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1.0 PROJECT OVERVIEW

The Commons at Dry Creek project is located in Kittitas County within parcel
numbers 801033 and 791033. The site is located at 1910 W Dry Creek Road,
Ellensburg, WA 98926. More specifically the project is located in the NW % of
the SW Y4 of Section 27, Township 18 N, Range 18 E, W.M., as shown in Figure
1.

The existing site is predominately pasture. There are currently no existing
single-family residences on the property. Please refer to Figure 4.0 for a

depiction of the existing site conditions.

The existing site lies within the Yakima River sub-basin which is part of the
Columbia River basin. The existing site runoff is best described as overland
sheet flow which moves southwest across the site. It is likely that the majority
of the storm water is infiltrating on site. The remainder of the storm water

enters Currier Creek adjacent to the soutwestern property boundary.

The proposed developed site will include approximately 5.77 acres. The
developed site will include 34 new single family lots detached cottage units,
and approximately 3,098 lineal feet of roadway with associated utilities. The
access to the site will enter the property from Dry Creek Road, approximately
1,400’ northwest of the intersection of Reecer Creek Road and Dry Creek Road.

See Figure RD-01 for the proposed site layout.

According to the SCS soil survey for Kittitas County the proposed development
area of the site is underlain by Mitta Ashy Silt Loam, Nack-Opnish Complex,
Brickmill Gravelly Ashy Loam, and Nanum Ashy Loam, see figures in Appendix 1-
A.

Engineering ABC the Standard
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Flow control for the site will be obtained using perforated infiltration
conveyance pipe and a sub-surface infiltration gallery. The infiltration gallery

will be constructed in Tract 999 located on the southwestern project boundary.

Engineering . - the Standard
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APPENDIX 1-A

PROJECT OVERVIEW FIGURES



€ 1o | abed Aaning jl0g sajelsadoos) jeuoneN 801A1aS UOIJBAIBSUOY)
8102/82/9 AaAIng |10S Qs S304N0SaY [einjen

BSOM NOT 3UOZ WLN 0 36PT  HRSOM *SNRUIRIOND BLI0D)  Jgediy o suomsioud dey

0039 03,4 00z 0ok 0
=

(i1 [1:48 (i) e 0
SN

1994 (.5'8 X, TT) dexspue) v uo pagund § 08T 'Z:T isjeos dey

ol6e89 0es0 olge30

&

= s \
NOTT o 8 NOTT ot

(sf105 anous) abenos)
uojbuiysepn ‘ealy Alunod seni—dep ji0s




€30 Z ebed
8102/82/9

Kanng j10g anjeladoon [euoneN

Aanng J10S qam

9JAIBS UOEAISSUOD g
S82IN0SaYy |eanjeN  VasH

"Juapiae aq Aew sauepunoq yiun dew jo Bunuys

Joulw swos ‘Ynsal e sy ‘sdew asay} uo palkejdsip A1abewu
punoibyoeq ay) wouj s1ayip Alqeqoid pszmbip pue papdwod
a1oMm sauli| (10S 9y} yolym uo dew aseq Jayjo 10 ojoydoylo syl

910¢
‘1z des—v10z ‘cinr  :paydesBojoyd aiem sabew [euse (s)ajeq

‘1abie| 10 00005 L
sajeos dew 10 (smojje aoeds se) pajage| ase syun dew j10S

‘ejeq ealy Aanng
:ealy Aaaing (10§

L10Z ‘2 d38 ‘01 uoisiapn
uojbulysepn ‘easy AjunoD seuny

'MoJ2q pas]| (s)ejep uoisian ay} Jo
Se ejep paynted SOUN-YASN sy} woly pajelausb sy jonposd siyL

‘palinbal 8l Bale 10 SOUR)SIP JO SUOIEIND|ED SJRINSOE

210 ) pasn aq pjnoys ‘uonoefoid oluoa ease-jenba sieqy

ay) se yons ‘eale saniasald Jeyy uondsioid v ‘eale pue aouelsip
suoisip ing adeys pue uopoaup saasasaid Yoiym ‘uonosiosd
10Je0JB|Al 9N 8U} UO paseq aie AsAINg (108 GO By woy sdepy

(L88€:9Sd3) JoledIB oAy (WB)SAS SjeuIpI00D
"N Aemung fl0g g
S0IAI9G UOIBAISSUOY) S30IN0SaY |[eameN dep jo adinog

‘sjuswainseaw

deul 1o} }aays dew yoea uo 9|eds ieq oy} uo Aja1 aseald

‘9|eos

PSjiElap 2JOW B Je UMOUYS Uaag aAey pjnoo jey) sjios Bunsesuos
10 seale |[ews s} Moys Jou op sdew ayj juswasoeld suy

ltos 30 £oeunooe pue GuiddeLu jo jilejep sy} jo Buipuelsiapunsiw
@sned ueo Buiddew Jo ojeos ay) puoAaq sdew Jo Juswabiejug

