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Project Engineer's Certification

"I hereby certify that this Drainage and Erosion Control Plan for West Bay Drive Sidewalk Project has been prepz

by me or under my supervision and meets minimum standards of the City of Olympia and normal standards o

engineering practice. | hereby acknowledge and agree that the jurisdiction does not and will not assume liability
the sufficiency, suitability, or performance of drainage facilities designed by me."

Final report is to be stamped by a professional engineer



Table of Contents

1.0 Project QOVEIVIEW ,;.uiiiissiis s i s s i s i s e s s e e s e s siawivaid 1

2.0 Existing CONAIIONS .........ocuveiueemenn o iisuiniamhiiesssss et s s susd s shsonsa dassav e Suoava AN eV s v WA A SRR 1
2.1 EXISHNG SEOTM SYSIOITT ..ottt b sbs s ssb s sb e s s s b s e e s e bbb e s b e e e b e b as b as e r e s b e e b an b e s 1
2.2 EXISHNQ SOIIS ...veiiieiieeesesiesetesis terusass et s baes s bs e s s s e e as e baa s e e b b8 s sasd e eaas £ b be R e e s s e e ame £ bensn e e e eaeassabes 1

2.8 UHHIOS ...... coeeeeeieeeeeittee s eeecete s ae e te e s e s ssa e s s b aa s s e e na bbb e e s e s bbb e a4 £ e b4 e £e b e s 42 e bame e s e s b s ae e e s banesnnsnes 2

3.0 RegUIAHONS .........coeiimeeen e sessisiminsnsinxesisnssnse sk eisasisniresassinsss xrrsssisios s s Suma NS e Nowa s p e NS T K SRSt 2
4.0 Conveyance Design ..........cuuassmiiusiemsisissiisissisimsssssassissnssinsansssibossansssnds fhassisssnsasnsassssiasnspsnssonss 2
4.1 ULHIY CONMAICES .......ouerieeccrenrenismsssiiasisviemsiasinssnssssishsssssstisissinsavosissbesssstsi shssvssbostssssssassnsas nasanssssonasnts 3

5.0 Summary of Minimum ReQUIFEMENLES ......cooocoiiieiieceiiiie s rsisses i b sss s s sa b sasae s res s sainesnenans 3

5.1 MR #1: Preparation of Stormwater Site PIans .............ccccccoeeceiecviivecrennisiseasieeseessrsssrssssassesssnssensnnss 4

5.2 MR #2: Construction Storm water Pollution Prevention (SWPP) ... iieeieiisiiesssssessses 4
5.3 MR #3: Source Control OFf POIHULION ...........c...ovevueimeeieieeie et eee st cetressnsassssasssaessnass s e ssnn s sassnnsananes 4
5.4 MR #4: Preservation of Natural Drainage Systems and OUIfalls ............ccccovvimvininninininnnsisinen 4

5.5 MR #5: Onsite Storm water Management, including Easements and Setbacks ............ccccvcvvveiveriscis 8

5.6 MR #6: RUNOIT TrOALMGNL ........ccece eeeiiieieasiaraeess e s st e aa st s s e s re s b e e saaemaa s e s m e sb e s amas e s n siab s 5
5.7 MR HT: FIOW COMIOI ...ttt ettt sias sassssaias st s mas s sassas s san s assas s smsasnbans 44 Sessssnsasssssanssns 5
5.8 MR #8: Wetlands (o =T ez 1o 6
5.9 MR #9: Basin/Watershed PIanning .............cc.coieieeimiiiiaimnemmissiesmmesiissmssssssssssasssssiasstassssssassssasss 6
5.10 MR #10: Operation and MaintenNancCe ..............cccoieeieiiiiiiiiiciisinisasscisiassssiia s s ssssssssasssssases sesnaassnas 6
5.11 AR #1 Fin@nci@l LI@DilILY .........ceeeoreeeeioieiceieieeee sttt r e e s s s 6
5.12 AR #2 Off Site Analysis and MitiGation .............cccccovcciiciiiiiiciisviniissisnsiisinsssisisssssesssssssssssssssssssssess 0
6.0 Special Reports and StUIES .........c.coviriiiieriiiiniiiiiesiesiessn e rras e ssrs s e sre s s s resrananes 7
7.0 Other PEIMULS ....evieeienieeaeieiete s rbses s ssae s s e e as s s s ses s ra e s b e s e b n e e e s e bbb s s sas e b g erabesan s e sbseaann 7
8.0 Bond Quantities WOrKSheet .... .....ccciiiiiiiiiiieiins v sssrsesssesss s svasssssrassassrassrssesne 7

G0 REFEIEICES ... ceeeeteeeeieteetetrttteeeteetesssssas e sar—ererreeasareeraessesiesashasssbassnsessseesssssasssarussasssessbasssnssssss vavnnnns 7



1.0 Project Overview

This project site is approximately .5 acres in size, and is located in Olympia, Washington on the west side of Budd Inlet.
Please see the vicinity map (Exhibit 1) provided in Appendix A.

