Preliminary/Permit Use

RE@EHWIE@

Jensen Park Utilities Div.

Arlington, Snohomish County, Washington

Stormwater Analysis (Infiltration Pond) Report

¢

Prepared For: Landed Gentry Development, Inc.
540 E. Fairhaven Avenue
Burlington, WA 98233
(360) 755-9021

Prepared By: SUMMIT Engineers & Surveyors, Inc. . -
2218 Old Highway 99 So.
Mount Vernon, WA 98273
(360) 416-4999

_03-025
Date: January 2, 2001 /y\
ey

.N\J

Addendum: September 4, 2001
Addendum: February 27, 2002 S
Revision: February 24, 2003

ENQINEERS & SURVEYORS ING




Preliminary/Permit Use

Jensen Park

Arlington, Snohomish County, Washington

Stormwater Analysis (Infiltration Pond) Report

Prepared For: Landed Gentry Development, Inc.
540 E. Fairhaven Avenue
Burlington, WA 98233
(360) 755-9021

Prepared By: SUMMIT Engineers & Surveyors, Inc.
2218 Old Highway 99 So.
Mount Vernon, WA 98273
(360) 416-4999

Date: January 2, 2001 /f‘/'\
Addendum: September 4, 2001 /)N

Addendum: February 27, 2002 SLJ\MT
Revision: February 24, 2003 ENGINEERS & SURTETONS, INC




. - oL, .
z 5::'? 3 254TH ST NE ﬂ .%%\
= 5 k% ]l 0 UgEemsmemeensesies 3
g NE ¥ & 253RD ST NE = =N
\N RD. w
=
2 w g
] o
= 2 2 w 2
246TH ST. NE x
: 246TH ST NE|
i T
-
ARMSTRONG RO,
I. NE 243RD ST.
NE
ITH ST, NE
\
236TH ST. NE
_234THST. NE

Park & Ride m
City Hall

'E{R

i

% IZHIGHLAND DR.
JIBE 2 Z=D

.

st N
&

\ -
% 18BTH ST NE |
8 k )
\; .
A}
\.
183A0_PL.| NE_~
183R0 ST NE wlg
35
HEAG =5
. 5. REQHAWK OR ’-IE
w . f W 6. HERRIER DR. &=
* -~ A 187, PERRIGRINE DR
& [ 8, OSPREYRD, w
- 9, KESTREL T, z
7 ‘g) o
3 1) &
172ND ST. | NE © >
o T -

Figure i



" L
Db e M L gy vyt e tn_:n.mm.h SJauup |4

N[

_ins s ) SNIXAATNTS HAVHSVD

FIVOS DiHAYHD

R | ) S—

000011
VN ¥ LU 0151 A
M OR0D R0 Ahuns
WIS Briog
UM & omn IPTHIE Al
TR-IT 554 01 DA m momo
4 DI B Gl —r—
2 7 WIOE el B Sisv
(33
- @
LRI L MU T 9 wEN ST 2/ pnoem - @

g!ih:ﬂi—'ilﬂ:.ﬂi-. ]
g’ig’.saibn-h\-ls-. g

—”!..-—:-i‘rg_-li‘.-d‘gg

2403 WUYTY
Mo LWL —

fuvo o

1

doms r

AVE 0 LHOM D DhEtEy .u:-.-.-n
-

aveos
1 19eIn

,I,IIIHII ...| Az ¥Ry
] .—-_-.n--. ..\\”|I\|U\q WIN~NNM..I .b”ra

— I~
.

, retol
B2 mesio

== " AId

-

aco-u HSA'NIEL'TIOAS p18S Ok n._ll.r.ﬂ L=

900Shabh, ¥ 14 suouany 2L - 0Ll 'S,9d €6 on

SIVIST WD WISAED 40 1¥1d _ e 3 51

VAN 30M Di: 4 Ao zsm...wo%uwu_h__vmn 7y
20
- g

| "AId nuvy
NISNOF 40 tVYd

——— N
ST = 3u000a0h 0 5] —

: m_._.w..id .w

eUA.-a

g bd 3. ri800N 9 1DvHL
) 1 AIg

0902 = ¥
SeIL =V @

A nseos s ©

i Li

lassuvia o cuve)
LR S TR R DT S

\

NIV NASNAF ==** - —

a_cerm 9 - DOOEE - b (o
o W 4001 = ©
il

S0 e
Mg ey
Ar0s08 =0

MKz et
HOOH = ¥
LK =7 @

S0 = 1
2002 = ¥ @
L0029 = ©

DO00S = § (1
802501 = ¥ O

SLES - 1

STENT T

PARCEL MAP

Figure ii



Preliminary Site Plan
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USGS Topo Map
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Site Photographs

South of property looking north.
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Methods:

A topographic survey of the project site and adjacent areas was conducted by
Summit Engineers & Surveyors, using Standard field procedures. Results of
this survey have been incorporated into the project drawings used for
development of the overall preliminary design and for use in the drainage
analysis.

An on-site field reconnaissance was conducted by a Professional Engineer
from Summit Engineers & Surveyors to determine key drainage features and
to gather general site information such as topography, vegetation, land use,
existing drainage facility and systems, both on-site and off-site. For the
reconnaissance, distances were measured by taping and pacing.

Available records utilized for the drainage analysis include the City’s
Comprehensive Storm Drainage Plan, the City Stormwater Design
Standards, Soil Survey and the drainage calculations for “The Jensen Farm
Subdivision 3”, prepared by Cascade Surveying and Engineering, Inc.

The hydrologic analysis, level pool routing, and design of the infiltration
system was done using NRCS (SCS) methodology as implemented through
“Hydraflow Hydrographs” which utilizes SCS National Engineering
Handbook, Section 4 — urban hydrosystems. Analysis to the program was
performed by Summit Engineers & Surveyors to model the drainage system
in conformance with the City Drainage Ordinance and the Washington State
Department of Ecology.

Existing Conditions:

The area proposed for development is located in the northeast quadrant of
the road intersection, Olympic Place and Jensen Farm Lane. The site is all
cleared with some imported fill material and construction debris on-site.
Most of the site is very much vegetated with grass. The site is slopped
westerly towards the existing infiltration pond for Jensen Farm Division 3.
Northerly Kruger Creek runs westerly with more than 50 feet of buffer in
between the north property line to the creek centerline. A small soil stalk
pile exists along the north property line. Due to the site soil condition being
porous, even when the site inspection was conducted in December of year
2000, the soil surface was fairly dry. No water was observed in the existing
infiltration pond west of the project site.
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Developed Conditions:

Proposed development “Jensen Park Townhouses/Condominiums” includes
26 residential units, parking lot, paved driveway, and landscaped
throughout the perimeter of the site. As part of the project, a stormwater
quantity facility will be constructed to the west of the site by expanding the
size of the existing infiltration pond. The quality facility will be located to the
north.

In year 2001, the developer of the subject property proposed “Homeplace
Adult Care Center”. During the permit/review process, the city has
approved the stormwater control concept of utilizing the existing city owned
infiltration pond for the proposed project. Also, the city approved
“stormfilter” for the stormwater quality control but this project will propose a
biofiltration swale.

The infiltration pond was designed by Cascade Surveying and Engineering,
Inc. with an infiltration rate of 1.205 in./hr. which is one half of the D.O.E.
recommended rate for loamy sand. Since the site soil is being consistently
loamy sand and gravel, the same is used for this project’s infiltration area
and volume calculation. For emergency overflow, already a pipe is located
above the 100 year designed storm elevation and releases into the unnamed
drainage that flows southwest under Olympic Place.

The site is not affected by any off-site runoff.

Hydrologic Data:

Basin Area: 1.55 acres on-site 0.00 acres off-site
Total: 1.55 acres
Soil: Loamy Sand & Gravel
Permeability: 2.41 inches/hour (per off-site existing pond design)

Curve Number: 79.8

House, Road and Driveways - 98 - 0.95 acres
Lawn and Landscape good condition — 80 - 0.60 acres

Rainfall Precipitation:

2-year 24-hour storm: 2.0
10-year 24-hour storm: 3.1
25-year 24-hour storm: 3.5
100-year 24-hour storm: 4.6



Erosion and Sedimentation Control:

The risk of erosion and subsequent sedimentation for this project will be
associated with grading and excavation operations, and the construction of
buildings with associated driveways, utilities and construction of the parking
lot. Most of the area where land disturbance is proposed is fairly flat and
hence does not appear to require extensive Temporary Erosion and
Sedimentation Control (TESC) facilities. However, as required by the
Treatment BMPs, a silt fence, drainage structure protection, and temporary
vegetation will be needed. The infiltration pond should be cleaned when the
project improvement is completed.

The specific TESC facilities will be shown on TESC Plan to be submitted with
the permit plan set.

Summary:

The development of the Jensen Park will result in an increase in stormwater
runoff at the 100-year storm event within the drainage basin considered
without the infiltration pond. However, as required by the City of Arlington
Ordinance and the Washington State Department of Ecology, the developed
site runoff is to be detained and infiltrated.

Providing 420 square feet of additional pond base area with 4.8 feet of
storage depth this pond will be able to detain and percolate the required
storm event runoff. The pond will not only function as a quantity control but
also, function as a quality control facility in addition to the project provided
bio-filtration swale. In an emergency overflow condition, the existing pond’s
facility will be utilized. The proposed improvement will not adversely impact
the drainage system within the immediate vicinity.

Analysis Result

Additional Pond Size — 420 square feet base area (with 2 safety factor)

Detention Volume — required 332 cu ft. provided 2018 cu ft.

Pond Depth — 4.8 feet plus 2 foot freeboard

Detention Duration — required 48 hours provided 31.9 hours
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I, Young-Soo Kim, a Professional Engineer registered in the State of
Washington as a Civil Engineer, do hereby declare that this report/plan was
prepared by, or under my personal supervision, that this report/plan was
prepared in accordance with generally accepted engineering practices.