'a]eos siy} 1e pliea a9 jou Aew depy 110S :Buluieps

"000'v2:1
e paddew aiam |0V Inok asudwiod Jey) sAaAIns |10S Y|

NOLLVINYO4NI dVIN

jdsopos &
dis 10 apig
aoyuIs
10dg paposq AjoJones =
l0dg Apueg .
jodg sules
douoinQ yoo0y
JOYEA [eluuRIag
JajeAA SNOBUR|aSIN (2
Auenp Jo suin
Aydesbotoyd jeusy . dwems Jo ysiep
punoibyoeg Mol EAE]
SPeoy (207 l13pueT)
Speoy Jofely 10dg A|gnele
s8N0y SN Ud AR
shemubiH eleisioi uoissaidaq pasa|)
4
slied lodg kery B
uopepodsuel)
}d mouog E
s|eue) pue sweans
seunjead 1918 womoig ()
S3Injead Jujod jejoedg
sainjea aul jeloads -t
Siuiod Hun dew llog a
2y0
sauiq wun dep 11os ¥
jods e
suoBAjod yun dew llos
Jodg Auolg Auap slos
tods Auoig (10V) 1s818u) 40 BaYY
ealy [jodg (1ov) 1sau8ju jo eRIY
aN3o931 dVIA

(sj10g aaois) abenon)

uolbulysepn ‘ealy Aunod sel—depy 1o




Soil Map—Kittitas County Area, Washington

Cottage Grove Soils

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
480 Nanum ashy loam, 0 to 2 0.4 6.1%
percent slopes
621 Mitta ashy silt loam, flooded, 0 4.4 72.3%
to 2 percent slopes
792 Brickmill gravelly ashy loam, 0 0.3 5.1%
to 5 percent slopes
795 Nack-Opnish complex, 0 to 2 1.0 16.5%
percent slopes
Totals for Area of Interest 6.1 100.0%
UspA  Natural Resources Web Soil Survey 6/28/2018
Conservation Service National Cooperative Soil Survey Page 30of 3



Map Unit Description: Nanum ashy loam, O to 2 percent slopes-—Kittitas County Area,
Washington

Cottage Grove Soils

Kittitas County Area, Washington

480—Nanum ashy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2111
Elevation: 1,400 to 2,500 feet
Mean annual precipitation: © to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmiand classification: Prime farmiand if irrigated

Map Unit Composition
Nanum and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Nanum

Setting
Landform: Alluvial fans, terraces
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Alluvium with an influence of volcanic ash in th
upper part

Typical profile
H1 - 0 to 8 inches: ashy loam
H2 - 8 to 15 inches: ashy loam
H3 - 15 to 28 inches: ashy clay loam
H4 - 28 to 35 inches: very gravelly clay loam
H5 - 35 to 60 inches: extremely gravelly sandy clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.57 in/hr)

Depth to water table: About 21 to 28 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 2.0

Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w

uspa  Natural Resources Web Soil Survey
=== Conservation Service National Cooperative Soil Survey
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Map Unit Description: Nanum ashy loam, 0 to 2 percent slopes---Kittitas County Area,

Washington

Cottage Grove Soils

Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Opnish
Percent of map unit: 5 percent
Hydric soil rating: No

Nack
Percent of map unit: 5 percent
Hydric soil rating: No

Brickmill
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Kittitas County Area, Washington

Survey Area Data: Version 10, Sep 7, 2017

uspa  Natural Resources Web Soil Survey
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Map Unit Description: Mitta ashy silt loam, flooded, 0 to 2 percent slopes---Kittitas County Cottage Grove Soils
Area, Washington

Kittitas County Area, Washington

621—NMitta ashy silt loam, flooded, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2I5¢c
Elevation: 1,500 to 2,300 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmiand classification: Prime farmland if irrigated

Map Unit Composition
Mitta, flooded, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Mitta, Flooded

Setting
Landform: Fiood plains, fan aprons, fan skirts, inset fans
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium mixed with volcanic ash in the upper part

Typical profile
H1 - 0 to 6 inches: ashy silt loam
H2 - 6 to 15 inches: ashy silt loam
H3 - 1510 34 inches: ashy silt loam
H4 - 34 to 49 inches: silty clay loam
HS5 - 49 to 60 inches: silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.57 in/hr)

Depth to water table: About 34 to 49 inches

Frequency of flooding: Occasional

Frequency of ponding: None

Calcium carbonate, maximum in profile: 1 percent

Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 10.0

Available water storage in profile: High (about 11.7 inches)

Interpretive groups
Land capabilily classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C

uspa  Natural Resources Web Soil Survey 6/28/2018
==8 Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Mitta ashy silt loam, flooded, 0 to 2 percent slopes---Kittitas County
Area, Washington

Cottage Grove Soils

Hydric soil rating: No

Minor Components

Woldale
Percent of map unit: 5 percent
Hydric soil rating: No

Opnish
Percent of map unit: 5 percent
Hydric soif rating: No

Nack
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Kittitas County Area, Washington
Survey Area Data: Version 10, Sep 7, 2017

uspA  Natural Resources Web Soil Survey
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Map Unit Description: Brickmill gravelly ashy loam, 0 to 5 percent slopes---Kittitas County
Area, Washington

Cottage Grove Soils

Kittitas County Area, Washington

792—Brickmill gravelly ashy loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2192
Elevation: 1,400 to 2,000 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Brickmill and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Brickmill

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with an influence of volcanic ash in the
surface

Typical profile
H1-0to 12 inches: gravelly ashy loam
H2 - 12 to 28 inches: very gravelly ashy sandy loam
H3 - 28 to 38 inches: extremely gravelly sandy loam
H4 - 38 to 49 inches: extremely gravelly sandy loam
H5 - 49 to 60 inches: extremely gravelly loamy coarse sand