The project will improve West Bay Drive from Brawne Avenue NW to Smyth Landing, a combined office space/condominium
building located at 1801 West Bay Drive NW. The design will accommodate northbound and southbound 11-foot vehicle lane
and a future 5-foot bicycle lane. New sidewalk, curb, ADA ramps, and planter strips will be constructed along the west side o
West Bay Drive from 1115 West Bay Drive to 1801 West Bay Drive (Smyth Landing). Retaining walls will also be constructec
where necessary to keep the sidewalk within right-of-way as much as possible. Stormwater collection and conveyance will be
revised to accommodate the new curb alignment.

Post development, the stormwater will be collected from the west side of the street along a curb, and be directed to Budd Inle
via a closed conveyance system. Please see the plan sheets provided in Appendix A for the proposed stormwater runoff

conveyance.

The project adds approximately 12000 square feet (S.F.) of new impervious surface and contributes to 6 different outfalls to
Budd Inlet along West Bay Drive. The project is exempt from the detention requirement, because it discharges directly into
Budd Inlet. The project is also exempt from the quality treatment requirement, because there is 2442 S.F. new effective
pollution generating impervious surface which does not exceed the allowable 5,000 S.F.. The minimum requirements are
described in more detail in the sections below.

2.0 Existing Conditions

2.1 Existing Storm System

The existing stormwater runoff is conveyed to Budd Inlet via ditches and a closed conveyance system. Please see the existir
hydraulic features map (Exhibit 2) provided in Appendix A for an overview of the existing stormwater runoff conveyance.

2.2 Existing Soils

Per the NRCS web soil survey website, soils at the project site are primarily Xerorthents, 0 to 5% slopes, which are describe:
as tidal flats, with a parent material of "sandy and loamy cut and fill material". Other soil types shown at the site all have low (
-0.06 in/hr) infiltration rates (Ksat) from their most limiting layer. The depth to the restrictive feature is 20 to 72 inches, and the
depth to the water table is more than 80 inches. (USDA, 2011)

A geotechnical report specific to the project corridor was drafted in 2010 by Landau Associates. Please see this geotechnical
report, provided in Appendix B, for more specific soils information. The data from the NRCS web soil survey website is also

provided in Appendix B.



calculations provided in Appendix C.

4.1 Utility Conflicts

During design finalization, the areas with potential conflicts will need to be addressed. Possible solutions include designing s
pipe depth to miss the utilities, moving the existing utilities, or moving the CB to miss the existing utility. Where abandoned
catch basins are within 5'+/- of the new catch basin, a 6’ diameter manhole is being considered so the solid lid to the abando
catch basin can be eliminated because these solid lids can create an unsmooth ride for bicycles.

5.0 Summary of Minimum Requirements

The ten minimum requirements (MRs) and two additional requirements (ARs) outlined in the Olympia
Manual were evaluated for applicability for this project. The project-wide areas used for determining the applicability of the

minimum requirements are as follows:

. New Impervious Surfaces: (approximately12,000 S.F.)(See Exhibit 3, Appendix C)
. Replaced Impervious Surfaces: (approximately 12,800 S.F (See Exhibit 4, Appendix C)

Existing Driving Lanes, Curbs, Sidewalks, Bike Paths, and Shoulders (Existing Impervious Surfaces): approximately
61,000 S.F. (See Exhibit 5, Appendix C)

. Preliminary Estimated Cost of the Road Project: Presently the 60% engineer’s estimate is at $990,000.

The areas above were calculated using AutoCAD 2012 software, utilizing survey information provided by the city, as well as
aerial photography for parts of the existing impervious areas. Please see the Area Exhibits provided in Appendix C.

With the above areas, the ((Flow Chart for Determining Requirements for Road Redevelopment”, taken from the Olympia
Manual, was used to determine the minimum requirement applicability for the project site. The results from the flow chart wer
that MRs #1-5 apply to the new and replaced impervious surfaces and the land disturbed, and MRs #6-10 apply to the new
impervious surfaces only. ARs #1 and #2 also apply to the new impervious surfaces.

