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'HYDROLOGY and HYDRAULIC | |
CALCULATIONS

* Smoot Barn
1301Cux,mingham Road

 Sebastopol, California
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Smool Bam :
Hydrolog:" & Hydrauhc Calcs
8/25/2004

_ | 'The hydrology and hydrauhc de51gn herem is based on the Fiood Control Desxgn Crltena ;o
* Sonoma County Water Agency, Santa Rosa, Cahforma All figures and pages reference
~ that design gu:de ' :

HYDROLOGY DI:SiGN

'Th]s study uses the Rational Mcthod to determme de3|gn discharges. The watershed 5
smail (less than 1.square mile) and thus is classified as a Mmor Waterway The desngn _
storm isbased ona 10-year Tecurrence mterval

The dCSlgn- flow tias been ealculated using the Ratiorial_ Method as follows:

where ‘ : :
Q = De51gn dlscharge in cublc fect per second

C = Runoff Coefficient (Plate No. B-1)
o (Resmentlal over Y2 acre lots, ground slope between 5% and 10%)
~ 1 = Rainfall intensity in inches per hour, Plate No. B-2

A = Dramage areainacres

K =Kfactor (Plate No. B-4) = 1, 35

The mmal time. of concentratlon of 15 {mnutes was chosen due to the resnuentlal iots bemg
larger than Y; acres and the average ground slupe between 5% . and 10%,

. Mean Seasonal Precxpltatlon (MSP) was detcrmmed from the 1sohyetal mdp, Plate No B-3
~ Thevalue of the MSPis 35 for this pro;ect and K=1, 35. _

HYDRAULIC DESIG N'

See :tli_e.fcwllo\vin'g Hydrology aﬁd Hydraulic calculations and Hydrology Map'_f_or-this site.
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- 1~ [HYDROLOGY] | . 1 T T 1 1_
) i RATIONAL METHOD: DRAINAGE STUDY
3 - o1 |
"PROJ:—:GT. 1301 CJNN[NGHAMROAD SEBASTOPOL- - 3 M‘SP: 35Iinchss X JOB.NQ.12003-013
'DESIGi\ED BY: JOHN-MOE =~ | | B 'DURATION =~ B 10 year ¥ {DATE: | B/2712004-
LI Tovertanpriowwime] R i | -
{POINT- [ROORETO} ‘ VEL | _ |.OVER-| 10YR  10YR| 100 YR | 100 YR] ! sum |
"OF _ AREA|GUTTER]| DIST. | SLOPE| 10 YR PIPE | LAND - TRAVEL: TOTALITRAVEL |TOTAL| 10YR :{ K. C A | sumA  KCA| KCA ! oo
" JCONC.I oME | | % | tps. {TINE| TIME | TiIME [ TIME | TIME | TIME | INTENS, - actes | acres | a cts. .
1.4 a mrrmnma 1 15.00f 1.70] 135 | 045 033 033 020 o020 - 024
2 B . 60 | 10% ! 380 {0263 1 1526 1.68] 1.35. ['045] 052 0.85] 032 052 0.8
il e g2 f3.-5% 450 -} 0.341° 1560 1.67] 135 {os0]  o1s] . 100l Co16] - o062 1.03
4 D 167 ' 6.6% | 950 ] 0293| 15.90 - 165} 1.35 |os0] @ 141 211 o7s{ 137 226
5 { - . 200 | 4.7% | 850 |0.%2] 16:29)| o163 ] - e
8 | E lN'llALTIME' : 15.00 470] 135 |o4s] 047 017§ 0.0 0.10 - 048
L7 F 80 | 0.5% -} 3580 {0.351) | 1535 - 1.68] 135 | 045 047] o064] 023) o033 0.5}
E: G 80 | 08% | 450 |oZus . 1565 167] 135 | osel 057 1.21) 038l o077 1,29}
g | H 55 f 1,5% { 9.50: | 0.098 1 1574 188|135 | osp] o007 4128 oos!. oB2 138l
0 L . 88 | 1.5%. | 850 10.133] 15.88 165 135 | 050) 052] . 180l 033 147 . 404l
L1t ' 220} 3.2% 850 | 0.43i |- 1631} B . 1.63 ' R q o L e
Page3



