.87 87639
. 330 .47 464 21816

Storage Requirement |

Qin Qout ={Qin - Qout)
22628 14520 8108
27714 21730 5934
32001 25040 2951
35778 36300 522

.38193 43360 4367
48002 65340 -17338
55428 87120 31692
51970 108900 46930
67885 130680 62795
73324 152450 ~79136
78386 174240 85854
83141 195020 -112879
87639 217800 -130161
91916 239580 -147664

8108 cf t

[Detention

| 32272007



ENCINA HILLS (WATERSHED K 10 year Pre-
Project Name:  INCLUDING ADJACENT PARCEL) Development Outflow
Project Na. 546.00 ' Tc Q Qout
Caleuladons by KAY/KMWICLL Min cfs cf
Dats; 3/2272007 20 12.10 145290
30 12.10 21730
40 12,10 29044
Pre-Development Runoff 50 1210 36300
’ . 60 12.1¢ 43560
Te 20 mimuss Minimum Per Water Resources Agency 90 12.16 65340
C 025 Runoff Cosfficient of pervious surface 120 12.10 87120
A 37.6 ecres 150 12.10 108500
1@ 0.50 inhr Per Monterey Ceuaty Plae No. 25 180 12.10° 130680
(10 ) 0.74 w/hr Per Monterey County Plate No. 25 210 12.10 132460
. k 128 dnhr I=7.75*1/SQRT(1} 240 12.10 174240
Q 10 pre 121 cfs Q=CliA 270 12.10 196020
Q 100 pre 18.1 cfs Q100=010(1.11/0.74) 300 12.10 217800
330 12.10 239580
Post-Development Runoff
. 100 year Post-Development Inflow
Ap 36.8 acres Approx Area of Pervioes Surface Te 1100yr Q Qin
Cp 035 Runoff Cocfficient of pervious surface Min infbr ofs of
Al 0.84 acres Approx Area of Impervions Surface 20 192 19.13 23958
Ci 0.50 Rumeff Coeficient of impervious surfacs 30 157 15.62 28118
Te 20 minutes . 40 136 13.53 32468
Weighted C 26 Composite Runoif Coefficient 30 122 12,10 36300
Torl A 376 acres : 50 111 11.05 397565
1@ 0.30 inhbr Per Momterey County Plate No. 25 90 0.51 9.02 43702
- 1(1003D 111 inhr Per Monterey Conmy Plate Na. 25 120 0.79 731 56236
It 192 infhr 1=7.75*USQRTH{L) 150 0.70 6.5% 62874
Q 100 pest 19.1 ofs Q=CItA. 180 064 6.38 63873
Q 10 post 1.8 cfs QL0=Q100*[ 74/1.11} 210 0.59 3.90 74393
240 0.5 332 79530
270 052 521 84354
300 0.50 4.54 88917
330 0.47 471 93257

Storage Requirement |

Qin Qomt .= (Qin - Qout)
2958 14520 8433
28118 21780 6333
32468 29040 3428
36300 36300 0
39763 43560 3795
43702 §5340 -16638
56236 57120 -30884
62874 108900 46026
68875 130680  -61805
74393 152480 -78067
79530 174240 54710
843354 196020  -111666
88517 257800  -128883
93257 739580 -146323

|Detention 8438 cf

3/22/2007
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