Please see the ((Flow Chart for Determining Requirements for Road Redevelopment” provided in Appendix C.



5.5 MR #5: Onsite Storm water Management, including Easements and Setbacks

This MR asks that Best Management Practices (BMPs) be used to the maximum extent practicable to convey, infiltrate,
disperse, and retain stormwater runoff onsite, without causing flooding or erosion impacts. Infiltration rates onsite are not
amenable to infiltration BMPs, and therefore stormwater runoff is simply being conveyed offsite through a closed conveyance

system.

5.6 MR #6: Runoff Treatment

As discussed above, MR #6 applies to the new impervious surfaces. Areas were then checked at the Threshold Discharge A
(TDA) level, to determine the applicability of MR #6 for each TDA. TDAs must apply M R #6 if either of the following threshol

are met:

Although MR #6 is applicable to new impervious as determined at the project level, the numbers shown above show that no
runoff treatment is needed because the thresholds are not tripped at the TDA level.

» Projects in which the total of effective, pollution-generating impervious surface (PGIS) is 5,000
square feet or more in a TDA of the project. A

The total effective PGIS is 2,442 S.F. for the entire project site, and therefore will not trip E
the threshold within any TDA mapped on the project site. (See Exhibit 6, Appendix C)

* Projects in which the total of pollution-generating pervious surfaces (PGPS} is three-quarters of
an acre or more in a TDA, and from which there is a surface discharge in a natural or man-made

conveyance system from the site.
The total PGPS is 8,775 S.F. for the entire project site, and therefore will not trip the

threshold within any TDA mapped on the project site. (See Exhibit 7, Appendix C)

5.7
#7:

Control

This project discharges via conveyance systems that are comprised entirely of manmade conveyance elements into the salt
water of Budd Inlet, and is therefore exempt from the flow control requirement per section 2.5.7 of the Olympia Manual.

This exemption requires that the discharge be at or below the ordinary high water mark (the mean higher high water line). Th
ordinary high water mark is at 5.8 feet NGVD and all discharges are above elevation 15.0. There were no issues seen durir
site visits downstream of the project site, between the project site discharge and Budd Inlet that would indicate a need for flo

control.

This exemption also requires that the hydraulic capacity of the downstream conveyance system be checked, to verify that it ¢
handle the flows from future built-out conditions of the project area, and the existing condition from all non-project areas from
which runoff is collected. Calculations provided in Appendix C show the amount of flow being added to each discharge poin
a result of this project, and the City can use this information to complete the downstream analysis.



6.0 Special Reports and Studies

Include any special reports and studies conducted to prepare the Stormwater Site Plan.

A list of any special reports and studies for the project site will need to be added prior to report finalization.

7.0 Other Permits

Include a list of other necessary permits and approvals as required by other regulatory agencies, if those permits or approval
include conditions that affect the drainage plan, or contain more restrictive drainage-related requirements.

A list of permits will need to be added/updated prior to report finalization.

8.0 Bond Quantities Worksheet

This section of the report normally asks the designer to provide documentation to establish the appropriate bond amount for
AR #1. However, the bond discussed in AR #1 is not applicable to a City Capital Improvement Project, and this section of the

report therefore does not apply to this project.

9.0 References

USDA, 2011. United States Department of Agriculture, Natural Resources Conservation Service. Web Soil Survey.
http://websoilsurvey.nrcs.usda.gov. Accessed February 2012,

Olympia, 2009. City of Olympia. Drainage Design and Erosion Control Manual for Olympia. October 2009.

WSDOT, 2007. Washington State Department of Transportation, Hydraulics Office. M23-03.01 Hydraulics Manual,
March 2007.

WSDOT, 2012a. Washington State Department of Transportation. Inlet Spacing with Side Flow.
http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm. Accessed February 2012.

WSDOT, 2012b. Washington State Department of Transportation. Sag Worksheet.
http://www.wsdot.wa.gov/Design/Hydraulics/ProgramDownloads.htm. Accessed Februa ry 2012,

Personal Communication, 2-10-2012. Eric Christensen, City of Olympia. Personal Communication. February 10, 2012.
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Exhibit 1 - Vicinity Map

Plan Sheets

Exhibit 2 - Existing Hydraulic Features
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Soil Map—Thurston County, Washington