Properties and qualities

Slope: 0 to 5 percent

Depth to restrictive feature: 40 to 60 inches to strongly contrasting
textural stratification

Natural drainage class: Somewhat poorly drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)

Depth to water table: About 28 to 38 inches

Frequency of flooding: None

Frequency of ponding: None

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 1.0

Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irigated): 3w
Land capability classification (nonirrigated): 3w

UsDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description: Brickmill gravelly ashy loam, 0 to 5 percent slopes—-Kittitas County
Area, Washington

Cottage Grove Soils

Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Nanum
Percent of map unit: 10 percent
Hydric soil rating: No

Ackna

Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Kittitas County Area, Washington
Survey Area Data: Version 10, Sep 7, 2017

UsDa  Natural Resources Web Soil Survey

Conservation Service National Cooperative Soil Survey
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Map Unit Description: Nack-Opnish complex, 0 to 2 percent slopes-—Kittitas County Area,
Washington

Cottage Grove Soils

Kittitas County Area, Washington

795—Nack-Opnish complex, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2195
Elevation: 1,400 to 2,400 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmliand classification: Prime farmland if irrigated

Map Unit Composition
Nack and similar soils: 55 percent
Opnish and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Nack

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with a mantle of volcanic ash

Typical profile
H1 - 0to 6 inches: gravelly ashy loam
H2 - 6 to 15 inches: clay loam
H3 - 15 to 60 inches: extremely gravelly sandy clay

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Capacily of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.57 in/hr)

Depth to water table: About 15 to 39 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0
mmbhos/cm)

Sodium adsorption ratio, maximum in profile: 5.0

Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Hydric soil rating: No

uspa  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description: Nack-Opnish complex, O to 2 percent slopes—Kittitas County Area, Cottage Grove Soils
Washington

Description of Opnish

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium with an influence of volcanic ash in the
upper part

Typical profile
H1 - 0 to 8 inches: ashy loam
H2 - 8 to 13 inches: ashy clay loam
H3 - 13 to 26 inches: clay loam
H4 - 26 to 60 inches: extremely gravelly clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.57 in/hr)

Depth to water table: About 24 to 40 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Very slightly saline to slightly saline
(2.0 to 4.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 13.0

Available water storage in profile: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Brickmill
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Kittitas County Area, Washington
Survey Area Data: Version 10, Sep 7, 2017

usDa  Natural Resources Web Soil Survey 6/28/2018
Conservation Service National Cooperative Soil Survey Page 2 of 2



2.0  RISK ASSESSMENT ANALYSIS AND TEMPORARY EROSION AND SEDIMENT
CONTROL DESIGN

Risk Assessment

The proposed site consists of 5.77 acres, all of which will be developed.

According to the SCS soil survey for Kittitas County the proposed development

area of the site is underlain by Mitta Ashy Silt Loam, Nack-Opnish Complex,

Brickmill Gravelly Ashy Loam, and Nanum Ashy Loam. The Infiltration Testing

Letter, prepared by Baer Testing Inc. on June 25, 2018, and included with this

submittal, contains a more detailed description of the onsite soils. By

implementing BMP’s, as described in the Stormwater Pollution Prevention Plan,

the risk of erosion will be greatly reduced.

According to the survey, there appear to be no critical areas on-site, however,
Currier Creek is located approximately 150’ to the west of the western parcel

boundary.

Temporary Erosion and Sediment Control
The Stormwater Pollution Prevention Plan for the project will be included with

the construction plan submittal.

Engineering ABC the Standard
2-1



3.0 OFFSITE ANALYSIS

Downstream Analysis - Natural Drainage Course

The existing site lies within the Yakima River sub-basin which is part of the
Columbia basin. The existing site runoff is best described as overland sheet
flow which moves southwesterly. It appears that all storm water either
infiltrates or exits the site to the southwest. Any water leaving the site as
overland flow would combine with Currier Creek within approximately 150’-
200’ of the wester property boundary. Currier Creek continues to the south
until eventually passing the quarter mile buffer. Additional verification of
downstream conditions will be provided with construction documentation.

Please see Figure 3.0 for a depiction of the downstream flow path.

Engineering ABOVE the Standard
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4.0 FLOW CONTROL AND WATER QUALITY FACILITY

ANALYSIS AND DESIGN
The drainage analysis was modeled using Stormshed 3G hydrology software utilizing
SBUH methodology as outlined in the 2004 Stormwater Management Manual for

Eastern Washington.

Precipitation depths for 24-hour storms at various recurrence intervals are derived
from isopluvial mapping contained within the Stormwater Management Manual for
Eastern Washington. The precipitation depths for the area in which the site is located

are as follows:

2 year, 24-hour storm  0.90 in.
10 year, 24-hour storm 1.30 in.
25 year, 24-hour storm  1.60 in.
100 year, 24-hour storm 2.10 in.

Existing Site Hydrology

The existing site is predominately pasture and gently slopes from east to west. There
are currently no existing single-family residences on the property. The existing site is

shown in Figure 4.0.

Engineering ABC the Standard
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Developed Site Hydrology

The proposed developed site will include approximately 5.77 acres. The developed
site will include 34 new single family lots detached cottage units, and approximately
3,098 lineal feet of roadway with associated utilities. The access to the site will
enter the property from Dry Creek Road, approximately 1,400’ northwest of the
intersection of Reecer Creek Road and Dry Creek Road. The developed site is shown

in Figure 5.0.