Young-Soo Kim, P.E.
Registration Number: 32169
Date: February 24, 2003
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Hyd. No. 1
Homeplace - PostDev'p 100yr storm
Hydrograph type = SCS Runoff Peak discharge = 1.08 cfs
Storm frequency = 100 yrs Time interval =1 min
Drainage area = 0.95ac Curve number = 98
Basin Slope = 15% Hydraulic length = 100 fi
Tc method = USER Time of conc. (Tc) = § min
Total precip. = 4.60in Distribution = Type lA
Storm duration =24 hrs Shape factor = 484
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TENSENS PRk Hydrograph Plot
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Hydrograph Plot

Hyd. No. 1

Homeplace - PostDev'p 6mo. storm
Hydrograph type = SCS Runoff
Storm frequency = 6 mo.
Drainage area = 0.95ac
Basin Slope =15%

Tc method = USER

Total precip. = 1.30in
Storm duration =24 hrs

English
Peak discharge = 0.28 cfs
Time interval =1 min
Curve number = 98
Hydraulic length = 100 ft
Time of conc. (Tc) = 5 min
Distribution = Type |IA
Shape factor = 484

Total Volume = 3,846 cuft

1 - SCS Runoff 6mo.: Qp =0.28 cfs
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Homeplace - PostDevp't 6mo. storm
Hydrograph type = SCS Runoff Peak discharge = 0.01cfs
Storm frequency = 6.mo. Time interval = 1 min
Drainage area = 0.60 ac Curve number = 80
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 1.30in Distribution = Type lA
Storm duration =24 hrs Shape factor = 484
Total Volume = 434 cuft
2 - SCS Runoff -6mo.-Qp =0.01 cfs
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Worksheet 2: Runoff curve

number and runoff

Jencen Par}; _ _ .l/-l /o3
r"' 4
Project 79’%?274‘# — //é,/mrj(m By Yk Date /3/2 /oa
7 J '
Location , Jencw, Fhpa L ere Checked Date
T rd
Circle one:(fi;;;;;;j>0eveloped
l. Runoff curve number (CN)
Soil name Cover description 1 Area Product
and "), N = of
hydrologic (cover type, treatment, and ] - - CN x area
group hydrologic condition; N I l_ﬁdacges
percent impervious; of V| Y |0Omi- '
unconnected/connected impervious 2] wl| eo|0%
(appendix A) area ratio) Sl 2
Dense ) o7 E/ASC =
&}
/047»;/ ~§Ah4/ X /55)
2, 3
1/ Use only one CN source per line. Totals = ( /4~53 J
o e
t
CN (weighted) = Qta:h, PHOGREE o = Use CN =
total area s ———
2. Runoff
Storm #1 Storm #2 Storm #3

Frequency .eceeecssessssssssssssssnannes YT
Rainfall, P (24=hOUT) sesvssssosssseness 1IN
RUnoff, Q ceeeeceeeieensartosesocnncenecaa in

(Use P and CN with table 2-1, fig. 2-1,
or a2qs. 2-3 and 2-4.)

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




Worksheet 3: Time of concentration (T;) or travel time (Ty)

\J_C"’L!eh_ fark J/JFA._?

Project — DRLINE ZAS By Yk Date
rd
Location ¢ Jehien Z—riyz Lbne Checked Date
7
Circle one: Gresenb Developed
Circle one: T, Tt through subarea

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.

Sheet flow (Applicable to Tc only) Segment ID
TEAZE SR T~
1. Surface description (table 3=1) secccvsccces é)é'ﬁJ./s' (7";3,?4)

X 62|+ 6.2 »of7 =&
2. Manning’s roughness coeff., n (table 3-1) .. 0.87# 2/

3. Flow length, L (total L < 300 f£) ecevcecass ft 270

4, Two=-yr 24-~hr rainfall, P2 cessssasssssssssan in Z~O

5. Land S1OPE, B8 seesassssssccssssscascossscnne ft/ft 0\0//

0.8
6. T = 0.007 (nL) Compute T, ceeeee ne | O 7{0 + - 6\71(3
t 0.5 0.4 t

P s :

2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) .....
8. Flow leﬂgth. L cccecsccsscccossassccsssscssacosns ft
9. Watercourse Slope, S cseccsccssssescocccancs ft/fc
10. Average velocity, V (figure 3-1) .ecccsccsce ft/s

L + -
il. 'I‘c 3600 V Compute Tt secens hr
Channel flow Segment ID
12. Cross sectional flow area, @ ceccccecscccscce ftz 5
13, Wetted perimeter, P, cceccsscecccsccsascccce ft |
l4, Hydraulic radius, r _p_a_ Compute T ceseces ft

w
15. Channel Slope, S sececcscscscscvscuccasnccce ft/ft
16. Manning’s roughness coeff., 0 cecescccccanse
2/3 1/2

17. v = 1.49 rn s Compute V «eceee. ft/s
18. Flow length, L ccccovecccccvccscoscccacccnce ft

L <+ -
19. Tt 3600 V Compute Tt sescee hr
20. Watershed or subarea Tc or Tc (add Tt in steps 6, 11, and 19) .ceeeee Nr 0\70/6

2l Bin. recsonale

(210-VI-TR-55, Second Ed., June 1986) D-3



Worksheet 2: Runoff curve number and runoff

Jerser fark J 2 /2% /0
Project _Jidhgeplore — /44’4L924)1 By Yk Date
v
Location « Jencen Fara Sazne Checked Date
—

Circle one: Present (De;;;Z;;E:>
l. Runoff curve number (CN)
Soil name Cover description 1/ Area Product

and CN = of
hydrologic (cover type, treatment, and CN x area

group hydrologic condition; JEInges

(appendix A)

percent impervious;
unconnected/connected impervious
area ratio)

Z—/ =z
Table 2=3+
2-3

Fig.

O
o

Fig. 2-4
O
¢

/ba’)y 5&/&/

/%veﬁy en?%r - /éc-/\

=

0. 949

S

Zam/fca/pé//gw,\ areg ——d‘“c/ /ow/fjfk

0.4/

Y yse only one CN source per line. Totals

Rainfall, P (24~hOUT) seevsseesssnsseess 1N

Runoff, Q L T T R S T S, in

total product
=

Y

Storm #2

Storm #3

1 o = = CN
CN (weighted) EA ; Use
2. Runoff
Storm #1
Frequency sEeB st eI ettt E NI ER N NOERR S yr

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

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




Worksheet 3: Time of concentration (T) or travel time (Tp)
3/2% /53

(.jz’h £eh Fo ,/L

Location \I;hmn F;rr',z‘ lm,ﬁ

Project

Bym

Checked

Date

Circle one: Present

Circle one: @ T, through subarea

NOTES:
worksheet.

Include a map, schematic, or description of flow segments.

Space for as many as two segments per flow type can be used for each

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

:3\31.'_,1.

Sheet flow (Applicable to T, only) Segment ID
JAVED
1. Surface description (table 3=1) sscsecacscss Y2704
2. Manning’s roughness coeff., n (table 3=1) .. 0~°//
3. Flow length, L (total L < 300 f£) .coccceves £t | /0O
4, Two-yr 24~hr rainfall, F’2 cecssssssoscssscse in Z. 0O
5. Land Slope, 8 e0covccscnssecccsccsvcsccccssons ft/ft O‘ o/\(
0.8
6. T -MML Compute T, .ccoee hr 0.02? + N 6\627
t 0.5 0.4 t
P s .
2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) cececec. LAYuED
8. Flow length, L cececssessasccccsssnsaccascce ft RYe
9. Watercourse SlOPE, S ceeececscsessscccssssss f/fL /YA
10. Average velocity, V (figure 3-1) ccccecacccs ft/s ZLJ;
DL o |+ -1 v.00
1. T, = 52057 Compute T, sescee  hF D.064 0.
Channel flow Segment ID
12. Cross sectional flow area, a «cecccccaccccsce £r? 0 7488 /z!?h’ )
13. Wetted perimeter, P, ccesssssecossocsnsassce fe | 7L o
-
14, Hydraulic radius, ¢ = _p_a_ Compute [ ceococe ft 0.25
W
15. Channel SLOPe, S eecccssesssvescsscsssssasss fL/fL 6.0/
16. Manning’s roughness coeff., N cceessssscesecs d.o //
2/3 1/2
17, veldr_ s Compute V eeeeese ft/s |5 38
18. Flow length, L ceecsccecccsccconsscscoscsses ft K.g(?b
L -+ =
19. Tt = 3600 V Compute Tt vecees hr 0\02'> 0.0)6
20, Watershed or subarea Tc or ’I‘t (add 'I't in steps 6, 11, and 19) ....e.. hr 0.85¢

D.0.E, Rearneds
7: :_\_5j_h;}4u./€; 7CV Pnt hy,

':‘g’)m'k

D-3
&—



Hydrograph Plot

KEEPT JheEPLACE LA7A FfafR TENSEN Lapk LLE 7K S/hitap English
Hyd, N&ZA 768 comcepr, mpervius ARed. O, 7o ot
Homeplace - 2yr. Storm Pre-devp't
Hydrograph type = SCS Runoff Peak discharge = 0.11 cfs
Storm frequency = 2 yrs Time interval = 1 min
Drainage area = 1.65 ac Curve number = 80
Basin Slope =11% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 46 min
Total precip. = 2.00in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484 ‘

Total Volume = 3,103 cuft

1-SCS Runoff -2 Yr-Qp =0.11 cfs
0.15
0.10
5 /
(&)
4 Hyd. 1
0.05
\
0.00 J
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - 10yr. Storm Pre-devp't
Hydrograph type = SCS Runoff Peak discharge = 0.34 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 1.55ac Curve number = 80
Basin Slope =11% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 46 min
Total precip. = 3.10in Distribution = Type |IA
Storm duration =24 hrs Shape factor = 484
Total Volume = 7,344 cuft
1 - SCS Runoff -10 Yr - Qp = 0.34 cfs
0.4
0.3
L
o 02 / Hyd. 1
0.1
\
0.0
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - 25yr. Storm Pre-devp't
Hydrograph type = SCS Runoff Peak discharge = 0.44 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area = 1.55 ac Curve number = 80
Basin Slope =11% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 46 min
Total precip. = 3.50 in Distribution = Type |IA
Storm duration =24 hrs Shape factor = 484 '