Map Unit Legend
Thurston County, Washington (WAQ67)
Map Unit Symbol Map Unit Name Acres in AOQl Percent of AQI
2 Alderwood gravelly sandy team, 3 to 15 percent 68.8 i 29.3%
| slopes
-3___ — Alderwaod gravelly sardy loam, 15 to 30 percent 9.1 3.9%
! slopes |
30— Dystric X_e;oc;reptGO o 90 percent slopes 42.0. - 1_749%.
43 H:)gd_al silt loam, 15 to 30 percent slopes - 77 3.3%-
125 [xerothents, 0 to  percent stopes | 38| 13.5%
. Subtotals for Soil Survey Area 159.2 i 67_9%
| Totals for Area of Interest 245 wo.o%f
LSDA  Natural Resources Web Soil Survey 1/26/2012
Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description—Thurston County, Washington

Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant sail or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough te affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous

areas.
An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

LSDA  Natural Resources Web Soil Survey 1/26/2012
Conservation Service National Cooperative Soil Survey Page 1 of 6



Map Unit Description-Thurston County, Washington

Soils that have profiles that are almost alike make up a sofl series. All the sails of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer, slope,
stoniness, salinity, degree of erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is divided into soif phases. Most of
the areas shown on the detailed soil maps are phases of soil series. The nhame of
a soil phase commonly indicates a feature that affects use or management. For
example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta compiex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an.example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations, capabilities,
and potentials for many uses. Also, the narratives that accompany the soil reports
define some of the properties included in the map unit descriptions.

Report—Map Unit Description’

Thurston County, Washington

2—Alderwood gravelly sandy loam, 3 to 15 percent slopes

Map Unit Setting
Elevation: 50 to 800 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 220 days

Map Unit Composition
Alderwood and similar soils: 100 percent

LA Natural Resources Webh Soil Survey 1/26/2012
=== conservation Service National Cooperative Soil Survey Page 2 of 6



Map Unit Description—Thurston County, Washington

Description of Alderwood

Setting
Landform: Till plains
Parent material: Basal till

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: 20 to 40 inches to dense material

Drainage class: Moderately well drained

Capacity of the most limiting layer fo transmit water (Ksat): Very low
to moderately low (0.00 to 0.06 in/hr)

Depth to water table: About 18 to 36 inches

Frequency of floading: None

Frequency of ponding: None

Available water capacity: Very low (about 2.8 inches)

Interpretive groups
Land capability (nonirrigated): 4s

Typical profile
0 to 15 inches: Gravelly sandy loam
15 fo 30 inches: Very gravelly sandy loam
30 to 34 inches: Very gravelly loamy sand

Minor Components

Norma
Percent of map unit:
Landform: Drainageways

3—Alderwood gravelly sandy loam, 15 to 30 percent slopes

Map Unit Setting
Elevation: 50 to 800 feet
Mean annual precipitation. 25 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 220 days

Map Unit Composition
Alderwood and simifar soils: 100 percent

Description of Alderwood

Setting
Landform: Till plains
Parent material: Basal ill

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to dense material
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.06 in/hr)

LSDA  Natural Resources Web Soil Survey 1/26/2012
Conservation Service National Cooperative Soil Survey Page 3 of 6



Map Unit Description—Thurston County, Washington

Depth to water table: About 18 to 36 inches
Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Very low (about 2.8 inches)

Interpretive groups
Land capability (nonirrigated). 4e

Typical profile
0 to 15 inches: Gravelly sandy loam
15 to 30 inches: Very gravelly sandy loam
30 fo 34 inches: Very gravelly loamy sand

30—Dystric Xerochrepts, 60 to 90 percent slopes

Map Unit Setting
Mean annual precipitation: 50 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 180 days

Map Unit Composition
Dystric xerochrepts and similar soils: 85 percent
Minor components: 5 percent

Description of Dystric Xerochrepts

Setting
Landform: Escarpments
Parent material: Colluvium and glacial till

Properties and qualities
Slope: 60 to 90 percent
Depth to restrictive feature: 20 to 72 inches to dense material
Drainage class: Well drained
Capacity of the most limiting layer to fransmit wafer (Ksaf): Very low
to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of floading: None
Frequency of ponding: None
Available water capacity: Very low (about 2.1 inches)

Interpretive groups
Land capability (nonirrigated): 7e

Typical profile
0 to 4 inches: Very gravelly sandy loam
4 to 30 inches: Very gravelly sandy loam
30 to 34 inches: Very gravelly sandy loam

Minor Components

Skipopa
Percent of map unit: 5 percent

LSDA  Natural Resources Web Soil Survey 1/26/2012
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Map Unit Description-Thurston County, Washington

43—Hoogdal silt loam, 15 to 30 percent slopes

Map Unit Setting
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 160 to 200 days

Map Unit Composition
Hoogdal and simifar soils: 85 percent
Minor components: 5 percent