Engineering ABOVE the Standard
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Flow Control System

Detention calculations were performed using Stormshed 3G, SBUH
methodology. The proposed detention and infiltration facility has been
designed in conformance with the Stormwater Management Manual for Eastern
Washington to infiltrate and/or retain the storm water runoff from the 2-year,
24-hour design storm event to the 25-year storm event without impairing
ground water quality. The stormwater calculations and all supporting
documents have been included in Appendix 4-A of this report. For this project

the soil types were averaged and determined to be soil class C.

Existing Conditions:

The existing conditions were modeled using pasture. The curve numbers used
with the associated land covers are from the Stormwater Management Manual

for Eastern Washington. See appendix 4-A for further details of basins.

Existing Basin
CN for Till Pasture = 79
Undisturbed Forest = 5.77 Acres

Peak Flow Rates
2-year 0.025 CFS
25-year 0.112 CFS

Engineering ABOVE the Standard
4-5



Developed Conditions:

The proposed developed conditions include developing 5.77 acres into 34
single-family cottage lots with associated roadway and conveyance systems.
The curve numbers used with the associated land covers are from the
Stormwater Management Manual for Eastern Washington. Stormwater
conveyance pipe will be perforated to infiltrate runoff along the path of
stormwater conveyance, and an infiltration facility will be constructed in the
southwest portion of the site, located within Tract 999. See appendix 4-A for

further details of basins.

Developed Basin
CN for Lawn = 90
Lawn = 2.29 Acres
CN for Impervious = 98
Impervious (Roof, Sidewalks, Roadways) = 3.48 Acres

Peak Flow Rates
2-year 0.646 CFS
25-year 1.446 CFS

Engineering # 't the Standard
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Water Quality System

Additional soils testing may be required to determine if the soils present have

appropriate characteristics to provide water quality treatment for the site.

Conveyance System

The site drainage system will be analyzed with 25-year return period flows
generated using the SBUH methodology. The analysis will be performed using
StormShed computer program. The flow analysis is will be completed with the

construction documents.

Engineering ABOVE the Standard
4-7



APPENDIX 4-A

DETENTION FACILITY CALCULATIONS
& SUPPORTING DOCUMENTS



Infiltration/Retention Facilities

As described previously, the entirety of stormwater runoff is intended to be
infiltrated on site. The infiltration/retention facilities for the project site will
be comprised of both an infiltration gallery and a perforated infiltration
conveyance system. The infiltration gallery is 3’ deep with dimensions of 50’
wide by 70’ long and filled with 40% void space rock. The conveyance system,
for the entire project, will be comprised of 12” perforated conveyance pipe,
which has been installed in a 3’ deep by 3’ wide trench and filled with 40% void
space rock. Stormwater generated by individual lots will be directed to the

perforated pipe conveyance system adjacent to the lots.

Infiltration/Retention Facility

The Infiltration/Retention Facility is located in the southwest corner of the
site. Infiltration rates used for design are based on testing conducted by Baer
Testing, Inc. A correction factor of 0.5 for long term maintenance and
performance was applied for conservatism. The design infiltration rate used

for this project is 4.5 inches/hour.

Required Volume 851 CF
Design Volume* 11,706 CF

Flows, cubic feet per second

] Existing Allowable Facility | Facility

| Release Inflow ‘L Outflow

| 2-year/24 hour | 0.025 0.013  0.646__|  0.000
25-year/24 hour 0.112 0.112 ___i 1.446 0.000

Retention Details
Stage Volume Required ' Volume Designed
(ft) (cf) (cf)

2-year/24 hour 0.06 . 231 234

| 25-year/24 hour 0.22 851 858

* Calculated at 3.0’ Stage Storage Elevation



SBUH Analysis Basin Summary

Predeveloped Basin

Design Method | SBUH Rainfall type . TYPEIARAC
lHyd Intv 10.00 min  Peaking Factor 484.00
Storm Duration | 24.00hrs  Abstraction Coeff 0.20
Pervious Area | 5.77 ac DCIA 0.00 ac
Pervious CN | 7900 DCCN 0.00
Pervious TC [ 52.2803min DCTC 0.00 min
r. N o | Pervious CN Calc |
Description ' SubArea .~ Suben |
| Pasture or range (fair) | 5.77 ac 79.00 '
!_ Perv1ous Comp051ted CN (AMC 2) 79.00 }
f Pervious TC Calc }
- Type Description Length !Slope lCoeff [ Misc TT i
|Sheet Short prairie grass and lawns. 30000 15 hos 10,15 | 250 | 26:6955 |
ft in min |
T
<1..11..... |Short grass, pasture and lawns 500.00 o .
Shallow | 7 030) TR |10% 003 7.7879 min |
Pervious TC P4'4.834
min

Event Summary
|

! BasinID Event | Peak Q (cfs) | Peak T (hrs) ' P(e:clfc\;)ol Area (ac) Method/Loss{ Raintype