_HYDRAULIC CALCULATIONS
UNDERG?OU'ES-‘PI‘PE'EIRAlNAGE;svsre‘_ 1 1 |

{PROJECT: 1301 Cunningham
JJOBNO.: 2003-013 |

Road, Sebastopol- | . - |MANNINGS'N: |  o0.02afcmpor | 0.012.PVC - " DESIGNED BY: JOHN MOE
: ~jouraTiON | . wjyear 1 ¢ _ IDATE: | 8/27/2004]

{cateGory]  PIPEDATA | | FLOWDATA HEADLOSSES | | | ELEVATIONS -
1 e |LNGTH! DIA. | AREA FLOW | VEL. |VEL. HO,| SLOPE |FRICTION| CONTR. | ELARG.| RENDS: | TOTAL |E GRADE|{HYD. GRD.| INLET | INVERT
symBoL | L. b VA fooa |oa | v | wegl sf Hf He ' HMe -} Hb H EGL | HGL 1 FG NV |
UNIT “ | B - f & f2 | inrdsec! fsec | R 1 R ft ft f 1 R {elev.init.! elov.inft | elev. Infi. |elav. in fi.|-
e . * ' T | (Starling HGL=normal depth atoutet)] 6880 | | .
CPTS ) ' ‘ N | - ' N 69.33 | 6850
_ QUTLET | I - , I KN {123 | 123 | 7003 | 6880 | - :
85D | 200 | 0677 035 226 | 8.9 23 looaroo| 940 | E . 9.40 S |
. INLET _ - N . + . | 0.8 < - |-.0A8 | 7943 | 7820 :
- PTa. | R - i , J.o00 | 7882 f . | 8080
| QUTLET . b o078 | . | ore | 8039 79.62 B
. 8vsD | 167 | 067} 0.35 | 1.03.| 7.07.1. 078 |0.06600 : _ 11.02 0
_WET . [ R ] . a2 - 012 | 8970 |- 8sd2
COPT® | - - - R R , | 000 | 8981 | . 'ooe1.75
_QUTLEY |} 3 T : _iesa | 063 | 8955 | 8ag2
s | sz |G 20 | "osr.| 635 | 063 R R 325 |t
_INLET 1 e ) |-ogs | eos | 279 | sat7
. PT2 o ' S B o i ' _ - | 084 | 094 [ 93.83 |
ouner . |- ] - N 1. 1o - 005 | 8315 | 9311
6"SD | €0 | 050 020 | 0.34 | 005 000314] o039 | - "} IR
INLET ) e L 1 - s ] 001 | 93z | 9330
PT1 | . : ’ T o ] - | 000 | €335




HYDRAULIC CALCULATIONS

UNDERGROUND PIPE DRAINAGE SYSTEM ,

PROJECT: 1301 Cunningham Road, Sebastapol | IMANNING'S ‘N _0.024|cmp or 0.012[PVC - ~ DESIGNED BY: JOHN MOE

JOBNO.: 2003:013.} . b [DURATION 10}fyear C | ' ' ___|DATE: | Br27/2004|

CATEGORY] _ FIPE DATA T "FLOWDATA | , "} "HEAD LOSSES ELEVATIONS " |
©ATEM  |LNGTH{ DIA. ' AREA.] MANN:1 FLOW | VEL. {VEL.HD. SLOPE |FRICIION COITR, | ELARG.| BENDS ! TOTAL { E GRADE|HYD. GRD.| INLET ] INVERT
SYMBOL | L D A o Q | v Jwey ST - HWE ! He e Ho | H EGL - | HGL FG. INV

uNT | | R w2 ‘fraisec) fsect ok R | £ | | m | ' lelev.ink| elov.inft | elev.inf |slev.n f,
j o B ' (Starling HGL = nonval depth at cullef)] ~ 74.90

oPEr b b | , . R | : , , 75.50 | 7450
OUTLET |. -4 . | - f , - B 0.84 3 084 | 7574 | 7490
88D | 220 | 067 035§ 6042 194 . 735 | 084 |0032000 7.04 | RN
. INLET R ' i I oo o F 4 043 | sz78 81.94 :
PTG | ! : NN - T : o ' - 0.00 {. 8291 | 86.40 | B1.53
| outer | | X ' I | 02 . ].023 | B34 | szar. : -
g SD 68 | 067 | 035 [ 0012} 135 | 387 | 023 jeocws2l or2z | | 072 | - :
" JMLET. L i ] [ 1 R | 003 - ] 003 [ 8385 | 8362