Total Volume = 9,075 cuft

1 - SCS Runoff - 25 Yr - Qp = 0.44 cfs

0.5

0.4
X)) 0.3
o / Hyd. 1
o

0.2

0.1

0.0

0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - 100yr. Storm Pre-devp't
Hydrograph type = SCS Runoff Peak discharge = 0.74 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 1.55ac Curve number = 80
Basin Slope =11% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 46 min
Total precip. = 4.60in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484

Total Volume = 14,149 cuft

1 - SCS Runoff - 100 Yr - Qp = 0.74 cfs

0.8

0.6 ﬂ
$
g 04 / Hyd. 1

0.2

—
0.0 et
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - PostDev'p 2yr storm
Hydrograph type = SCS Runoff Peak discharge = 0.45cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area = 0.95ac Curve number = 08
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 2.00in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484 '

Total Volume = 6,299 cuft

1 - SCS Runoff -2 Yr - Qp = 0.45 cfs
0.5
0.4
@ 0.3
o / Hyd. 1
@]
0.2
0.1 /J
0.0
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 2
Homeplace —EreDevp't 2yr. storm
Hydrograph type = SCS Runoff Peak discharge = 0.06 cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area = 0.60 ac Curve number = 80
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 2.00in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484

Total Volume = 1,259 cuft

2 - SCS Runoff -2 Yr - Qp = 0.06 cfs
0.08
0.06
$
3 0.04 / Hyd. 2
0.02 _"'"‘m-\
0.00 /
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 3
Homeplace
Hydrograph type = Combine Peak discharge = 0.51 cfs
Storm frequency = 2yrs Time interval = 1 min
1st inflow hyd. No. = 1 2nd inflow hyd. No.= 2

Total Volume = 7,558 cuft

3 -Combine -2 Yr-Qp =0.51 cfs

0.6
0.5 # Hyd. 1
0.4

&

> 03

S / Hyd. 2

_/ — / Hyd. 3
0.0

0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - PostDev'p 10yr storm
Hydrograph type = SCS Runoff Peak discharge = 0.72 cfs
Storm frequency = 10yrs Time interval = 1 min
Drainage area = 0.95ac Curve number = 98
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 3.10in Distribution = Type |IA
Storm duration = 24 hrs Shape factor = 484

Total Volume = 10,182 cuft

1 - SCS Runoff -10 Yr - Qp = 0.72 cfs

0.8

0.6

/ Hyd. 1

0.4

Q cfs

AN

0 5 10 18 20 25
Time (hrs)




Hydrograph Plot

English

Hyd. No. 2

mepice - Bk
Homeplace - Devp't 10yr. storm
Hydrograph type = SCS Runoff Peak discharge = 0.18 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 0.60 ac Curve number = 80
Basin Slope =1.5% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 3.10in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484 '

Total Volume = 2,969 cuft

2 - SCS Runoff -10 Yr - Qp =0.18 cfs

0.20

0.15
£
& 0.10 / Hyd. 2

0.05

0.00

0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

Hyd. No. 3

Homeplace

Hydrograph type
Storm frequency

1st inflow hyd. No.

Combine
10 yrs
1

Peak discharge
Time interval
2nd inflow hyd. No.

English

0.90 cfs
1 min

Total Volume = 13,150 cuft

Q cfs

3 - Combine - 10 Yr - Qp = 0.90 cfs

1.0

0.8

0.6

0.4

1\

r—

0 S 10

Time (hrs)

15

20

25

Z Hyd. 1

/ Hyd. 2

/ Hyd. 3




Hydrograph Plot

English
Hyd. No. 1
Homeplace - PostDev'p 25yr storm
Hydrograph type = SCS Runoff Peak discharge = 0.82 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area = 0.95ac Curve number = 98
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 3.50 in Distribution = Type |A
Storm duration =24 hrs Shape factor = 484 !
Total Volume = 11,597 cuft
1 - SCS Runoff - 25 Yr - Qp = 0.82 cfs
1.0
0.8 ]
o 0.6
O / Hyd. 1
e
0.4
0.2 /}
0.0
0 5 10 15 20 25
Time (hrs)




Hydrograph

Plot

Hyd. No. 2

Homeplace -,Ig?g:Devp't 25yr. storm

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25 yrs

0.60 ac

1.5 %
USER

3.50 in

24 hrs

Peak discharge

Time interval
Curve number

Hydraulic length

Time of conc. (Tc)

Distribution
Shape factor

English

0.23 cfs
1 min
80

100 ft

5 min
Type |IA
484

Total Volume = 3,666 cuft

/ Hyd. 2

2 - SCS Runoff - 25 Yr - Qp = 0.23 cfs
0.25
0.20
o 0.15
(&)
(@]
0.10
0.00
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 3
Homeplace
Hydrograph type = Combine Peak discharge = 1.04 cfs
Storm frequency = 25yrs Time interval = 1 min
1st inflow hyd. No. = 1 2nd inflow hyd. No.= 2

Total Volume = 15,262 cuft

3 - Combine - 25 Yr - Qp = 1.04 cfs

1.5

# Hyd. 1

Qcfs

/ Hyd.2

— / Hyd.3

15 20 25

Time (hrs)




Hydrograph Plot

English
Hyd. No. 2
Homeplace -Pst Devp't 100yr. storm
Hydrograph type = SCS Runoff Peak discharge = 0.39 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 0.60 ac Curve number = 80
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 4.60in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484

Total Volume = 5,707 cuft

2 - SCS Runoff - 100 Yr - Qp = 0.39 cfs

0.4

/ Hyd. 2

Q cfs

I

0.1 /

0 5 10 15 20 25

Time (hrs)




Hydrograph Plot

English
Hyd. No. 3
Homeplace
Hydrograph type = Combine Peak discharge = 1.46 cfs
Storm frequency = 100 yrs Time interval = 1 min
1st inflow hyd. No. = 1 2nd inflow hyd. No.= 2

Total Volume = 21,200 cuft

3 - Combine - 100 Yr - Qp = 1.46 cfs
1.5
4 Hyd. 1
1.0
&
()
C / Hyd. 2
— / Hyd.3
0.0
0 5 10 15 20 25
Time (hrs)




Hydrograph Plot

English
Hyd. No. 1
Homeplace - PostDev'p 100yr storm
Hydrograph type = SCS Runoff Peak discharge = 1.08 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 0.95ac Curve number = 08
Basin Slope =15% Hydraulic length = 100 ft
Tc method = USER Time of conc. (Tc) = 5 min
Total precip. = 4.60 in Distribution = Type IA
Storm duration =24 hrs Shape factor = 484

Total Volume = 15,493 cuft

1 - SCS Runoff - 100 Yr - Qp = 1.08 cfs

1.5

1.0 n

/ Hyd. 1

Q cfs

0.5

0.0
0 5 10 15 20 25

Time (hrs)
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Figure 3-1.—Average velocities for estimating travel time for shallow concentrated flow.
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

Table III-1.3 SCS Western Washington Runoff Curve Numbers

(Published by SCS in 1982)

land use for Type 1A rainfall distribution, 24-hour storm duration.
——

Runoff curve numbers for selected agricultural,
suburban and urban

LAND USE DESCRIPTION CURVE NUMBERS BY
HYDROLOGIC SOIL GROUP
A B Cc D
Cultivated land(1l): winter condition 86 91 94 95
Mountain open areas: low growing brush & grasslands 74 82 89 92

Meadow or pasture:

65 78 85 89

Wood or forest land: undisturbed 42 64 76 81

Wood or forest land: young second growth or brush 55 72 81 8é

Orchard: with cover crop 81 88 92 94

Open spaces, lawns, parks, golf courses, cemeteries,

landscaping. : '

Good condition: grass cover on :75% of the 68 80 86 90
area

Fair condition: grass cover on 50-75% of 77 85 90 92
the area

Dirt roads & parking lots:

Gravel roads & parking lots:

76 85 89 91
72 82 87 89

Impervious surfaces, pavement, roofs etc. 98 98 98 98
Open water bodies: lakes, wetlands, ponds etc. 100 100 100 100
Single family residential(2):
Dwelling Unit/Gross Acre SImpervious(3) Separate curve number
1.0 DU/GA 15 shall be selected for
1.5 DU/GA 20 pervicus & impervious
2.0 pU/GA 25 portions of the site
2.5 DU/GA 30 or basin
3.0 bu/Ga 34
3.5 DU/GA 38
4.0 DU/GA 42
4.5 DU/GA 46
5.0 DU/GA 48
5.5 DU/GA 50
6.0 DU/GA 52
6.5 DU/GA 54
7.0 DU/GA 56
PUD's, condos, apartments, Simpervious
commercial businesses & must be
industrial areas computed

_Mw

(1) For a more detailed description of agricultural land use curve numbers refer
to National Engineering Handbook, Sec. 4, Hydrology, Chapter 9, August 1972.
(2) Assumes roof and driveway runoff is directed into street/storm system.
(3) The remaining pervious areas (lawn) are considered to be in good
condition for these curve numbers.

I11-1-12 FEBRUARY, 1992



Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface;
obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute Ty: ’

_ 0.007 (L8

T, < (Eq. 3-3]
T (P05 S04

Table 3-1.—Roughness coefficients (Manning’'s n) for
sheet flow

Surface deseription n!

Smooth surfaces (concrete, asphalt, gravel, or

where

T: = travel time (hr), :
n = Manning’s roughness coefficient (table 3-1),
L = flow length (ft),
Py = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,
ft/ft).

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B.

Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can affect the direction of A
“shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

bare s0il) ... ..o e e 0.011
; . After determining average velocity in figure 3-1, use
Fallow (no residue)muesssmss enasmnesmomsins e equation 3-1 to estimate travel time for %ﬁe shallow
Cultivated svils: { concentrated flow segment. '
Residue cover <20% .......ooviviiiiiiann, 0.06 \
Residue cover >20% ........covviviiinannn 017 |
I Open channels
Grass:
Short grass prairie .......cvviiniiiiiain.. 0.15 \ { Open channels are assumed to begin where surveyed
Dense grasses? . ....uvueenriereneoneninnens 0.24 ! cross section information has been obtained, where
Bermudagrass..............o 0.41 ! channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
Range (natural) ... .couvmvemmoaniun s 0518 | States Geological Survey (USGS) quadrangle sheets.
Woods:? i Manning.’s equation or water S}xrface profile
Light underbrush. . -« ovvvvereeneennnns 0.40 i information can be used to estimate average flow
Dense underbrtsh - .. ovvee e e 0.80 ," y velocity. Average flow velocity is usually determined

s for bank-full elevation.

SUpEACE CibF

'The n values are a composite of information compiled by Engman

(1986).
2Includes species such as weeping lovegrass, bluegrass, buffalo / A >0, (2774
prass, blue grama grass, and native grass mixtures. I R
When selecting n, consider cover to a height of about 0.1 fl. This TRE> 1 ).-; L 27z eS8
is the unly part of the plant cover thal will obstruct sheet flow. JN_’.’" J[ Coy e £
-' P z::ec7
(210-VI-TR-55, Second Ed., June 1986) - F= 71-~ 33
j\{‘T[, 7?’C'“f
; PU‘)‘L uz" 0 ;—é Ze_od
\\F\ & \Ow 6 — 7,—_ _,‘~;‘3
i = Y H — 7 oL



STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

Table III-3.1 Soil Properties Classified by Soil Texture
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- \
CASCADE SURVEYING Surveyors
& ENGINEERING, INC. _

ARLINGTON, WA Engineers
102 E Division * PO Box 326 98223
(360) 435-5551 * (360) 652-7572 Planners

\_ FAX (360) 435-4012

Plat of Jensen Farm Div. II @P\f
Drainage Calculations
Revised on 6/10/97 to include
Plat of Jensen Farm Div. I1I !

The plat of Jensen Farm Division 2 is proposed to consist of 22 lots with asphalt roads. The plat
of Jensen Farm Division 3 is also proposed to consist of 22 lots with asphalt roads. The calculations also
inclupe the portion of Portage Drive that extends West to Olympic Ave. The total storm area is 10.39
acres and consists of generally flat grades. The site is not affected by any off site runoff. It is proposed to

direct flow from the southern portion of Jensen Farmi Division 2 (lots 1 - 12, and adjacent roadway) into
the existing detention pond South of the plat. It is proposed to handle the remaining portions with an
infiltration pond located at the West end of Portage drive. An emergency overflow pipe will be located
above the 100 year storm elevation and release into the unnamed drainage that flows southwest under

Olympic Avenue.

The drainage calculations were derived using the Pizer Inc. Hydra Storm Analysis Software. The
pond was modeled using the Reservoir command with a release rate equaling the bottom area multiplied
by the infiltration rate. On site soils investigation found that the soils in the pond site are loamy sands.
An infiltration rate of 1.205 in./hr., which is one half the D.O.E. recommended rate for loamy sand, was
used for calculations. The pond bottom will have a bottom area of 14,400 sq. ft. with 3:1 side slopes. The
release rate from infiltration was staged in the model to include the side slopes of the pond as the water
level rises. See sheet 8 for more explanation of the staging. The required storage in the pond during the 2
year storm event will be 15,071 cubic feet (link 29 page 15) ata depth of 1.00 feet. The required storage
during the 25 year storm event will be 55,444 cubic feet (link 29 page 21) at a depth of 3.27 feet. The
required storage during the 100 year storm event will be 87,815 cubic feet (link 29 page 27) this will be at
a depth of 4.82 feet. A 12” pipe with a backflow prevention flapper will be placed at this 4.82” elevation
in the case of overflow conditions.




Preliminary/Permit Use

HOMEPLACE

Arlington, Snohomish County, Washington

Stormwater Analysis (Infiltration Pond) Report

Prepared For: Landed Gentry Development, Inc.
504 E. Fairhaven
Burlington, WA 98233
(360) 755-9021

Prepared By: SUMMIT Engineers & Surveyors
2218 Old Highway 99 So.
Mount Vernon, WA 98273
(360) 416-4999

Date: January 2, 2001

ADDENDUM: Sept. 4, 2001 oeREs (Al >




L THE. PURASE  <F  Z2/6 APDEMDLE /S, TE SDORESS .
L lArTH. TEHS  LENEL). . COMmENTS. JELARONMIE  ThE

A AMFLTRAT oM . pPsAID . & Ssse Lo S .

L R9sED o THE. ANALNSIS, | THE PREVIUSLS e PSED
1 Q@’/&d/@«ucaw Frorl _JS. STIL A (_,yu;.g-/zl.t/,énue
e APREH TS HAMDLE THE DO TLOAAL JEUMEFF.
.. CREATED &Y FHE . PR PLED. . JRTET., Aok EPUSKE,

ore.



SEC. 11, TWN. 3IN, RNG. 5E, W.M. SKACIT COUNTY

>
w
2R
)
9
‘
2 2
s
)
N
|(5
s
D‘:
:]nﬁ
g%e
<
=3
o=
A
A,

|"'"' HOMEPLACE - ARLINGTON

PRELIMINARY SITE PLAN
TEST PIT LOCATIONS

Figure iii

| 2= SUMMIT Engineers & Survevors. Tnc. | . _______

S ame b om AR o e

KM

orRaND T
DRAWN BY:  Y.AKM

FRIMAME: SOOI HCAACE
POT AT WL
S ma e




Photograph of Existing Infiltration Pond
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Moist Depth P
Tests % Blows/4" Sample  Elev. Ft. uscs Soil Description 6/5/01
ML Topsoil, light brown
U Inorganic silts & very fine sand
GP Poorly—graded gravels, yellowish brown
SW Well—graded sand—gravel mixture, yellowish light brown
Well-graded gravels, very gravelly,
GW yellowish brown ——
) Lo A D
wf fE
Existing Pond Base (el. +117)
Well-graded gravels, very gravelly,
GW brown — darker as the test pit went deeper
BOTTOM OF TEST PIT: 10’
11 NO GROUNDWATER DETECTED
N
e~ TEST PIT LOG: .
S00031

SUNNMIT

ENGINEERS & SURVEYORS
360 416.4999 360.416.4949 Fax

Home Place - Arlington




Moist Depth TP# 2
Tests % Blows/4" Sample  Elev. Ft. uscs Soil Description 6/5 /01
ML Topsoil, light brown -
D Inorganic silts & very fine sand
GP Poorly—graded gravels, yellowish brown
SW Well—graded sond—grovel mixture, yellowish light brown
Well-graded gravels, very‘gravelly,
GW yellowish brown 5Y
vl ngi_’:&un
Existing Pond Base (el. +117)
Well—graded gravels, very gravelly,
GW brown — darker os the test pit went deeper
10—
BOTTOM OF TEST PIT: 10
1 NO GROUNDWATER DETECTED
NO
e~ TEST PIT LOG: pes
S00031

SUNNIT

ENGINEERS & SURVEYORS
360.416.4999 360.416.4949 Fax

Home Place - Arlington




Moist Depth TP# 3
Tests % Blows/4" Sample  Elev. Ft. uscs Soil Description 6/5,/01
ML Topsoil, light brown
0 Inorganic silts & very fine sond
GP Poorly—graded gravels, yellowish brown
SW Well-graded sand—gravel mixture, yellowish light brown
‘ Well-groded grovels, very gravelly,
GW yellowish brown éup‘wl”
W’ 7 nD
L8
: Existing Pond Base (el. +117)
L] ... L L]
Well—groded gravels, very gravelly,
GW brown — darker as the test pit went deeper
BOTTOM OF TEST PIT: 10'
1 NO GROUNDWATER DETECTED
I
e~ TEST PIT LOG: e iS
S00031

e
SUNNMIT

ENGINEERS & SURVEYORS
360.416.4999 3960 416.4949 Fax

Home Place - Arlington




UNIFIED SOIL CLASSIFICATION

MAJOR DIVISIONS DESCRIPTION
% GRAVELS Gravels with s GW | Well-graded gravels or gravel-sand mixtures
] less than :
! § more than 50% 5% fines essessd GP | Poorly-graded gravels or gravel-sand mixtures
o coarse fraction - ojala]e]d
w = is larger than Gravels with olelelsld GM | Silty-gravels or gravel-sand-silt mixtures
8 g #4 sieve more than oY
P 12% fines % GC | clayey gravels or gravel-sand-clay mixtures
= = L 225
o Sands with il SW | Well-graded sand or gravelly mixtures
L‘g E SANDS less than
ng: l?; more than 50% 5% fines SP | Poorly-graded sands or sand-siltlmixtures
coarse fractio )
o % ie smallerct:harr: Sands with SM | siity sands or sand-silt mixtures
5 #4 sieve more than o7
£ 12% fines */,2//1 SC | Clayey sands or sand-clay mixtures
/
Inorganic silts & very fine sands, rock flour, silty or
ML clayey fine sands w/ slight plasticity
N2 SILTS AND CLAYS // GL | morganiccys oflowto medium plasticity, gravelly clays,
oa . A L sandy clays, silty clays, lean clays
nge Liquid Limit less than 50
S 2‘% I l l OL | Organic silts and organic silty clays of low plasticity
= % § ] Inorganic clays of low to medium plasticity, gravelly
ég% MH clays, sandy clays, silty clays, lean clays
oS g SILTS AND CLAYS ,
(T /// CH | Inorganic clays of high plasticity, fat clays
% g Liquid Limit greater than 50 %,/f e o et B
rganic clays of medium to high plasticity
/) O
HIGHLY ORGANIC SOILS OO o | Peat, or other highly organic soils
UNCONTROLLED FILL / DUFF LAYER A ey ConeHSi
BEDROCK BR | Bedrock
LEGEND
{0 GRAB SAMPLE
H 2" 0.D. SPLIT SPOON SYMBOL
| SAMPLE
Il SHEESKTUEEISAMPLE qu PENETROMETER READING, tsf
SOIL CONSISTENCY: o] TORVANE SHEAR READING, tsf
NON-COHESIVE SOILS COHESIVE SOILS pcf DRY DENSITY, pcf
very loose 4 or-le‘s ery soft 2 -I . LL LIQUID LIMIT
loose 50 10 soft 3tod pI  PLASTICITY INDEX
Lnedium dense ;: {o gg rsr:pf?ium stiff g :o 25 sA SIEVE ANALYSIS
ense o
very dense 51 or more ve!ry stiff 1s(t,o 30 4 GROUNDWATER LEVEL
hard 31 or more