Predevel()ped}2yr24hr 0.0254 [— 24,00 I 0.0215 [ 5.77 !VSBUH TYPEIARAC|

Basin

gfs‘;‘gvel"ped 25 year I‘ 0.112 10.17 0.1473 577 | SBUH |TYPEIARAC
| |



Developed Basin

[Design Method ' SBUH  Rainfall type TYPE1A.RAC
Hyd Intv 10.00 min ——EPeaking Factor 484.00
{gtorm Duration !—4 00 hrs  Abstraction Coeff [ 020
[Pervious Area [ 229ac DCIA 3.48 ac
[PerviousCN | 9000 |[DCCN [ 98.00
!—rvmus TC . 209086 min DCTC | 8.7746 min
[ Pervious CN Cale -
] Description | SubArea | Sub cn l
Open épaces lawns, parks (50-75% grass) | 229ac . 90.00
| Pervious ?({1_1_1_1)0s1ted CN (AMC 2) - 90.00 B
Pervmus TC Cale
Type [___ Description - 'Length |S WW ' Misc TT
Sheet Short prairie grass and lawns. [100.00 ft [2.0% | 0.15 0.00 in '18.4752 min
Int Channel Concrete pipe (n=0.012) 620.00 ft [1.0% [0.012 | 2.4334 min
r Pervious TC 20.9086 min,
B DCI - CN Calc
f Description _____~I SubArea | Sub cn
iﬂ— Impervious surfaces (p_av-emehts; roofs, etc) [_ 348ac | 98.00
B DC Composited CN (AMC 2) | 98.00
DCI - TC Calc "
[— Type | Déscription | Length | Slope [_C—o—eif Misc | TT
Sheet ISmooth Surfaces. 1217.00 ft [1.25% |0.011 [0.00 in | 5.1244 min
lnt Channel [Concrete pipe (n=0.012) [930.00 ft | 1.0% [0.012 | 3.6501 min
| Pervious TC | 8.7746 min

Event Summary

Peak 'Vol Are_a
(ac-cf) | (ac)

I2yr24hr| 0.6457 | 8.00 | 0.2503 ’ 5.77 , SBUH ITYPEIA.RAC

| BasinID | Event |Peak Q (cfs) Peak T (hrs) iMethod/Loss ' Raintype
'Developed |
Basin

.Degzls?ged 25year | 14455 80O | 05454 577 SBUH {T_YPEIA.RAC
|




Detention Model Summary

Rainfall Intensities for Significant Storm Events:
Event [Frecip (in)[

2yr24hr| 090

M0year | 130 |
125 year 1.60

[100 year | 2.10

Storage Facility Definition:

Perforated Conveyance Pipe

Record Id: Trench
Descrip:  [Prototype Record |Increment [0.10 ft

Start EL 100.00 ft Max EL. |103.00 fi
Void Ratio 40.00 [ ] [
Length  [2085.00 ft Width  3.00 fi

' |Consider Bottom Only
Vault Type Node B

Infiltration Gallery

Record Id: Facility
Descrip:  [Prototype Record Increment 10.10 ft

Start EL.  100.00 ft MaxEL ~ [103.00 ft
Void Ratio [40.00 | [ [i
Length 7000 ft Width  50.00 ft

~ [Consider Bottom Only
{Vault Type Node ) J
Combo

Record Id: Combo

iDescrip:_ .i’;(;to?ype Record |Increment 0.10 ft
Start EI.  |100.00 ft Max EL  [103.00 ft
Void Ratio [100.00

Combination Storage Type Node




Control Structure Definition:

Orifices (Infiltration)

Record Id: Outlet

Infiltration
Descrip: Prototype Structure Inc__reme_nt_ _
Start EL [ 100.00 ft Max El
Infiltration rate i 4.50 in/hr WP Multiplier

Pond Outflow Summary:

| HydID |Peak Q (cfs) Peak T (hrs) Peak Vol (ac-ft) |Cont Area (ac)
2yr24hrout| 06009 | 817 | 02503 | 577 |
DSyearout | 10161 | 8.00 05454 | 577

Level Pool Routing Results:
Start of live storage: 100.0000 ft

0.10 ft
| 103.00 ft
1.00

Event Match Q (cfs) Peak Q (cfs) Max Depth (ft) Vol (cf) Vol (acft) , Time to Empty (hrj

2yr24hr| 00127 0.6009 | 00591  230.7648 | 0.0053 |
, 25 year 0112 | 1.016] 0.218 850.5752, 0.0195

0.1667
0.1667



5.0 SPECIAL REPORTS AND STUDIES

¢ A Stormwater Operations and Maintenance manual is located in Appendix
5-A.

e The Infiltration Testing Letter for Cottage Grove Residential

Development, Kittitas, Washington, completed by Baer Testing, Inc. on
June 25%, 2018, is included with this submittal.

5-1



APPENDIX 5-A

STORM DRAINAGE
OPERATION AND MAINTENANCE MANUAL



Operation and Maintenance

The Storm System will consist of buried pipes, catch basins, infiltration gallery
facilities. These facilities will require periodic maintenance and inspection.

Inspection and maintenance procedures are contained in the following pages.



NO. 1 - DETENTION PONDS

Conditions When Maintenance
Is Needed

Results Expected When
Maintenance Is Performed

Maintenance Defect

Component

General Trash & Debris
Poisonous Vegetation
Pollution
Unmowed Grass/
Ground Cover
Rodent Holes
Insects
Tree Growth

Side Slopes of Pond  Erosion

Storage Area Sediment

Pond Dikes Settlements

Emergency Rock Missing

Overflow/Spillway

Any trash and debris which exceed 1 cubic foot
per 1,000 square feet (this is about equal to the
amount of trash it would take to fill up one
standard size office garbage can). In general,
there should be no visual evidence of dumping.

