WCE

Whipple Consulting Engineers, Inc.

21 S. Pines Road
Spokane Valley, WA 99206
Ph 509-893-2617 Fax 509-926-0227

MEMORANDUM

' TO: ' City of Spokane

i ' M. Nilsson, J. Taylor and J. Saywers

______ FROM: Todd R. Whipple, P. E.

 DATE:  February 22, 2022 = - .- =
' PROJECT NO: NAME: Westridge PUD, Phase 1 Construction

21-3130 21% Avenue, Grandview to Westwood
Hills, 1% Addition

REGARDING:  Review of the Previously Approved Storm Drainage Report,

Prepared by Mike Yake, PE with Inland Pacific Engineering, Inc.,
dated 9-03-1997 !

This report has been prepared by Todd R. Whipple, PE and reviewed by the WCE Staff under the direction of the
professional engineer whose seal and signature appears hereon:

INTRODUCTION:

The purpose of the drainage review of the previously approved Drainage Report is to compare
results presented in 1997, as prepared under the 1995 Guidelines for Stormwater Management
(GSM) as they relate to the current areawide storm water standards as found in the 2008 Spokane
Regional Stormwater Manual (SRSM).

This submittal will review two elements and recommend changes if required.

1.

Review the Phase 1 requirements which include the construction of 21% Avenue from
Grandview to the westerly boundary of the Westwood Hills 1% Addition. This review
focused on the approved plans that were approved for construction on 5/19/1998 by the
City of Spokane as a part of the final plat of Westridge Addition PUD (Phase 1). A
vicinity map is attached for ease of reference on the next page, see Figure 1.

Review the overall drainage for the area that will drain to the large low area / borrow area
located south of and adjacent to 21%' Avenue. This is to review the issues that were
evaluated at the time of final plat as it related to the overall Approved Westridge PUD
Preliminary Plat. The notable exception to the plans and original assumptions, is that as
proposed in 1998 there was intended to be an overflow to the east through the Westwood
Hills First Addition. The omitted easement in the Westwood Hills plat generally
prohibits the large catchment area from having an emergency overflow route. As this




route is omitted, the large catchment area and resulting 47 Acres of contributing area, will
be evaluated as an evaporation and limited infiltration basin, calculations have been
included for development of the entirety of what was the Westridge PUD, now Known as
the Beard Addition to West Bluff.

Site / Vcni Mapg

<

This review will confirm or modify the storm elements approved in 1997 that are necessary to
control and treat the stormwater runoff from the project site. The results reported will confirm
that there are no negative impacts to the adjacent properties with the construction of the
approved phase 1 development plans.

The project lies within the Spokane County, in the City of Spokane in Section 26, Township 25
N., Range 42 E., W.M. and is comprised of approximately 27 recorded lots and tracts. While
this project lies in soils that are generally defined as Type B with some Type C soils, the SRSM
would allow the evaluation by the V= 1133 A method provided there are less than 12% fines.
However, without the benefit of a geotechnical evaluation the V=1815 method which is
consistent with the bowstring method from the GSM was used.

While the SRSM allows for treatment using the Low Impact Development (LID) method as
outlined in the Washington State Department of Ecology Stormwater Manual for Eastern
Washington (SMMEW), this method for phase one is not being utilized, future phases may
incorporate this type of analysis.

NARRATIVE:

Site Information:
Property address: 21 Avenue between Grandview and the Westwood Hills 1% Addition Plat
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Parcel #’s: Per the Basin Map, See Scout for more information
Lot size: The platted area encompasses approximately 15.9 acres
SW 1/4 of Section 26, T 25 N.,, R 42 E., WM.