P alN

ey,
SUMMIT

ENGINEERS & SURVEYORS

SOIL CLASSIFICATION & LEGEND
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2661

Infiltration Cation Exchange Effective
Texture Rate Capacity Water Capacity Hydrologic
Class Hydrologic (milliequivalents/ @inches per Soil Group
(inches/hr.) 100 grams) inch)
Coarse Sands or Cobbles 20.00 <5.0 - A
Sand 8.27 <5.0 0.35 A
Loamy Sand 241 50 031 A
Sandy Loam 1.02 >5.0 0.25 B
Loam 0.52 >$.0 0.19 B
Silt Loam 0.27 >5.0 0.17 C
Sandy. Clay Loam 0.17 >5.0 0.14 c
Clay Loam 0.09 >5.0 0.14 D
Silty Clsy Loam 0.06 >5.0 D
Sandy Clay 0.0 >5.0 D
Silly Clay 0.04 >5.0 D
Clay 0.02 >5.0 D

Source (except for cation exchange capacity): Rawls, Brakensick, and Saxton, 1982 (16)

Cation exchange capacity values are estimated from Buckman and Brady, 1969, (23)

axnaxel 1705 Aq perzysserd setaamdold T170S T E-III Tqel
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&. ENGINEERING,; INC. ,
Engineers
ARLINGTON, WA
102 E Division * PO Box 326 98223
Planners

(360) 435-5551 + (360) 652-7572
FAX (360) 435-4012

D)

Plat of Jensen Farm Div. 11
Drainage Calculations
Revised on 6/10/97 to include
Plat of Jensen Farm Div. I11

The plat of Jensen Farm Division 2 is proposed to consist of 22 lots with asphalt roads. The plat
of Jensen Farm Division 3 is also proposed to consist of 22 lots with asphalt roads. The calculations also
include the portion of Portage Drive that extends West to Olympic Ave. The total storm area is 10.39
acres and consists of generally flat grades. The site is not affected by any off site runoff. It is proposed to
direct flow from the southern portion of Jensen Farm Division 2 (lots 1 - 12, and adjacent roadway) into
the existing detention pond South of the plat. It is proposed to handle the remaining portions with an
infiltration pond located at the West end of Portage drive. An emergency overflow pipe will be located
above the 100 year storm elevation and release into the unnamed drainage that flows southwest under

Olympic Avenue.

The drainage calculations were derived using the Pizer Inc. Hydra Storm Analysis Software. The
pond was modeled using the Reservoir command with a release rate equaling the bottom area multiplied
by the infiltration rate. On site soils investigation found that the soils in the pond site are loamy sands.
An infiltration rate of 1.205 in./hr., which is one half the D.O.E. recommended rate for loamy sand, was
used for calculations. The pond bottom will have a bottom area of 14,400 sq. ft. with 3:1 side slopes. The
release rate from infiltration was staged in the model to include the side slopes of the pond as the water
level rises. See sheet 8 for more explanation of the staging. The required storage in the pond during the 2
year storm event will be 15,071 cubic feet (link 29 page 15) at a depth of 1.00 feet. The required storage
during the 25 year storm event will be 55,444 cubic feet (link 29 page 21) at a depth of 3.27 feet. The
required storage during the 100 year storm event will be 87,815 cubic feet (link 29 page 27) this will be at
a depth of 4.82 feet. A 12” pipe with a backflow prevention flapper will be placed at this 4.82’ elevation
in the case of overflow conditions.
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Cascade Surveying and Engineering, Inc.

arlington,

Washington

HYDRA Version 5.12
Page -1

C :NHYDRANCMORN11Q94DEV .CMD

K ¥ %

pos Ljin U L 7 s (e s b T3en (e s T T s T L3 ' Jin e e (3 (K11}
7 ]

jou T 1

hon L

== e e i T
] *®

3
<

|
%

LU AR Bl

‘+
c
n

at start of

D)
“+

DEFALLTS

Command Tile :

Input units are read as
OQutrut =ent to digplay
Cutput sent to Printer
Qutrut gent to Tile

Paper width in inches

String to reset printer

String te set printer to compressed .

String to et printer teo & lines/inch

Name of printer

Print heading at
/

’

Number of =sterz in hydrograph
Step length in minutes
Significant flow in hydrograph
Maximum plot wvalue

Tyre of hydroarapihic mlot

i+

on of raqe

Sanitary Tlow by

De=lay to etart of actual storm
Fzti1onal dMaethod computations

SCS computations

Continucoue simuiation computations

Maximum d/0 for pipe design/analysis
Match point pesition on pipe
number of allowablie diam droeps

Mimimum dreop thru manhole
Routing technique

Czleulzte sanitary Tlous
Caleculate infiltvyation Tiows
Caiculate storm Tlows
Caleoulate mizc Tiows

Jo& 11094 Jenzen Farm Div.2 & 3 (Deve
STE 15
REM TOTal RAINFALL: 2 year 2.0/ 25 ye
TOT 3.5 - B
FIL Tl1AZ4T15 INC

T OF SUB-FILE-—————
FEM SCS TYPE 1a 24 HR HYEteogramh FOR
FEM TIME INTERVAL 15 MINUTES
HYE 15 0,.017,.017,.017,.0238,.023%,

72+

OZ7Z, 027, 0272, .07206,

N
Iy

C:NHYDRANCMDN1 1094DEV .CM

10:45 12-Jun-97

run. { * May be reset by SET)

27 51 36 18
17.16 15

& 27 B1 27

Panasonic,

True

KX-P1080

19
15
0.000

Selected by HYDRA

Commact

o~

Diurnal Curve

: Q.00
T OFT
Santa Rarbara
: On
: 0.900
0.00 or Invert
t 999
: 0.000
: Quick
True
D True
True
True
loped Conditions)
ar =.5/ 100 year 4.6
3.4 TOTAL RAINFALL
272, 0272, .0272,.0272,.0272, .02

06, 034, .0274,.0402, .0442,

.047
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10:45 12-Jun-97

Cascade Surveying and Engineering, Inc.
Aarlington, Washington

5 ,.051,.051,.081,.05844, 057%, .0884 ,.102,.17,.187,.0952, .0646, .061
2+

X ,.0575,.0544, .0544, .051, .0476, .0442, .0408,.0374,.034, .0306, .0306
, 0304+

7 QI0& ,  OZ04 , 0204, 0305, 0306, 0306, .0304, .0306, .0204,.0306, .03

)

: ,.0306,.0272,.0272,.0272,.0272,.0272,.0272,.0232,.0204,.0204, .02
04, .0204+

S ,.0204,.0204,;0204,;0204,.0204,.0204,.0204,.0204,.0204,[0204,.02
04, . 0204+ ' .
10: ,.0204,.0204,.0204,.0204,.0204,.0204,.0204,.0204,.0204,.0204,.02
04, .0204+
il ., .0134
/ Total in original hyetograph : 0 .%5 Tnches
Total ‘volume rain in production hyetograph : 3.59 Inches
Maximum intensity : D .77 Inches/Hr
12 RET
—————— END OF SLS-FILE —==——-
A PAY .0la, .01, .0z, .z, .13, 30, .4
7: UNP .0&, .5, .1, .1, .z, 2, .04, 1.5, .4, 20, 120, .97, &, 12, 24
=
S pighi &
10 HYD o =0 za, o i, 0.zz2 (2)
11: HYD 0.20, 125, 0.01, 0.22 (D)
12: HvD o 11 100 O . 008 0.9 [(K)
1Zz: pPDA . Q12, =, 2, 1, 2 004
14 PIS £, 131 1z2e .5, 129, 127 .35
NOTE: nNo flow to inlet
181 HOL &
17 REW B
15%: HYD O.27. 250, O.01, 0.25 (E)

2Z: HYD Q.11 , 100, 0.005 0.9 (J)

237 RPEC A

By Hy D O 05, 1z0, O.005, 0.9 { M)

251 0TS 120, 129.3, 129.2, 127.5%, 127.2
MOTE peo Flow o inlat
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Z IRHYDRARCMDNL 1094DEY .CMD 10:46 12-Jun-97

e HoL B

27:

Zze NMEW OO

2o HYD o010, 150, 0. 005 D5 L a)
20: HYD 0.22, 120, 0.01, 0.22 (R)
31: HYD 0.0%, 20, ©.005, 0.9 (L)

w
v

=t =0 = /
33 REC B
zAac YD O T L S I I T R (SR Y

w
Ul
0
—

0

-

JV]
O
153

(V]

D D
[IN]

=

i

-+ i)
iJ

—

i

N

V]

=

[}V]

i

(0}

MOTE 2 b Tiow o inlat
[T I MO Tloly T4 inleT |

i
0. %5, 130, 0,01, 0.17 (&)

A0 HYD 0.z&, 120, 0.01, 0.30 (I)

41: PIP &80, 130.0, 129.2, 1z5, 127 .2
MOTE: po Tlow te inlet.