PTY. R 8 ' ' N T o ' E 000 | 83Bg | | 8590 | 8255
. QUTLET - I , ' L . , e 0.21 | 8383 83.62 ik

- BvSD 55 | 0671 035 F 0012 ! 129 | 366 | 021 1000040] 052 o , 052
©INLET : R | - 0.03 ' 003 | 8435 | 8414 - 1

PT8 i 1 F - T ' _ 17031 | 031 | 8469 2500 | 8398 |

_OUTLET I RN A R D RN 005 005 | 8450 | 8445
_&'sb | 80 | 067 | 035 | 0012} 065 | 1.85 | 0.05 |0.00242] 0.8 o (. 019 |

INLET i q ' ' R 001 | 001 [ 8470 | B464.

PT'7 1 I '_: b 1 b b0 oo | 8470 | 8590 | 84.02

OUTLET = , g . : : o 0.01 0.01 [ 8466 |- 8454 .
6'SD._ | 80 | 050 | 0.20 | 0.012 | 018 ; 090 | oot [000083] 007 - 007 o

4 INET T} = _ : : ' Cboo ] 1 1 ogo | sdy2 | sdrt

PT6 1 VT S — ok 1 ono | sar2 | 8580 | 84ps

. Page 5




Open Channel Flow Calculatmns :

« Eartly Swale - -
1301 Cunnirigham Road
Sebastopol, California-

|GAPACITY GF EARTH SWALE - POINT OF CONCENTRATION #2;

|

' Check ﬂow contain flow within swale K

© IThe swale i5 .4 fest wude at the top and 12 inches deep

€ 1 -
Desugn Flow: Trlbul.ary Area :"B'_' ‘
e RTTA | _
Kl .38
C 045
T T T A e (at pmnt of concentratlon ##2)
‘Area - 0.55|acres.
Q= 0.56|c.f.s.
|CHEZY-MANNING EQUATION: ‘
[ [Q=(T49/NY A"RRA(2/3)" SA(1/2)_ RN
N . |wnere, - n=|Manning’s n - L
1 _ A=lArea(sf) | = '
1 Wp=|Wetted Perimeter
Rh=| . A/Wp=|Hydraulic Radius
- [ s[Slope — —
“TThe[ 0030] T [(Swals - good condifion
CAE. T200)sf A R -
W AT -
_Rh=|  AWp=] o447 |
o 8= - 002 (minimu_m swale's!_ope) B
| MAX. |DESIGN| - ,nf
.'_§LOP-E,_ Q. Q b Y
2% .} 82 | 056 OK /% /
] " " " , - o t{t i m-.
] 1 F GAV
_ _:; N _
Page 6

 8laTi2004




Iniet Capacity Calculations

1301 Cunninghani Road
Sebastopal, Califernia

[MEfCAPAGY: [ [ [

CFeck Iafgest tributary arealto an Inlet. \ribulary Area "G", point of concentration £8.

_ |
tCheck design flow for 10-year frequency; - -
B lArea, | 0.57|acres
K[ .38
O Y
S R N [
Q= ] 0.85]c.ts.

Check drop iniet capacity - using 167% 16" grate qpéning.

Q= TﬁC*P'(H)ﬂazlz

where, C=nlet coefficient, use 3.0

, —_P=|Perimeter of the inlet - Use 50% of actual perimeter lenglh dug fo grate. _
L _H=|Height of water (0.25' max) ' ' o
] I T N 1 .. I
P=| " 268|f.(4x067=268) | s S RV
H= 0.25]f.__ T ' R
e b [efs, ETEN T "'
Q= 0.65[cfs. _ l{Deslign, tributary area G, largest tributary area, point of
I - cariceniration #8) .~ o
|Qmax>Qdesign OK.[ |~ T ") | 1
M
Pags 7