Description of Hoogdal

Setting
Landform: Escarpments
Parent material: Loess and glaciolucustrine deposits

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to fransmit water (Ksat): Very low
(0.00 in/hr)
Depth to water table. About 17 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.4 inches)

Interpretive groups
Land capability (nonirrigated). 4e

Typical profile
. 0to §inches: Silt loam
5 to 10 inches: Silty clay loam
10 to 25 inches: Silty clay
25 to 60 inches: Silty clay

Minor Components

Skipopa
Percent of map unit: 3 percent

Yelm
Percent of map unit: 2 percent

125—Xerorthents, 0 to 5 percent slopes

Map Unit Setting
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 39 to 50 degrees F
Frost-free period: 150 to 200 days

LSDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description—Thurston County, Washington

Map Unit Composition
Xerorthents and similar soils: 100 percent

Description of Xerorthents

Setting
Landform: Tidal flats
Parent material: Sandy and loamy cut and fill material

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Depth to water table: About 24 inches
Frequency of floading. None
Frequency of ponding: None

Interpretive groups
Land capability (nonirrigated): 7s

Typical profile
0 to 60 inches: Variable

Data Source Information

Soil Survey Area:  Thurston County, Washington
Survey Area Data: Version 7, Jul 1, 2010

Web Soil Survey

USDA  Natural Resources
National Cooperative Soil Survey

Conservation Service

1/26/2012
Page 6 of 6



Water Features—Thurston County, Washington

Water Features

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according fo the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Sails having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
tharoughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoffrefers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

The months in the table indicate the portion of the year in which a water table,
ponding, and/or floeding is most likely to be a concern.

Water fable refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper limit) and base (lower limif) of the saturated zone
in most years. Estimates of the upper and lower limits are based mainly on
observations of the water table at selected sites and on evidence of a saturated
zone, namely grayish colors or motties (redoximorphic features) in the soil. A
saturated zone that lasts for less than a month is not considered a water table.

USDA  Natural Resources Web Soil Survey 1/26/2012
Conservation Service National Cooperative Soil Survey Page 1 of 4



Water Features—Thurston County, Washington

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of ponding.
Duration is expressed as very brief if less than 2 days, brief if 2 to 7 days, long if 7
to 30 days, and very long if more than 30 days. Frequency is expressed as none,
rare, occasional, and frequent. None means that ponding is not probable; rare that
it is unlikely but possible under unusual weather conditions (the chance of ponding
is nearly O percent to 5§ percent in any year), occasional that it occurs, on the
average, once or less in 2 years (the chance of ponding is 5 to 50 percent in any
year); and frequent that it occurs, on the average, more than once in 2 years (the
chance of ponding is more than 50 percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as exfremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, briefif 2 to 7 days, long if 7 to
30 days, and very long if more than 30 days. Frequency is expressed as none, very
rare, rare, occasional, frequent, and very frequent. None means that flooding is not
probable; very rare that it is very unlikely but possible under extremely unusual
weather conditions (the chance of flocding is less than 1 percent in any year);
rare that it is unlikely but possible under unusual weather conditions (the chance
of flooding is 1 to 5 percent in any year); occasional that it occurs infrequently under
normal weather conditions (the chance of flooding is 5 to 50 percent in any year);
frequent that it is likely to occur often under normal weather conditions (the chance
of flooding is more than 50 percent in any year but is less than 50 percent in all
months in any year); and very frequent that it is likely to occur very often under
normal weather conditions (the chance of flooding is more than 50 percent in all
months of any year). .

The information is based on evidence in the soil profile, namely thin strata of grave!,
sand, silt, or clay deposited by floodwater; irregular decrease in organic matter
content with increasing depth; and little or no horizon development.

Also considered are local information about the extent and levels of flooding and
the relation of each soil on the landscape to historic floods. Information on the extent
of flooding based on soil data is less specific than that provided by detailed
engineering surveys that delineate flood-prone areas at specific flood frequency
levels.

LSDA  Natural Resources Web Soil Survey 1/26/2012
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- Appendix C

Area Exhibits used for MR Applicability

Exhibit 3 - New Impervious Surfaces

Exhibit 4 - Replaced Impervious Surfaces

Exhibit 5 - Existing Impervious Surfaces

Exhibit 6 - Effective, Pollution-Generating Impervious Surfaces
Exhibit 7 - Pollution-Generating Pervious Surfaces

Flow Chart for Determining Requirements for Road Redevelopment
Rainfall Intensity Data

Inlet Spacing and Sag Analysis Spreadsheets

Conveyance Sizing for Proposed Pipes

Downstream Conveyance Sizing Information
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(360) 491-3399 (800) 454-7545 Fax (360) 491-3857

WEST BAY DRIVE
SIDEWALK PROJECT

EXHIBIT 7

POLLUTION GENERATING
PERVIOUS SURFACES




LOa Sy oy Vewe
dewor W Pesych

Minimum Requivemmenis #1 through #10
and Addivional Requirements

apply to the ioial coniributing asea.