Any poisonous or nuisance vegetation which
may constitute a hazard to County personnel or
the public.

Oil, gasoline, or other contaminants of one gallon
or more or any amount found that could:

1) cause damage to plant, animal, or marine life;
2) constitute a fire hazard; or 3) be flushed
downstream during rain storms.

If facility is located in private residential area,
mowing is needed when grass exceeds 18
inches in height. In other areas, the general
policy is to make the pond site match adjacent
ground cover and terrain as long as there is no
interference with the function of the facility.

Any evidence of rodent holes if facility is acting
as a dam or berm, or any evidence of water
piping through dam or berm via rodent holes.

When insects such as wasps and hornets
interfere with maintenance activities.

Tree growth does not allow maintenance access
or interferes with maintenance activity (i.e., siope
mowing, silt removal, vactoring, or equipment
movements). If trees are not interfering with
access, leave trees alone.

Eroded damage over 2 inches deep where cause
of damage is still present or where there is
potential for continued erosion.

Accumulated sediment that exceeds 10% of the
designed pond depth.

Any part of dike which has settled 4 inches lower
than the design elevation.

Only one layer of rock exists above native soil in
area five square feet or larger, or any exposure
of native soil at the top of out flow path of
spillway. Rip-rap on inside slopes need not be
replaced.

Trash and debris cleared from site.

No danger of poisonous vegetation
where County personnel or the
public might nomally be.
(Coordination with Seattie-King
County Health Department)

No contaminants present other than
a surface film. (Coordination with
Seattle/King County Health
Department)

When mowing is needed,
grass/ground cover should be
mowed to 2 inches in height.
Mowing of selected higher use
areas rather than the entire slope
may be acceptable for some
situations.

Rodents destroyed and dam or
berm repaired. (Coordination with
Seattle/King County Health
Department)

Insects destroyed or removed from
site.

Trees do not hinder maintenance
activities. Selectively cultivate trees
such as alders for firewood.

Slopes should be stabilized by using
appropriate erosion control
measure(s); e.g., rock
reinforcement, planting of grass,
compaction.

Sediment cleaned out to designed
pond shape and depth; pond
reseeded if necessary to control
erosion.

Dike should be built back to the
design elevation.

Replace rocks to design standards.

1998 Surtace Water Design Manual

9/1/98
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NO. 2 - INFILTRATION

Maintenance
Component

Defect

Conditions When Maintenance
Is Needed

Results Expected When
Maintenance Is Performed

General

Storage Area

Filter Bags
Rock Filters

Side Slopes of Pond

Emergency
Overflow Spillway

Settling Ponds and
Vaults

Trash & Debris
Poisonous Vegetation
Pollution

Unmowed Grass/
Ground Cover

Rodent Holes
Insects

Sediment

Sheet Cover (If
Applicable)

Sump Filled with
Sediment and Debris
(If Applicable)

Filled with Sediment
and Debris

Sediment and Debris

Erosion

Rock Missing

Sediment

See "Ponds" Standard No. 1
See "Ponds" Standard No. 1
See "Ponds" Standard No. 1
See "Ponds" Standard No. 1

See "Ponds" Standard No. 1

See "Ponds" Standard No. 1

A percolation test pit or test of facility indicates
facility is only working at 90% of its designed
capabilities. If two inches or more sediment is
present, remove.

Sheet cover is visible and has more that three
1/4-inch holes in it.

Any sediment and debris filling vault to 10% of
depth from sump bottom to bottom of outlet pipe
or obstructing flow into the connector pipe.
Sediment and debris fill bag more than 1/2 full.
By visual inspection, little or no water flows
through filter during heavy rain storms.

See "Ponds" Standard No. 1

See "Ponds" Standard No. 1

Remove when 6" or more.

See "Ponds" Standard No. 1
See "Ponds" Standard No. 1
See "Ponds" Standard No. 1
See "Ponds" Standard No. 1

See "Ponds" Standard No. 1
See "Ponds" Standard No. 1
Sediment is removed and/or facility

is cleaned so that infiltration system
works according to design.

Sheet cover repaired or replaced.

Clean out sump to design depth.

Replace filter bag or redesign
system.

Replace gravel in rock filter.

See "Ponds" Standard No. 1

Note: Sediment accumulation of more than .25 inches per year may indicate excessive erosion is occurring upstream of the facility or that
conveyance systems are not being properly maintained. The contributing drainage area should be checked for erosion problems or
inadequate maintenance of conveyance systems if excessive sedimentation is noted in an infiltration facility.

Check twice a year during first 2 years of operation; once a year thereafter. Clean manholes/catch basins, repair damaged inlets/outlets,

clean trash racks.




NO. 5 - CATCH BASINS

Maintenance
Component

Defect

Conditions When Maintenance is Needed

Results Expected When
Maintenance is performed

General

Trash & Debris
(Includes Sediment)

Structure Damage to
Frame and/or Top Slab

Cracks in Basin Walls/
Bottom

Sediment/
Misalignment

Trash or debris of more than 1/2 cubic foot which is
located immediately in front of the catch basin
opening or is blocking capacity of the basin by
more than 10%

Trash or debris (in the basin) that exceeds 1/3 the
depth from the bottom of basin to invert the lowest
pipe into or out of the basin.