A2 HYD O 20 =2 IR AN SR U 5 N e G B

(3: OIO 40, 129.2, 128.0. 127.2. 127
POTE - Mo Flow to inist,

Adn HYD oL.27, 100, 0.01, 0.28 (9)

an: LID 0o 129 .0, 122 .9, 127 .0, 1Z&6.9
NOTE N Fimyg o iniat

AE T MY O FA 120 L0l ., 0.2 (P

A7+ OID &, 1za.9, 1z3.6, 1Z26.9, 124.5
NOTE: B Tiow to inlat

AR HOL D

A

S0

i Vi, 1m0, O Qo5 0.9 10D

DI HYD S oz 110, Q.01 O Z5 (V]
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n
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0
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1
[y

=3
Ny
i
T
A
e
7Z
7l

REC

V= -

REC
pIo

HYD

HYD

HYD

PIP

HYD

HYD

CrIC

HY D

HY D

T
it [

HD

REL
HYD

]

(Ll |
1
=
i
B
i
J—
(NG

[
—
m
—
iV
1D
i)

Q.28, 128, 0.0

~
o}
—
]

0
HN)

~l

MOTE - nNo Flow

0
D
n
N
mn
= 1t

F 1o

AT =0 DN
== 3 -=-x

[
[N}
o

2
I\
J
J—
)

Y -
)

—
1]
- D
-
AN
1))
-+
—
I

O S RO, 0.0
[ P20 (A R)

i m - , LU
0,27, 1zd, 0.0

0. Z5 . s, 00
20, 127.5, 127

NOTE -

o
I
1=

i T

,q
-
I
=

2 Lo | . Fl
1zo, 12710, 124,
NOTE - Mo Tlow to

)
b= in

-

iyl

to

i
1
1
-7
(A1

-

inc,
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127 .10,

in
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-0

[N}

Y

il

L)

D

iV

I\

)

0

=

t Ul

j=
1N
in
[3]]
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10:46 12-Jun-97
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LCHD 10:46 12-Jun=-97

D MEW &
1: HYD 0,54, 200, 0.0, 0.22 (Y)

S%Z: CHa 100, 130 .5, 130, 0.027, 3, 1, 3
NOTE: no Tiow €o inlaet,

&3: HYD 0.20, 120, 0.01, 0.32 (HH)
24: CHaA 200, 120, 12%, 0.027, 3, 1, 3

O i s
NOTE: No flow to inlet.

&5: HYD 0.25, 100, 0.0, 0.22 (TI)
Zae T CHA 80,/129, itza.A, D.O0Z7, 2, 1, 3
MATE: Mo Tlow to inler

a7: HYD ©.19, 130, 0.01, 0,322 (J33)

=& CHA . X, 01, 3

2% HYD Q.15 120, 0. 01, O %z [EE)

S0 CHa 70, 122,25, 127 .9, 0027, 2, 1, 2
NOTE: plo Tlow to inlet

S1: HYD O0.19, 1320, 0.01, 0.32 (MM)

$Z: CHa 70, 127.%, 127.55, 0.027, =, 1, 3
NOTE: No Tlow to inlet

3 HYD Q1% 130, 0. 0L 0 0 2% [ M)

SAd: CHa Fa, 127 BR, 1z7.Z, Q.027, 2, L, 3
FOITE - Ao Tlow to 1

I

SR HYD Q. 19, 130, 0.0l Q.32 {QaQ)

Ses DHG 70 i =72 128 AR O N7 = 1 B

S I o T B 6 R R .3 Q027 2, Lo =
NOTE: Mo fTlow to inlet.

37: HYD 0.20, 120, 0,01, 0,32 (RR)

S5 126 .45, 124 .85, 124.45

&+ PID &0, 126.%
B N

Xo)
X4
T
<
o
D
v
—_
o
[}
)
D
(W]
-
J
O
1N
1121

YO0 REC F
103 2T0 =5 124 45, 127,285
inlak
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10:47 12-Jun-97

Q2 HYD 0. 1é, 1z0, 2.005, 0.90 (TT)

>

fms
O
W

: PIP 130, 125.8%5
t1

Nd: HYD O0.2i, 150, Q0.005, 0.9 (UJ)

15 pIP 20, 125 .2, 1251 122.2, 12Z2.1
NOTE: No flow to inlet. ‘
106 HOL 3

107
05 NEW H

D.0Z, 9.9 (VW)

,_.
B
i51

YY)

1= j—

: HYD O.

0: HYD 0.20, 180, O.005, 0.9 (W)

-

fomr

iil: PIP &0, 129 .4, 125.1, 1Z2Z.4, 1Z3.1
NDOTE: plo Tlieow to inlet
112 REC &
PiZr RES P23 OS0 B0/0 .40 13135/0 . 4d 25418/0 .54 S2iB070 2

114: RPEM CaALCULATIONS BASED OM AM IMFILTRATION POND WITH &
L33 REM ZoTTOM QOF 120 X izZ0 THE EBOTTOM akEA IS 14,400 S0, FT.
iléA: REM THE INFILTRATION RATE IS BASED ON & PERC RATE OF 1.205 in/hr
Li7 REM WHICH IS HALF OF THE DOE RATE FOR LOAMY Sanb
1187 REM RATE OF (14,400 X 1.205 7/ 43200 = 0.40)
119 REM THE RESERVOIR COMMAND WILL BE STAGED BRETWEEN THE STORMS
120: REM TO CALCULATE FOR THE INMCREASED BOTTOM aREA WHICH WILL TINCLUDE
P21 PERM OTHE SIDES OF THE POND
i AT THE DEak E z ¥EAR STORM THZ OOMND WILL 2E 1 .0° DEED WHICH
WTLL, CTREATE FOTTOM apEs OF 124 = 1246 = 15 274 =20, FT
(15 =72 X120 AZZO0 = /4]
8T THE OEaw 0OF THE 25 YEaR STORM THE BOND LILL EBE 2.27° DEEP WHIC
H
WTLL CREATE & MEW BOTTOM AREa OF 139 .62 X 139.62 = 19,492 <0, FT
(19,492 ¥ 1.20% /7 43200 = .54
AT THE DEAR OF THE 100 YEAR STORM THE SOND WILL B8E 4 .%27 DEEP WHI
CH
129+ REM WILL CREATE & NEW BOTTOM AREa OF 145 .%2 ¥ 143,92 = 22,177 SQ. FT.
20 REM (22,177 % 1,205 7/ 432200 = A2)
L1 ERD



Cascade Surveying and Enginesering, Inc. HYDRA Version 5.12

aylingten, Washington Page 7
C :RHYDRANCMDNL 1 094DEY . CMD 10:47 12=-Jun-97
—————— S i MM A Ry O F A pMaLyYy SIS —————
fFun number on command file 74
Mumhey of linke ¢ z9
Mumbey of hydrographs 120
Total sanitary population : o
Total sanitary area : 0.00 Acres
Total storm area ¢ 10 .39 Acres
Number of pumps : 0
NMumbery of reservoirs : 1
Niumibey of diversion structures 0
Numbey of inlets : )
Lanatih of new pipe : 16460 .00 Feet
if ‘ Lenath of sxistina nipe : 0.00 Feet
£ Lenath of channel : 720 .00 Feet
Lenath of qgutter - 0,00 Feet
Lenath of transport units : 0.00 Feet
Lanath of prezsurs nipe 0.00 Feet
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10:44 12-Jun-97

C:NHYDRANCMDRN11094DEY .CMD

11094 Jensen Farm Div.2 & 3 (Developed Conditions)

7L\1FL
T & Pipe Design
Invert Depth Min San Sto Vel Decsign Estimated
Link Leong Diam Upns/Dn Slope Up/Dn Cover Inf Mis d/D CFS Cost
1 &0 = 129.00 0.0200 2.00 1.28 0.0 0.1 2.27 0.10 (0]
127 .80 2.00 0.0 0.0 0.19
/Laterel lenath= 60 Upstream length= 60
¥ux B Pipe Design
Tnuart Depth Min San sto Vel Design Estimated
Link Lena Diam Un/Dn  Slope Up/Dn Cover Iinf  Mis d/o CFS Cost
z 120 = 127 .20 O, 0080 2 .00 1.28 0.0 0.3 1.38 0.30 o)
127 .20 z2 .00 n.1 0.0 O0.4dé
Lateral lsngth= 120 Upstream lenqth= 180
xxkx C Pipe Desian
Invert Depth Min San sto Vel De=ign Estimated
Link Leong Diam Up/Dn Slope Up/Dn Cover Inf Mis d/D CFS Cost
] &0 = 127 .50 0 .0050 z.00 1.22 0.0 0.1 1.38 0.10 0
127 .20 2.00 0.0 0.0 0.27 !
4 1z0 = 127.20 0 . 00R0 z2.00 1.2% 0.0 .5 2.158 0. .46 0
126 . A0 2.00 0.1 0.0 0.89
Lateral length= 180 Upstream length= 360
www D Pipe Design
Invert Denmth Min San sto Vel Design Estimated
Link Leong Dizm UpsDn  <Slope Up/Dn Cover Inf Mis d/o CFS Cost
5 50 3 123.00 0.0140 2.00 1.28 0.0 0.1 1.84 0.06 0
127 .20 2.00 0.0 0.0 0.16
A 40 X 127.20 O0.00850 2.00. 1.28 0.0 0.1 1.35 Q.09 0
127 .00 Z2.00 0.1 0.0 0.26
7 45 = 127.00 O .0080 2.00 1,23 0.0 0.1 1.44 0.13 0
126 90 Z.00 0.1 0.0 0.29

/O
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10:44 12-Jun-97

11094 Jensen Farm Div.2 & 3 (Developed Corditieons)

Invert

Up/Dn $Slope

'Z.\/rL
Pipe Design

Sto Vel'Design Estimated

N

N N
o
(o}

Mis d/0 CFS Cost
0.2 1.53 0.16 (6]
0.0 0.32

length= 170

Pipe Design

a 126 .90 0.0050

1246 .60
/Lateral length=

Inuert

Diam idm/Dn  Slope

3 1256.90 0.008B0
1z6 .60

] 125.60 0.0054
125 .90

A 125,90 0.,0050
125.55

]} 12zZ5.5%5 0.0050
125,10

Lateral length=

Tnuert

Diam Un/Dn  Slope

S 126 .40 QO .,0050
125.50

g 125,50 O .0050
125.10

10 125,10 O 00R0
124 .45

Denth
Un/0n

2.00
2.00
2.00
2.00

sto Vel Design Estimated
Mis a/D CFS Cest
0.1 1.33 0.08 (a]
0.0 0.25
0.7 2.50 0.70 0
0.0 0.75
0.8 2.52 0.80 0
0.0 0.85
0.3 2.54 0 .84 o
0.0 0.88
length= =220