Geotechnical Information:

A geotechnical evaluation including infiltration testing and calculations have been requested by
Budinger and should be provided and prepared within weeks following the submittal of this
evaluation. It should be noted that at the time of original design, no geotechnical evaluations
were found, yet indicated on the original Basin maps, and only a listing of soil types from what
was then the USDA, Spokane County Soil Survey (SCS) provided the following:

SOILS DESCRIPTION

Sheet 73 of the Spokane County Soil Survey indicates that the proposed site primarily consists of
Hesseltine soils with some small outcrops of Cheny & Uhlig, and Cocolalla soils. The Hesseltine
(HvC, HsB, Hob) and Cheney & Uhlig (CnB) soils belong to soil group B. The small outcrop of
Cocolalla (Cy) soil belongs to soil group C. The soil survey map can be seen in the appendix.

The presence of Type B soils would indicate that infiltration, even to a limited degree would be
acceptable, the current USDA Soil Survey indicates the following soil types.

Approximately 10% Cocolalla-Hardesty (1021) complex 0 to 3 percent slopes, a Type
B/D soil group; 80% NorthStar-Rock outcrop (3115) complex, 0 to 15 percent slopes, a
Type C soil; and 10% Rock Outcrop-NorthStar (3126) complex 15 to 30 percent slopes, a
Type C soil.

Proposed Pond C is in Soil Type 3126, a Type C soils.Based on recent infiltration testing
provided by Budinger on sites to the north in similar soils, acceptable infiltration rates of 0.3 cfs
for a Type 1 drywell were encountered, so the results of the infiltration testing may modify the
results of this evaluation. Pond B, a temporary pond is in Soil Type 1021, a the type B/D soil,
for the temporary pond an outflow of 0.3 cfs was use, however, additional testing as well will
validate the ability to infiltrate water. Within the evaporation analysis of the entire 47 Acre site,
an infiltration rate of 1.5x10-7 cfs/sf was used for the evaporation pond, which is the same rate
that we use for infiltration into competent basalt rock nearby.

Storage calculations from the original study were for the 100-year event and those were used
here. Additionally, the original study used an older version of Pond Pack, that was used here to
some extent, however, updated bowstring analysis using the rational method for Basin C and,
original Basin B was also used for treatment and total volume based on outflow, a HydroCAD
analysis for the entire basin undeveloped (pre) and develop (post) was also evaluated and is
attached for reference only as we believe that for Phase 1, the 100-year bowstring evaluation is
more conservative. See the Appendix for more information.
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Basin C

Basin C as shown in the Basin map, located at the west end of 21 Avenue and includes Beard
Avenue, Slopes toward Grandview Avenue. As can be seen from Table 1, the 100-year Pond
Pack volume of 5,094 cf from 1998 was conservative because of the way it was run, the SRSM
100-year bowstring maximum storage volume of 5,214 cf while not as conservative is still
contained within the total pond volume proposed of 13,157 c¢f. Pond C was approved to have a
Discharge pipe to the ditch on the northside of Grandview Avenue. We propose to eliminate the
need for the approved offsite discharge once a full-scale drywell test is performed in Pond C
during construction. Thus also eliminating potential impact to downstream properties. See the
Appendix for more information.

Table 1 —Basin C Summary (Original Basin C, pg. 4 Summary Table)

Item No. Description Volume

1998 Required 100-year volume, offsite 5,544 cf (Pond Pack)
Analysis discharge was 0.9 cfs

Basin C

1998 Required Treatment volume, offsite Not Provided

Analysis discharge was 0.9 cfs

Basin C

2022 Required 100-year maximum volume, 5,094 cf (Bowstring)
Analysis offsite discharge eliminated and 0.3 cfs | 13,157 cf Provided/Proposed
Basin C gallery installed

2022 Required Treatment volume, offsite 2,172 cf (Bowstring)
Analysis discharge eliminated and 0.3 cfs gallery | 2,172 cf Provided/Proposed
Basin C installed

Basin B

Basin b Located at the East end of 21* Avenue and includes the bluff to the north, slopes to the
large catchment/barrow area south of 21%' Avenue. As can be seen in Table 2 as well in the
Stormwater Summary Table from the 1998 Storm Report, the previous project did not require
any storage volume for Basin B, the reasoning we believe, is that it ultimately was covered or
would be covered in the storage of the large Catchment/ barrow area known as Pond A, where
the full storm was to be stored.