Ves

Minimum Requirements #1 ihrough #5 apply o the new
and replaced impervious susfaces and the land distusbed.

Mext Question

Yes

Is this a road project, where previously dispersed flows will become
concentvated (for example, because cusb and guiter are (o be installed?)

Do ihe new plug replaced impesvious suifaces

Does the land disturbing activity total

Does the road project add 5,000 square fost or more of new impervious suriaces?

Mo

toial 2,000 square teat or morg?
OR.

7,000 squase feet or more?

1o

Apply Minimum Requirements #2

Corn51 wuciion Stormwaier Pollution

0 and #9 Onsite Siormwaier
Manageiteni.

I’E‘

sventio

Mo

 J

Minimum Requirements #1 through #10 |
and Additional Requirements

Minimum Requireients #1 through #5
apply to the new impervious surfaces.

apply o thc new impervious susfaces.

Ouegtion

Next O

D@ new plus Lﬁpiacerﬂ impervious surfaces exceed 30% of ﬂﬁ@ exigting drivin
paths, aind shovlders within the project limits, ov does the estimated cost of the road project, cucluding

contingency, and siormwaier siorage/treatiment cost

engincering,

Yes
v
Minimum Reguirements #1 through #10
and Additiona IE’ cuireiments

apply to all impervious surfaces.
Mitigation cost for existing impesvious
susfaces is capped at 30% of projeci cosis.

art for Deica

vinining Eeguirements for Road Red

bike

ing driving lanes, curbs, sidewalks, b

s, exceed $500,0007

No

No additional requirements

evclopicnt

_wi:f'afun‘m !

- Minimum Technical Requiramsnis
Lirainage Besign and Erosion Control Mamual ior Olympia

Ogtober 2009
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10005 Inlet Spacing and Sag Analysis.xls

West Bay Sidewalk
10005 Task 5

HIGHWAY DRAINAGE (English Units)

T= 5
m= N/A ** Use 25 yr storm, and 2% cross slope
n= N/A
C= 0.9
| = 3.09
GW = 1.67
25-year
Inlet Spacing Analysis
Bavement
Drainage Area
Sta. (S.F.) Delta Q | Sum Q | Slope | Super } G W d Zd v Q bp Comments (L/R)
31+87 2081 0.133 0.133 | 0.0040 | 0.0200 | 167 | 0.08 | 3.93 0.99 2.830
33+24 3857 0.246 0.277 | 00102 | 00200 | 167 | 0.09 | 4.34 1.71 0076
34+25 3047 0.195 0.270 | 0.0142 | 00200 | 167 | 0.08 | 4.05 1,91 3265
34490 1942 0.124 0.200 | 0.0139 | 00200 | 167 | 0.07 | 363 1.73 0035 |bypass goes offsite
0.000 0.076 0.00 0000
0.00 3 50O
0.000 0.000 0.00 S0
28+54 6492 0.414 0.414 | 00078 | 0.0200 | 167 | 0.11 5,32 1.76
26+49 4915 0.314 0.465 | 00045 | 0.0200 | 167 | 012 | B.16 1.49
22+99 8413 0.537 0.737 | 0.0068 | 00200 | 1.67 | 0.14 | 6.77 1.97 g
21+39 4631 0.286 0.642 | 0.0034 | 0.0200 | 167 | 0.156 7.32 1.48 9323 bypass goes to sag
0.000 0.322 0.00 0000
0.000 0.000 0.00 2.000
0.000 0.000 0.00 0.000
15+33 6393 0.408 0.408 | 0.0174 | 0.0200 | 1.67 | 0.08 | 4.55 2.32 0.120
16+28 1700 0.109 0.229 | 00191 ]| 00200 | 167 | 0.07 | 3.60 2.01 0043
17+84 4151 0.265 0.308 | 00141 ] 00200 | 167 | 0.09 | 4.26 1.98 D082
19+00 3443 0.220 0.302 00078 | 0.0200 | 167 | 0.09 4,72 1.60 0052 bypass goes to sag
0.000 0.094 0.00 2
0.000 0.000 0.00 50
0.000 0.000 0.00 2 0G0
0.000 0.000 0.00 0008
0.000 0.000 0.00 0.000
0.000 0.000 0.00 0.000
0.000 0.000 0.00 §.800
0.000 0.000 0.00 1
0.000 0.000 0.00
0.000 0.000 0.00
0.000 0.000 0.00
0.000 0.000 0.00
0.000 0,000 0.00 §.600
0.000 0.000 0.00 0000
0.000 0.000 0.00 2308
0.000 0.000 0.00 8003
0.000 0.000 0.00 0.5C0
0.000 0.000 0.00 0.060
0.000 0.000 0.00 5808
0.000 0.000 0.00 2 g0e
0.000 0.000 0.00 5.9CC
0.000 0.000 0.00 0 900
0.000 0.000 0.00 3.30C
0.000 0.000 0.00 2600
0.000 0.000 0.00 0.006