Pipe De=zign

_ateral

lenath=

28 0.0
0.1
Unetream
Min San
Cover Inf
1.28 0.0
0.0

1.23 0.0
0.2

1.28 0.9
0.3

1.28 0.0
0.3
Linztryeamn
Min San
Cover Inft
1.z228 0.0
0.0

1.z8 0.0
0.1

1.10 0.0
0.4
Upstream

Sto Vel Design Estimated
Mis d/D CFS Cost
0.2 1.1 0.18 0
0.0 0.35
0.4 2.03 0.39 0
0.0 ©0.53
1.3 2.27 1.35 O
0.0 0O.20
length= 1270
Channel

//
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C :NHYDRARICMDN11094DEY .CMD 10:44 12-Jun-97

11094 Jenzen Farm Div.2 & = (Developed Conditions) 22 \1ﬁL
1Y

tink Long Lft/Ctr/Rht Slepe Up/Dn Up/Dn Depth Inf Mis Vel
le 100 .00 .00 0.0050 130.50 130.59 1.5 0.0 0.1 0.08 o
1.00 120.00 130.0% 0.09 0.0 0.0 0.63
17 200 .00 200 00050 130.00 130.11 1.6 0.0 0.1 0.10 0]
1.00 129.00 129.1 0.11 0.0 0.0 0.75
1= 20 Z.00 32,00 0.0050 129.00 129.12 1.7 0.0 0.1 0.14 O
1.00 122.60 128.72 0.12 0.1 0.0 0.81
13 70 /3 00 3,00 O 0050 1z283.40 122 .74 1.7 o.0 0.2 0.1é 0
! 1 .00 123.25 125.3%9 0.17 0.1 0.0 Q.85
20 70 3.00 2.00 O0.00B0 122.25 128.40 1.9 0.0 0.2 0.18 o
L .00 127 .90 123.04 0,14 0.1 0.0 0.8
21 7O 2,00 2.00 0.00%0 127.%0 128.05 1.9 0.0 0.2 0.21 )
1.00 127 .55 7.7 Q.15 0.1 0.0 0.92
zz 7o 3,00 %.00 00,0080 127.55 127.71 2.0 0.0 0.2 0.23
1.00 127 .20 127 .26 0,16 0.1 0.0 0.95
Zz 70 .00 .00 O 00RO 127.20 127 .37 2.0 Q. 0.3 Q.26
1.00 1z6.2 127 .02 0.17 0.1 0.0 0.
¥k o pPipe Design
Invert : Depth Min San Sto Vel Design Estimated
Link Lona Diam ifmsTin Slope iln/Dn Cover Int Mia d/D CFS Coest
24 “0 = 124 .55 Q 0087 2 .00 1.22 0.0 0.2 2.04 0.23 O
: lza 4% zZ.00 0.1 0.0 0.41
z5 1290 12 124.4% O0.00RO 2.00 0.92 0.0 1.7 3.00 1.70 o)
122 .25 Z2.00 0.5 0.0 Q.87
24 1Z0 12 122.85 O0.0050 2.00 0.92 0.0 1.8 3.04 1.76 o
122.20 Z2.00D 0.5 0.0 0.69
27 20 12 1232.20 0.0080 2.00 0.92 0.0 1.8 32.083 1.83 0o
122,10 z.00 0.5 .0 0.71
Lateral lenqgth= 1060 Upstream length= 2330
xkk H Pipe Design
Invart Dernth Min can Sto Val hesign Estimated
iLink  lona Diam iIm/0n Slepe IIn/0n Cover Int Mis ad/0n CFS Cost
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arlington, Washington

11094 Jensen Farm Div.Z & % (Developed Conditions) jZLL\ﬁL

122.10 2.00 0.0 0.0 0.32
wew H Reservoir
Invert —————————————= Maximum Flow Values —-———————======—==
Link Up/Dn san Inf sto Mis Design Cost
29 123.10 Discharge : 0.00 0.39 . 0.42 0.00 Q,44£ 0]
122.00 Stored : o 13033 £9E7 0 150713
ITncominag Q.00 0.51 1.98 0.00 1.93
sttty e
‘Lateral lenath= 40 Upstream length= 2390
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CIRNHYDORANCMONL 1O940DEY .CHD - 10:47 12-Jun-97

110%4 Jensen Farm Div.> & = (Developed Conditions) :ZfSL1F§

FAK A ©ipe Design
Tpuert Depnth Min San Sto Vel Design E=timated
Link Long Diam Un/s0n  Slope Up/Dn Cover Inf Mis d/0 CFS Cost
¥
il A0 = 126.00 0.0200 2,00 1.28 0.0 0.2 2.&5 .18 o]
127 .20 2.0Q0 0.1 0.0 0.25
iateyral lenoith= A0 Upstream lengih= a0
/
weww Pipe Design
Trsrts Deniin Min San Steo Vel Desgiqgn Estimated
Link Lona Diiam LmsTan Siama UnsDn Cover Inf " His asD CFS Ceost
z 120 = 127 .80 O QO5a 2 .00 1. 28 0.4 .5 2.22 0.52 O
12720 .00 0.2 0.0 O.£3
Later szl ianath=s 120 Umetream lenoth= 120
www Pipe Design
Invert Depth Min San Ste \\e] De=ign Estimated
iink lona Diam Jn/Dn Slope Un/Dn Cover Inf ie d/D CFs Cost
= <0 = =0 Q. o0RL 2,00 1 .23 0.0 0.z Al 0.1 )
.00 A0 0.0 0.35
¥ PED = 0 0. 0080 T oo i xR o0 0LE Z B2 0Ll )
=0 Z .00 0.3 .0 O.35
iLateral lanath= 150 iipetream length= 260
weew D Cime Dezign
Invert Depth Min San Sto Vel Design Estimated
Linmk Long Diam Ln/shn Slope Un/Dn Cover Int Mis a/0 CFsS Cost
) 50 = 125.00 2. 010 2.00 1.23 Q.0 0.1 z2.15 0.11 0
127 .20 2.00 O.1 0.0 0.21
= 10 = O.0080  2.00  1.23 a0 0.2 1.5= Q.15 0
Z.0D 0.1 D.0 O 22
7 i = 12700 0 0nRo 7 00 L.2=2 0.2 1.72 0,22 0
S0 > .00 D0 0L 2S
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{1094 Jenzen Favrm Div.2 & 2 {Developsd Conditions) 7 ES\1R\

www D Cipe Design

Invert Derth Min San Sto Vel Design Estimated
Link Long Diam Up/0n  Slope Up/On Cover Inf Mis d4/0 CFs Cost

& 0 2 124.90 0 Q080 2.00 1.Z2Z5 0.0 0.2 1.23 0.25 0
125 .40 2.00 0.2 9.0 0.44
Lateyal ilenaiths 170 pstyeam length= 170
/
I
wEw 2 Cipe Design
Tnuert Demth Min San Sto Yol De=ign Estimated
_ink  Lona Diam im/shrn Slomae Un/0n Cover int Mis /0 CFS Co=t
o =0 = 124 S0 0O Q0K 2.00 1.25 0.0 L1 1.580 .14 o}
iZe &0 .00 0.0 0.0 0.3
10 1z0 I P24 .40 Q 0054 2.00 1,10 0.0 .2 7 .35 1,23 8]
Iz .90 2 .00 0.5 0.0 0.7%
11 70 i0 125,90 O . 0050 2.00 1.10 0.0 1.4 2.3% 1.41 0
125 .55 2.00 0.5 0.0 0,32
12 S0 1o 125.5%5 0 . 00R0 2.00 i.10 0.0 1.5 2.92 1.44 0
12510 2 .00 (AT O .0 O .25
Lataval lenatis= R0 ipstyazm lenqgth=s AE0
rwy F Cipa Design
Invert Dent h Min San Sto Vel Desiqgn Estimated
iiink  i.ong Diam iin/On  Slope Up/Dn Cover IntT Miz d/D CFs3 Cost
iz 1ED 2 1Zs .40 O 0030 2.00 1, 2= oD 0.3 1,90 0. zz o}
125 .50 2 .00 O.1 0.0 0.47
14 =T = 128 B0 O 0050 z2 .00 i 2= 0.0 0.7 > .41 O AR O
125,10 z.00 0.2 0.0 0.75
= Y =0 Lz 125,100 0 o050 z2.00 0.39Z2 Q.0 2.4 2,29 Z.Z26 O
124 .45 7 .00 n.7 0.0 0.84
Lataral length= 2GS0 Upstream lenath= 1270
—— Channel
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Caecade Surveying and Engineering, Inc. HYDRA

arlingten, bashington

O RHYDRANCMDNL1Q94DEY  CMD 10

Link Long Lft/Ctr/Rht  Slope Up/0n Up/Dn Depth Inf Mis

Q& 00 3. 00 .00 0, 0080 130 &2 1.7 0.0 0.1
ala 1017 0.1z 0.1 0.0

EalaBNaRualalye)

[
]
12
]
O

1= 20 .00 .00 0. 000 z.0 0.0 0.2
1.G0 Q.17 0.1 Q0.0

15 FO ‘/‘- 'aln =00 D 0050 .1 O .0 0.3
’ 1.GD Q.13 0.1 0.0

z0 ;A z.00 .00 0. 0080 125,25 12%.45% 2.2 0.0 0.3
A als! 127,904 1ze.i0 0.20 0.z 0.0

zi 75 .00 3,00 0.0080 127.%0 125,11 .z 0.0 0.4
1,00 127 .85 127.764 0.21 0.2 0.0
2z A %00 .00 0 0080 127,85 127770 oz, 0.0 0.4
140 127 .70 137,42 0.2z 0.z 0.0