Trash or debris in any inlet or outlet pipe blocking
more than 1/3 of its height.

Dead animals or vegetation that could generate
odors that could cause complaints or dangerous
gases (e.g., methane).

Deposits of garbage exceeding 1 cubic foot in
volume

Corner of frame extends more than 3/4 inch past
curb face into the street (If applicable).

Top slab has holes larger than 2 square inches or
cracks wider than 1/4 inch (intent is to make sure
all material is running into basin).

Frame not sitting flush on top slab, i.e., separation
of more than 3/4 inch of the frame from the top
slab.

Cracks wider than 1/2 inch and longer than 3 feet,
any evidence of soil particles entering catch basin
through cracks, or maintenance person judges that
structure is unsound.

Cracks wider than 1/2 inch and longer than 1 foot
at the joint of any inlet/ outlet pipe or any evidence
of soil particles entering catch basin through
cracks.

Basin has settled more than 1 inch or has rotated
more than 2 inches out of alignment.

No Trash or debris located
immediately in front of catch
basin opening.

No trash or debris in the catch
basin.

Inlet and outlet pipes free of
trash or debris.

No dead animals or vegetation
present within the catch basin.

No condition present which
would attract or support the
breeding of insects or rodents.

Frame is even with curb.

Top slab is free of holes and
cracks.

Frame is sitting flush on top
slab.

Basin replaced or repaired to
design standards.

No cracks more than 1/4 inch
wide at the joint of inlet/outlet
pipe.

Basin replaced or repaired to
design standards.



NO. 5§ - CATCH BASINS (CONTINUED)

Maintenance
Component

Defect

Conditions When Maintenance is Needed

Results Expected When
Maintenance is performed

Catch Basin Cover

Ladder

Metal Grates
(If Applicable)

Fire Hazard

Vegetation

Pollution

Cover Not in Place

Locking Mechanism
Not Working

Cover Difficult to
Remove

Ladder Rungs
Unsafe

Trash and Debris

Damaged or
Missing.

Presence of chemicals such as natural gas, oil and
gasoline.

Vegetation growing across and blocking more than
10% of the basin opening.

Vegetation growing in inlet/outlet pipe joints that is
more than six inches tall and less than six inches
apart.

Nonflammable chemicals of more than 1/2 cubic foot
per three feet of basin length.

Cover is missing or only partially in place. Any open
catch basin requires maintenance.

Mechanism cannot be opened by on maintenance
person with proper tools. Bolts into frame have less
than 1/2 inch of thread.

One maintenance person cannot remove lid after
applying 80 Ibs. of lift; intent is keep cover from
sealing off access to maintenance.

Ladder is unsafe due to missing rungs, misalignment,
rust, cracks, or sharp edges.

Grate with opening wider than 7/8 inch.

Trash and debris that is blocking more than 20% of
grate surface.

Grate missing or broken member(s) of the grate.

NO. 6 DEBRIS BARRIERS (E.G., TRASH RACKS)

No flammable chemicals
present.

No vegetation blocking opening
to basin.

No vegetation or root growth
present.

No pollution present other than
surface film.

Catch basin cover is closed

Mechanism opens with proper
tools.

Cover can be removed by one
maintenance person.

Ladder meets design standards
and allows maintenance person
safe access.

Grate opening meets design
standards.

Grate free of trash and debris.

Grate is in place and meets
design standards.

Maintenance
Components

Defect

Condition When Maintenance is Needed

Results Expected When
Maintenance is Performed.

General

Metal

Trash and Debris

Damaged/ Missing
Bars.

Trash or debris that is plugging more than 20% of
the openings in the barrier.

Bars are bent out of shape more than 3 inches.
Bars are missing or entire barrier missing.

Bars are loose and rust is causing 50% deterioration
to any part of barrier.

Barrier clear to receive capacity
flow.

Bars in place with no bends more
than 3/4 inch.

Bars in place according to
design.

Repair or replace barrier to
design standards.



NO. 8 - FENCING

Maintenance Defect Conditions When Maintenance is Needed Results Expected When
Components Maintenance is Performed
General Missing or Broken Any defect in the fence that permits easy entry to  Parts in place to provide adequate
Parts a facility. security.
Erosion Erosion more than 4 inches high and 12-18 No opening under the fence that
inches wide permitting an opening under a exceeds 4 inches in height.
fence.
Wire Fences Damaged Parts Post out of plumb more than 6 inches. Post plumb to within 1-1/2 inches.
Top rails bent more than 6 inches. Top rail free of bends greater than
1 inch.
Any part of fence (including post, top rails, and Fence is aligned and meets design
fabric) more than 1 foot out of design alignment.  standards.
Missing or loose tension wire. Tension wire in place and holding
fabric.
Missing or loose barbed wire that is sagging Barbed wire in place with less than
more than 2-1/2 inches between posts. 3/4 inch sag between post.
Extension arm missing, broken, or bent out of Extension arm in place with no
shape more than 1 1/2 inches. bends larger than 3/4 inch.
Deteriorated Paint or Part or parts that have a rusting or scaling Structurally adequate posts or
Protective Coating condition that has affected structural adequacy. parts with a uniform protective
coating.
Openings in Fabric Openings in fabric are such that an 8-inch- No openings in fabric.
diameter ball could fif through.
NO. 9 - GATES

Maintenance Defect Conditions When Maintenance is Needed Results Expected When
Component Maintenance is Performed
General Damaged or Missing Missing gate or locking devices. Gates and Locking devices in

Members

Openings in Fabric

Broken or missing hinges such that gate cannot
be easily opened and closed by a maintenance
person.