Catch Basir Inlet '}(:ap;écity Calcuiations

1301 Cunningham Rozd
Sebastopol, California

Point of Concentration #10
FOR SIDE OPENING CATCH BASIN INLET CAPACITY, USE WEIR DISCHARGE FORMULA TO
CALGULATE THE FLOW RATE AND CHECK HYDROLOGY FOR THE ANTICIPATED FLOW: - -

——

TaEeT e |

where, _ "C=[15" " |Broad cresle_zg‘wéir .
L=[1.5 Length of opening
H=,Depth of water above grate

For 1.5 foot wide by 9" high side o aning inlct, check weir discharge:

~ TGRS
- H= : {design de

-Q#_ _146jcis . |(max)

pC—- - B e -

[CHECK ANTICIPATED DESIGN FLOW (10 year event) FOR TRIBUTARY AREA "

N Z[KCTA
o |whes o oK K
__ 05
1.7|in./hr,

i 0.52/acres.

- ——

0.60[cfs_____|(deslan)

Qmax = 1,46 ofs > Qdesign, & C.60 ofs

v

R

RECGISy, .
o

ey
L -y

L

ééz
] 2
P P
L AN
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w28 £007 'i'a;-.-,-mﬁa':'f-‘-:.;f-.é"rﬁ..s L. Mee Civil Engines 707-S44-8086
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_-Moe Englneermg, Inc.

) uhmmnvanue .
- Sgnta Rosa, CA 85404
(707}54» 6274 FAX(?O?)SM 8088

‘ ::-June 29. 2007

Caunty of Sonoma : _
- Pamit and Rasqurce Managemant Department
‘2550 Ventura Avianue - :
' 'Santa Rosa, CA 95403

; -‘Ra':‘ Sta.mm:snt Completlon of Final Grading
‘ 1&01 Cunnlngham Road
o ebastopol, o

_ To Whoin It May Conoem

' ’Pursuant to my field observatlc.n on Jure 22 2007 and to me bast of my lmoMadge.
‘Smoot Barn — Site improvement Plana prepared by Moe' Engineermg. Inc. dated August
2004 reflect the final grading and sita oondmons whnch are in acmtdanoe with Chaplar 33"
“ofthe California Buidlrg. Coda’ (CBC) ' ‘ ;

" In addktion, Gibiin Associates, Consiiting Gootauhnical Engmeers, prepared a final report
dated June 12, 2007 that summarized the sesults; of theur aail anginaenng consutmﬂon -
and. revnew of the abr.we noted plans

' We trust that ‘.his lett'ar tahsﬁes the requlremanls of Appendix Chapmer 33, Secuun 3318 _—
' -Comptetinn ofWor" 3318 1.Fing! Rapr.rls of the Celifomia Building’ Gode o '

~.Please conlact our uffice if YOU. h_-‘iVB any quostions regarding the con_tent of this letter.
- Sinoerety,: | i
- Mos Engineating, inc.

. JO LMOG.F'E .

. Registered Civil Engineer |
,Carhﬁcata Na. C 48460

€5 Grant 'sm Gumor -
Jeffrey Roege, Giblin As ouales

L

¥

Statoment - Bnal grading completion par Cht 39 ol CBG -2247.85¢

' oommbEELBL {'OM MU




POSI OFFICE BOX 617 A IATES SANTA 'lRC')"SA G A 954'('5*:;7'

2
TELEPHOMNE (70Q7) 528-3078"

‘. GE dTE;QHN;f;C‘ A‘L. |
ENGINEERS
| Apil18,200
 JobNo: 3202.1.3 RECEIVED
~APR 2 7‘2005
' AT _ ' 4, PERMIT AND RESOURGE
Grant and Chnsty Smoot . e ..?E‘&:%NIFDESQ?)L“ZENT :

, | 1301 Cunningham Road -
' -Scbastopol, CA 95472

Report

Soii Engmccrmg Consultation
- and Review of (Jradmg Plans
Smoot Arend

‘Sebastopol, Cahfor.ma

At your tequest this report summarizes thc results of our sml engmeel ing consul(atlon o
and review of § grading plans for your new arena located at 1301 Cunningham Road in
~ Schastopol, California. The arena site is located cast of your recently constructed barn. A
brief summary of the site gradmg and foundation mstallauan work for the barn was prc«.ented
in our teport dated August 20 2003 : :