Version 5.12- .
Page 3

fy
;3 i\I
(el 1]

o

7t 0

...
D w

>z s ERRAlA) 00 O 0NED 137 .20 127 .4% 2.4 0.0 0.5 0. dA (0]
i.00 124 .85 127 .03 0.23 0.2 0.0 i.15
weaw i pPipe Design
Invert Deptin Min San St Vel Desziqn Estimated
Lannk Lo Diam Lin/shn Cowvey Int i =P CFS Cost
2} e = Z.00 1 L.Z3 Q.0 n.5 z.al Q.30 0
ESAIA 0, = [N 0,55
i 120 15 Z.00 0 AR 0.0 3.0 2.45 2.39 0
Z 00 1.0 0.0 0,85
2= 1z0 in Z.00  0.45 0.0 2.1 Z.43 2.05 ]
z .00 1.0 0.0 0,87
27 z0 15 122,320 Q.Q0R0 2.00 0.85 0.0 2.2 3.BzZ 3.21 Q
122 10 Al 1.0 [a A O .69
iizteral ienath= 1060 Limztryeam isnigths=s 23z0
woury H Cipe De=sign
Trvart Dimmt i Min San Sto \a]l Dasian Ectimated
itk Lona Diam iimshn Slone LN/ Dn Cowver int Miz A0 CFS Co=t
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C:NHYDRANCMDRALL 1Q94DEY .CMD 10:49 12-Jun=97

Jensen Favem Div.2 & = {(Developed Conditions) ZLES‘1YK

11094 Jensen Favm Diw, 2
122.10 2.00 0.0 0.0 0.43
woaw H Reservoir
Inuert s Mayimum Flow Values ————==—=—=———————=
San int Sto Mis Design Cost

ink Up/Dn

29 123,10 Discharge @ Q.00 Q.23 Q.45 0.00 0.54 | 0
123 .00 Stored = 8] ZE2Z17 24427 0 55444?
y Incoming Q.00 1.02 .43 0.00 3.45
e e e e
Lateral lenath= a0 ilmp=tyaam length= 2290
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1insd Jensen Farm Div.2 & 3 (Develeoped Conditieons) L()C)\{FL
Pipe besign
Inuvert Denth Min San Sto Vel Design Estimated
Diam Un/Dn Slope UUp/On Covey inf Mis d/D CFS Cost
= SO 0 00RO 2,00 128 0.0 D.4 1.95 D.37 0
A0 Z2.00 0.2 0.0 0.51
i_zteral length= 170 ipetream lanaths 170
/
FPire Design
T Min San Sto Yol NDaszian E=stimated
Dvizin iimsnn Slone Covey Int Mis aso CFS Cost
= AN alal=a) i, 22 G .0 0.2 1 . A4 Q.1< o
O [BIA) O, 26
1z iZa 60 O 00534 .00 2.%2 0.0 1.5 Z.04 1.41 Q
125,90 zZ.00 0.7 0.0 0.64
iz 1 O.0050 2,00 0,92 2.0 1.9 3.0% 1.35 o
! Z.00 o.7 0.0 0.71

-0
[N\

i

Tnvesrt Demth Min can <to Vel De=sign Estimated

Diam dnsDn Siope idoshn Cover Int Mis dsn CFS Cost

= R IR A A TR YA ERNala) = 00 4 > .07 Q. Az (s}
.BO z2.00 o1 0.0 0.55

i0 15,80 0 0AS0 z 00 110 (R 0.9 z.54 0,90 )
125 10 2.00 QL2 0.0 0.41

LR 1R 10 Q.0080  z. 00 0,45 0.0 .1 .50 3. 10 o
R T I 200 1.D 0.0 0.6
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Cascade Surveyvina and Engingering, Inc.
arlinaton, Washinghton
CIRNHYDRARNCMONL 1094DEY . CHMD
11094 Jerzen Farm Div.2 & 2 (Developed
12210 7 .00 0.0 Q.0
wrew M
TveYt —————————————— Mavimum Flow Values ————-=
Link Up/Dn can Inf Sto
29 122,10 Discharage @ 0,00 Q.41 0.43
122,00 Stored - o 87710 AD0S2
Inoomirdg G 0 1.40 4.89
o e e i S e e o e 0 S
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Preliminary/Permit Use

HOMEPLACE

Arlington, Snohomish County, Washington

Stormwater Analysis (Infiltration Pond) Report

Prepared For: Landed Gentry Development, Inc.
540 E. Fairhaven Avenue
Burlington, WA 98233
(360) 755-9021

Prepared By: SUMMIT Engineers & Surveyors, Inc.
2218 Old Highway 99 So.
Mount Vernon, WA 98273
(360) 416-4999

e
=~

Addendum:  February 27,2002 SUVMIT

ENGINEERS & SURVEYORS INC

Date: January 2, 2001
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THE fURPLE  F TUIE HOPENDLA S FE ADDREL  Ze 7Ly

JEH'Ss  SRNEWN G AnidTE  pa7ED SEPTEALERL 27 2/
|

! 1. The engineer has provided three soil logs showing the soils in the area where
i pond is to be expanded. The soil logs show the soils to be sandy gravel or g
of which have a cation exchange rate of 5 or greater and therefore, the soils
suitable for treatment. Treatment of the runoff must be provided prior to th

! discharged to the infiltration pond. Those BMP’s providing treatment are
Chapter I-4 of the Ecology manual. (Note: An oil/water separator does no

f adequate treatment). T
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i 2 The engineer has provided a copy of the original report prepared for the design of the

existing infiltration pond. However, the copy only includes input data and does not
include any output or sizing data. Therefore, it is not possible to verify the adequacy of
the existing facility. As stated in our original review, the calculations for the Homeplace
! Adult Care Center must demonstrate that the infiltration facility will be adequate to
i handle all runoff that enters the pond after construction of the care center, not just show
the additional area needed.
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} 3. The infiltration facility must be located a minimum of 20 feet from all buildings. Based

. on the information provided it appears that some of the buildings may be closer than 20
!!i feet to the pond.
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r/ CASCADE SURVEYING

Surveyors
S. ENIGINEERING,; INC. _
Engineers
ARLINGTON, WA :
102 E Divislon * PO Box 326 98223
Planners |

(360) 435-5551 » (360) 652-7572
FAX (360) 435-4012

PER ci11 P Platof Jensen Farm Div. 1T
TE Drainage Calculations

gt 2L o Revised on 6/10/97 to include
D@‘W,a ~ Plat of Jensen Farm Div. III

The plat of Jensen Farm Division 2 is proposed to consist of 22 lots with asphalt roads. The plat
of Jensen Farm Division 3 is also proposed to consist of 22 lots with asphait roads. The calculations also
inclupe the portion of Portage Drive that extends West to Olympic Ave. The total storm area is 10.39
acres and consists of generally flat grades. The site is not affected by any off site runoff. It is proposed to
direct flow from the southern portion of Jensen Farm Division 2 (lots 1 - 12, and adjacent roadway) into
the existing detention pond South of the plat. It is proposed to handle the remaining portions with an
infiltration pond located at the West end of Portage drive. An emergency overflow pipe will be located
above the 100 year storm elevation and release into the unnamed drainage that flows southwest under

Olympic Avenue.

The drainage calculations were derived using the Pizer Inc. Hydra Storm Analysis Software. The
pond was modeled using the Reservoir command with a release rate equaling the bottom area multiplied
by the infiltration rate. On site soils investigation found that the soils in the pond site are loamy sands.
An infiltration rate of 1.205 in./hr., which is one half the D.O.E. recommended rate for loamy sand, was
used for calculations. The pond bottom will have a bottom area of 14,400 sq. ft. with 3:1 side slopes. The
release rate from infiltration was staged in the model to include the side slopes of the pond as the water
level rises. See sheet 8 for more explanation of the staging. The required storage in the pond during the 2
year storm event will be 15,071 cubic feet (link 29 page 15) at a depth of 1.00 feet. The required storage
during the 25 year storm event will be 55,444 cubic feet (link 29 page 21) at a depth of 3.27 feet. The
required storage during the 100 year storm event will be 87.815 cubic feet (link 29 page 27) this will be at
a depth of 4.82 feet. A 12" pipe with a backflow prevention flapper will be placed at this 4.82" elevation
in the case of overflow conditions. i




Stormwater into exist. pond 1/2 full.

Saturday, February 23, 2002 9:02 AM



Exist. Inf. Pond during a large storm event.

Saturday, February 23, 2002 9:01 AM



ixist. Inf. Pond during a large storm event.

Suturday, February 23, 2002 9:01 AM
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Arlington

Development

Services

238 N. Olympic Ave.
Arlingron, WA 98223

Administration
360.403.3500

Building
360.403.3431

Engineering
360.403.3500

Planning
360.403.3434

Utilities
i 360.403.3500

May 10, 2002

Kendall Gentry

Landed Gentry Development, Inc.
Old City Hall Building

504 E. Fairhaven Avenue
Burlington, WA 98233

RE: Additional Comments on Hom‘epla’ce (MN-01-007)

Dear Mr. Gentry:

The revised drainage information submitted on February 27, 2002 has been
reviewed. There are two concerns/comments that must be addressed in
order for the proposed drainage to pass conceptual review. Enclosed are the
review comments from Debbie Maroon of Earth Tech. Please address her
comments and submit 3 sets of the revised drainage information to me.

Also enclosed is the City's Homeplace pond mitigation proposal. Please
contact Gregg Eaton at 3.60.403.3527 to discuss the proposal.

The revised site Apla'n-, Iand‘séa'pé blén, plénting schedule, or irrigation plan
that were submitted on May 7, 2002 are being reviewed. | will let you know
the results when the review has been completed. :

For your information, we are still waiting for comments from Snohomish
County and Washington State Department of Transportation on your traffic

mitigation offers.

Please submit the revised drainage information within 30 days from the date
of this letter or the application will be deemed null and void. If you have
questions, please contact me at 360.403.3436.

Sincerely,

YW | aq
vonne Page, SenJ;I,a;er

Planning Division
Enclosures

cc: \Aoung-Soo Kim, Summit Engiheers & Surveyors, Inc., 2218 Old
Highway 99 South, Mount Vernon, WA 98273