Page 1



10005 Inlet Spacing and Sag Analysis.xls

West Bay Sidewalk
10005 Task 5

HIGHWAY DRAINAGE (English Units)

T= 5
m= N/A
n= N/A
C= 09
| = 342
GW = 167
50-year
Inlet Spacing Analysis
Pavement
Drainage Area
Sta. (S.F.) Delta O | Sum Q | Slope | Super | G W d Zd % Q bp Comments (L/R)
31+87 2081 0.147 0.147 0.0040 | 00200 | 167 0.08 4.08 1.02 0336
33+24 3857 0.273 0.309 | 00102 | 00200 | 167 | 0.09 | 4.53 a4 0.0
34+25 3047 0.215 0.306 00142 | 00200 | 167 | 0.08 | 4.24 1.98 $.080
34+90 1942 0.137 0228 | 00139 | 00200} 167 | 0.08 | 3.81 1.80 5045 bypass goes offsite
0.000 0.090 0.00 2.000
0.00 T.000
0.000 0.000 0.00 3300
28+54 6492 0.459 0.459 00078 | 00200 | 167 | 0.1 5.62 1.81 8378
26+49 4915 0.347 0.523 00045 | 0.0200 | 167 | 0.13 | 6.43 1.54 D232
22+99 8413 0.594 0.829 | 0.0068 | 0.0200 | 167 | 014 | 7.07 2.04 D 434
21+39 4631 0.327 0.731 00034 | 00200 | 167 | 0.15 | 7.69 1.53 0 381 bypass goes to sag
0.000 0.381 0.00 3000
0.000 0.000 0.00 2000
0.000 0.000 0.00 0.0C%
15588 6393 0.452 0.452 0.0174 | 0.0200 | 167 | 0.09 | 472 2.39 D141
16+28 1700 0.120 0.261 00191 | 00200 | 167 | 0.08 3.78 2.10 2053
17484 4151 0.293 0.349 | 0.0141 | 0.0200 | 167 | 0.09 | 4.46 2.06 Do
19+00 3443 0.243 0.343 0.0078 | 00200 | 167 | 0.10 | 4.95 1.66 PREC] bypass goes to sag
0.000 0.114 0.00 0 IBG
0.000 0.000 0.00 2009
0.000 0.000 0.00 T S0
0.000 0.000 0.00 2 200
0.000 0.000 0.00 2 00D
0.000 0.000 0.00 0.008
0.000 0.000 0.00 G.000 +
0.000 0.000 0.00 0.00%
0.000 0.000 0.00 3.000
0.000 0.000 0.00 3000
0.000 0.000 0.00 2000
0.000 0.000 0.00 T &
0.000 0.000 0.00 3.0G0
0.000 0.000 0.00 208C
0.000 0.000 0.00 2 300
0.000 0.000 0.00 3502
0.000 0.000 0.00 G500
0.000 0.000 0.00 2.280
0.000 0.000 0.00 5.00C
0.000 0.000 0.00 5.000
0.000 0.000 0.00 £.000
0.000 0.000 0.00 1.006
0.000 0.000 0.00 0.000
0.000 0.000 0.00 6.00C
0.000 0.000 0.00 $.000

Page 1



SAG INLET DESIGN WORKSHEET

Combination inlet at low point

A\ Q >Q /\ Q2

= oS oo
L, La ,
Q Inlet A Inlet C Qgp
- BP )
X1 Inlet B — T
da ~dp dc
o
g s 3
& i
= o~
c < > 5
[=] = 3 e
- - b=1
© ©
- (= -
@ 2 = S 2
= o p-
5 3 ;
N 2]
Transverse Slope St 0.020 {fui Shoulder Width 500 fft
Allowable Zy 1056 fl Lane Width 1100 |ft
Allowable dg 0.21 ft (da = dc = 0.105 ft allowable)
Time of Concentration Te 50 min
50 yr. rainfall m N/A
coefficients n N/A
Rainfall Intensity Iso.yr 3.42 in/hr (for 5 minute duration)