Gate is out of plumb more than 6 inches and
more than 1 foot out of design alignment.

Missing stretcher bar, stretcher bands, and ties.

See “Fencing” Standard No. 8

place.

Hinges intact and lubed. Gate is
working freely.

Gate is aligned and vertical.
Stretcher bar, bands and ties in
place.

See “Fencing” Standard No. 8



NO. 10 - CONVEYANCE SYSTEMS (PIPES & DITCHES)

Maintenance
Component

Defect

Conditions When Maintenance is Needed

Results Expected When
Maintenance is Performed

Pipes

Open Ditches

Catch Basins

Debris Barriers
(e.g., Trash Rack)

Sediment & Debris

Vegetation

Damaged

Trash & Debris

Sediment

Vegetation

Erosion Damage to
Slopes

Rock Lining Out of Place
or Missing (If
Applicable).

Accumulated sediment that exceeds 20% of the
diameter of the pipe.

Vegetation that reduces free movement of water
through pipes.

Protective coating is damaged; rust is causing
more than 50% deterioration to any part of pipe.

Any dent that decreases the cross section area of
pipe by more than 20%.

Trash and debris exceeds 1 cubic foot per 1,000
square feet of ditch and slopes.

Accumulated sediment that exceeds 20 % of the
design depth.

Vegetation that reduces free movement of water
through ditches.
See "Ponds” Standard No. 1

Maintenance person can see native soil beneath
the rock lining.

See “Catch Basins: Standard No. 5

See “Debris Barriers” Standard No.6

NO. 11 - GROUNDS (LANDSCAPING)

Pipe cleaned of all sediment and
debris.

All vegetation removed so water
flows freely through pipes.

Pipe repaired or replaced.

Pipe repaired or replaced.

Trash and debris cleared from
ditches.

Ditch cleaned/ flushed of all
sediment and debris so that it
matches design.

Water flows freely through
ditches.

See "Ponds” Standard No. 1

Replace rocks to design
standards.

See “Catch Basins” Standard
No. 5

See “Debris Barriers” Standard
No. 6

Maintenance Defect Conditions When Maintenance is Needed Results Expected When
Component Maintenance is Performed
General Weeds Weeds growing in more than 20% of the landscaped  Weeds present in less than 5%
(Nonpoisonous) area (trees and shrubs only). of the landscaped area.
Safety Hazard Any presence of poison ivy or other poisonous No poisonous vegetation

Trees and Shrubs

Trash or Litter

Damaged

vegetation.

Paper, cans, bottles, totaling more than 1 cubic foot
within a landscaped area (trees and shrubs only) of
1,000 square feet.

Limbs or parts of trees or shrubs that are split or
broken which affect more than 25% of the total
foliage of the tree or shrub.

Trees or shrubs that have been blown down or
knocked over.

Trees or shrubs which are not adequately supported
or are leaning over, causing exposure of the roots.

present in landscaped area.

Area clear of litter.

Trees and shrubs with less than
5% of total foliage with split or
broken limbs.

Tree or shrub in place free of
injury.
Tree or shrub in place and

adequately supported; remove
any dead or diseased trees.



NO. 12 - ACCESS ROADS/ EASEMENTS

Maintenance
Component

Defect

Condition When Maintenance is Needed

Results Expected When
Maintenance is Performed

General

Road Surface

Shoulders and
Ditches

Trash and Debris

Blocked Roadway

Settlement, Potholes,
Mush Spots, Ruts

Vegetation in Road
Surface

Modular Grid
Pavement

Erosion Damage

Weeds and Brush

Trash and debris exceeds 1 cubic foot per 1,000
square feet i.e., trash and debris would fill up
one standards size garbage can.

Debris which could damage vehicle tires (glass
or metal).

Any obstruction which reduces clearance above
road surface to less than 14 feet.

Any obstruction restricting the access to a 10 to
12 foot width for a distance of more than 12 feet
or any point restricting access to less than a 10
foot width.

When any surface defect exceeds 6 inches in
depth and 6 square feet in area. In general, any
surface defect which hinders or prevents
maintenance access.

Weeds growing in the road surface that are more
than 6 inches tall and less than 6 inches tall and
less than 6 inches apart within a 400-square foot
area.

Build-up of sediment mildly contaminated with
petroleum hydrocarbons.

Erosion within 1 foot of the roadway more than 8
inches wide and 6 inches deep.

Weeds and brush exceed 18 inches in height or
hinder maintenance access.

Roadway free of debris which
could damage tires.

Roadway free of debris which
could damage tires.

Roadway overhead clear to 14 feet
high.

Obstruction removed to allow at
least a 12 foot access.

Road surface uniformly smooth
with no evidence of settlement,
potholes, mush spots, or ruts.

Road surface free of weeds talier
than 2 inches.

Removal of sediment and disposal
in keeping with Health Department
recommendations for mildly
contaminated soils or catch basin
sediments.

Shoulder free of erosion and
matching the surrounding road.

Weeds and brush cut to 2 inches in
height or cleared in such a way as
to allow maintenance access.