Regardless, we have evaluated Basin B using the 100-year Bowstring method for stormwater per
the SRSM the runoff from Basin B and the easterly 2/3rds of 21" Avenue would result, for the
100-year storm, a maximum volume of 8,388 cf and a treatment volume of 2,097 c¢f. For this
basin we are proposing a temporary Pond B, that will meet these treatment requirements as noted
within Table 2.
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For Ponds C and B we are proposing to upgrade these two ponds to Bio-Retention ponds, with
underdrains and drywells or rock galleries, the final disposition of the outlet will occur at the
completion of the geotechnical infiltration testing. See the revisions to the plans for updated
pond plans.

Table 2 —Phase 1 - Basin B Summary, 21t Avenue Development and upslope undeveloped
properties only.

Item No. Description Volume

1998 Required 100-year volume, off51te 0,000 cf (Pond Pack)
Analysis discharge was 2.3 cfsipe. 4 Summary Table)

Basin B

1998 Required Treatment volume, offs1te Not Provided
Analysis discharge was 2.3 cfs(pe. 4 5

Basin B
2022 Required 100-year maximum volume, 8,388 cf (Bowstring)
Analysis offsite discharge eliminated and 0.3 cfs | 12,892 cf Provided/Proposed
Basin B gallery installed
2022 Required Treatment volume, offsite 2,097 cf (Bowstring)
Analysis discharge eliminated and 0.3 cfs gallery | 2,097 cf Provided/Proposed
Basin B installed

OVERALL DEVELOPED PROPERTY — Basins A and B

In the original Drainage Report from 1998, the Author included an analysis for the proposed
entirety of the Westridge PUD site being developed, this sized the pond in the large catchment/
borrow area as well as an overflow through Westwood Hills. As the Westwood plats did not
include the overflow depicted on the Approved Plans, an analysis to evaluate as an evaporation
scenario for these two basins was performed. The area is approximately 47 acres, this analysis
used HydroCAD while the original analysis, used, Pond Pack, circa 1998. The results are
included in Table 3 and the Appendix.

Basin A+B in this Analysis for the big pond is a 47-acre area that includes Basin A and B, this is
the same for the 1998 Drainage Report with a slight adjustment in area. The results are as
follows.
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Table 3 —Buildout Preliminary Basin A+B Summary

Item No. Description Volume
1998 Required 100-year volume, Total Basin | 100 Year Runoff
Analysis size 37.61 +10.36 =47.97 Ac (Pond Basin A =97,146 cf
Basin A+B | Pack) Basin B = 12,348 cf

Total = 109,494 cf/ 2.52 ac/ft
1998 Storage Volume Provided (est) Evaporation Pond Storage
Analysis Volume Provided = 616,884 cf
Basin A+B /14.16 ac/ft
2022 Required 100-year volume, 47 acres Runoff Volume = 143,704 cf/
Analysis (HydroCAD) 3.299 ac/ft
Basin A+B
2022 Storage Volume Provided Bottom Area = 187,308 sf
Analysis Storage = 559,386 cf/
Basin A+B 13.76 ac/ft

As shown within Table 3 the runoff volume of the 2022 analysis is larger than the 1998 analysis ,
and the estimated storage volume of the large catchment/barrow area is smaller in the 2022
analysis , than in the 1998 analysis. However, within both analysis years, the large catchment
area is sufficient to store the runoff of both basins A & B.

Soil infiltration Comparison (SRSM Evaporation Worksheets attached)

Overall Basin Evaporation Results with and without any infiltration show that the proposed large
catchment/ barrow (Pond A) area is adequate whether there is infiltration or not. The large pond
without infiltration is empty or should be expected to have no standing water between August
and September, prior to the beginning of the wet season. Should some infiltration occur, the dry
period in the pond would extend to include the month of July.