Distance between last inlet and
{ow point L, 91 00 ft L, 148 00 |ft
Width of catchment area Wy 30.00 |t W, 2400 |ft “— Fae of Turk
Bypass from last inlet Qger? 011 |cfs Qepz’ 038 |cfs
Discharge of catchment area Q 020 |cfs Q, 027 leis .-—-——-........__ &
= 7 | [Langt
Qrom = Qapr + Qy + Qgpz + Qs EEe
B
e
p=————
Q = 011+020+038+0.27 = la . =
Total o See Figure 5-5in
- WSDOT Hydrauligs
= Manual for grate
Combination' or Grate Inlet for sag Py (C/G}—»|  C difensions.
Effective Perimeter of Grate Pa  rank g i Width g kength g
Inlets (reduced by 50% for Pg 387 |it Width 131 Length 125
plugging) Po  rank 0 | width| 0 Length]  ©
=
5Q = Qa+ Qg+ Q¢
2 £Q = CwaPa(0.5d5)" °+ CwoPade' °+ CycPc(0.5ds)'° 112 |cfs Capacity is adequate,
design is complete.
2/3
Q j 8
dg = :
° CouaPa0.3536 + CyygPg + Cuy + CwcPc0.3536 J Check calcutated dy against
allowable dg.

If dg < allowable dg, the design is complete
If dy > allowable dg, additional inlets must be added® and the process repeated.

Notes:
' |If using a combination inlet for the sag, the flank grate inlets are not required except in a depressed area (See Hydautics Manual)
2 Formulas based on weir flow. See Hydraulic Manual 5-5.2
% To add more than one inlet in the sag or flanks just increase the width and length values to the sum of all values
Inlets can be different sizes. See Figure 5-5 in Hydraulics Manual for grate dimensions
4 Qep1 @nd Quyp come from the inlet spreadsheet

XL1024 10005 Inlet Spacing and Sag Analysis xls 2/14/2012



West Bay 12" Pipe Sizing

Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data -

Roughness Coefficient 0.013
Channel Slope 0.01000 fi/ft
Normal Depth 1.00 ft
Diameter 1.00 ft
Discharge 3.56 ft¥s
Results

Discharge 3.56 ft¥s
Normal Depth 1.00 ft
Flow Area 0.79 ft*
Wetted Perimeter 3.14 ft
Hydraulic Radius 0.25 ft
Top Width 0.00 ft
Critical Depth 081 ft
Percent Full 1000 %
Critical Slope 0.01032 ft/ft
Velocity 4.54 ft/s
Velocity Head 0.32 ft
Specific Energy 132 #t
Froude Number 0.00
Maximum Discharge 3.83 ft¥s
Discharge Full 3.56 ftis
Slope Full 0.01000 ft/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 000 %

Bentley Systems, Inc. Haestad Methods SdstitieCElteMaster V8i (SELECTserles 1) [08.11.01.03]
2/15/2012 4:39:47 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



West Bay 12" Pipe Sizing

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00
Infinity
Infinity
1.00
0.81
0.01000
0.01032

%
fti's
ftis

fi/ft
fe/tt

2/15/2012 4:39:47 PM

Bentley Systems, Inc. Haestad Methods SdhstitieCElcteiMaster V8i (SELECTseries 1) [08.11.01.03)

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of 2



Préject Deseription
Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth
Diameter

Discharge

Results

Discharge
Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise

West Bay 6" Ex. Culvert Sizing

0.50
0.50
0.73

0.73
0.50
0.20
1.57
0.13
0.00
0.43
100.0
0.00929
3.7
0.21
0.71
0.00
0.78
0.73
0.01000
SubCritical

0.00
0.00

0.00

0.00
0.00

ft¥/s
ft¥/s

%

2/16/2012 11:27:11 AM

Bentley Systems, Inc. Haestad Methods Sdistitis CERteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



GVF Output Da

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope

West Bay 6" Ex. Culvert Sizing

100.00
Infinity
Infinity
0.50
0.43
0.01000
0.00929

%

2/16/2012 11:27:11 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, inc. Haestad Methods SchwitieCEteMaster V8i (SELECTseries 1) [08.11.01.03]

Page
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Appendix D
Utility Conflict Notes
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