. "Réview 'o‘F Plans - '

o _ Grdr.lmg plans for 1he Arena, prepared Jolm L. Moc, C| ﬂ! anlneet ing, are dated
- Atigust 2004, and indicate cuts within the niorthwestern portion of the arena varying upto-
dbout 6 feet, and fills in the southeast portion varying up to about 4 feet in depth. The plans
‘glso indicate the installation-of surface drainage improvements, including a storm: drain systeim
with several drop inlets along the south, west and north sides of the arena that discharge on the
natural slope approximately 200 feet to the west, Based on our plan review, gencral _
“knowledge of subsurface soil conditions in the site vieinity, and previous work at (he site, we ~ © 1
Jjudge that the malerluls and methods. mdlcated ofi:the plans wr)uld he su1ldhle for th\.- arena,




_ASSOCINTES

CONSULTING

" Grant.and Christy Smoot A o . GEOJECHNICAL

o April 18, 2005 o | | . -'ENGINEFRS‘--
Page Two: : R o o .

' S_u‘m___i_uary of Arena Grad1 o ' = L DR

Rough: graclmg of thL arena has been completed and we understand lhdl soﬂ
engineering observation-and testing services were not provided duririg the work while i m
progress Accordingly, we recently met with you-and Mr. John Moe, Civil Engineer, at the
site to observe the conditions exposed in the areni area, discuss tie preparatlon of the original
_ground surface within the arena area and to discuss placement and compaction of the existing .
fills. 1n addiiion, we reviewed photographs: taken during the gradmg work. ‘We understand
-tlmt the areas to be graded were initially stripped of surfacc vegetation, and the materials
yenerated during the stripping operations were reused as fill outside of the ‘arena improvement - -
arcas, We also uniderstand based on our conversdtions and as observed in the photographs
that priorito placement of the planried fills in the southeast portion of the arena, weak, upper _
~ compressible natuial soils were oyerexcavated to d depth of about 24 to 30 inches along the toe -
of the planned fill slope to create-a level bench. The surface expmt.d at the botmm of the
* berich excavation is understood then to have béen scanﬁed moisture conditionad as: needecl
-and compacted with a s{.gmented self—propelled vibraiory tampmg -foot drum compactor. We
upderstand that on-site excavated soils then wer(. placed as fill in relatlvely thin laycrs and
smular!y mmqture condltlont.d and compacted :

Summiry

_ Based on the fesults of our site observations, discussions with you, and review of
photogriaphs, we judge ‘that. the evidence indicates the site preparation, pl'icement dand
compaction of the pldnﬂ(.d fills was performed in general-aceordance with the minimuin -
Lnlem eullmed in the currem edmon of the Umfnrm Building Code (UBC)

Penodlc l:md maintenance will be quuH‘Ed by the laudowneu We recomnu.nd that
positive surface drainage around the arena be maintaiied, Drains should be checked regularly
and eleaned and rmmtamed a$ necessary, Our-experience. indicates that some minvr sloughing
and/or erosion is common on newly. graded slopes. Any such. slotighing or erosion that oceury
should be reépaired promptly hefore it can erilarge, We could be consulted to pmwde -
additional consu!lauon for rcpalr o!’ Sllch slope instabilities, if requested. '

“IBLIN




‘-G'r;int ahd'Chnsly Smoot - : - _ - o ‘ - 8?@@?3!—5’?}!— !ICNA?_
. April 18,2005 o - -  ENGINE
Paﬂe Thlee

N ‘ ‘We trust this provides Ehe ml‘orm'ltlon needed at 'ms time.. 1f you huve questions or -
d - wish o discuss this in further detail, plcase do not hC‘xltd[L‘ to contact us. :

“Yours very lr‘uly,
G[BLIN ASSOCIA'I LQ;

Teffrey K. Reese :
Civil Engmeer No 477:)3

Y na}I\'\’!HDkeLI)Rruub No, 1202.1.3
Copms ciubmllted 3 '

el  'l John L, Moe, Civil Engmeer
5550 Skyl'me Boiilevard, Suitc G :
Santa Rosa, CA 95403