Critical Areas:

Based on the Critical Area Maps provided by the City of Spokane GIS as well as a review of ,
DNR Streams mapping website, US Fish and Wildlife, National wetlands mapper and other
maps as available, there does not appear to be any critical areas on site. At this time, no
inventoried wetlands or federal flood zones are present within the project site.
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CONCLUSION:

As required for the construction of 21%* Avenue between Grandview Road and the Westwood
Hills subdivision, the previously approved storm drainage report prepared in 1998 by Inland
Pacific Engineering and stamped by Mike Yake, PE appears to meet the current standards of the
Spokane Regional Stormwater Manual. To be conservative, a couple of changes are being
proposed, they are shown on the Amended Construction plans and described as follows:

1. A geotechnical evaluation along with infiltration test at Pond C and the large Pond A
evaporation impoundment is to be conducted, as no geotechnical evaluation or testing
was found in the original application file.

2. All storm calculations were based on the 100-year storm whether the calculations were
via bowstring or the CN method using HydroCAD.

3. Pond C is proposed to be modified by increasing the pond bottom area from 1,988 sfto
2,172 sf, an increase of 184 sf, also the pond depth will be increased to 1.0 feet, Per LID
Standards, and at this time some infiltration is assumed to occur. While the overflow pipe
will be maintained as an emergency overflow route, it is not anticipated that it will be the
primary source of out flow, as a drywell is anticipated to be installed.

4. Basin B, 21 Avenue development, we are recommending that a temporary pond be
constructed at the pipe outfall, within the large catchment/ Pond A. This temporary pond
B, will be removed at the time of further design and construction of the remainder of the
plat, or it will remain in place as a filtration basin so that clean up and maintenance in the
future may be made easier. This temporary Pond A is proposed to be 2,097 sf and again
have a depth of 1.0 feet with a berm at 1.5 feet above pond bottom.

Based on this review of the previously approved storm drainage report, we believe that the final
construction of 21% Avenue as noted will adequately collect, treat and discharge stormwater
runoff generated by the site during the 100-year storm event. Also, the storm drainage facilities
will contain and discharge the 100-year storm under non frozen conditions. Therefore, this
project will have no adverse impact to adjacent and/or downstream properties.
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APPENDIX

. Basin Maps

Basin Calculation Worksheet
Pond Volume Work Sheet
SRSM Bowstrings

a. 25 year

b. 50 year

c. 100 year

. Evaporation Calculations

a. Without Infiltration
b. With Infiltration

. HydroCAD Calculations
. Supplemental Information

a. Previously approved plans w/ markup
b. Previously approved Drainage Report

. NRCS Soil Report (pending Budinger Report)
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Whipple Consulting Engineers

Basin Calculation Worksheet Imp 0.9 Intensities from SRSM eqn. 5-13, per Table 5-7, Assumes Tc = 5 min
Per 0.15 I(2yr)= 1.418 inches I1(10 yr)= 2.619 inches NOTE:
WCE No. 21-3130 I1(25yr) = 3.319 inches 1(50 yr)= 3.843 inches
2/16/2022 Lennar - 21st Avenue I(100 yr) = 4.381 inches
TRW
SPOKANE COUNTY - SRSM - GRASSED PERCOLATION METHOD 1815 A Q=CIA (cfs)
Sidewalk Building | Buildings to
Basin Total Access/Parking (NPGIS) Sidewalk | Dvwy [to Drywell Pond Total Total Weighted PGIS POND Pond | 2yr | 10yr | 25yr | 50 yr | 100 yr
— sf /Street (sf) sf sf SF sf Impervious Pervious b sf Area (sf) | Vol (cf)
Post Onsite Flow_ I
POST A (SITE)
LESS BASIN C 2,047,320 253,280 79,150 0| 79,200 0 168,750 580,380.00] 1,466,940.00 0.36 501,230.00 41,769.17|20,884.580 24.17| 44.64| 56.56| 65.50{ 74.66
POST C - POND
C 200,850 37,440 10,400 0 4,928 0 9,750 62,518.00 138,332.00 0.38 52,118.00f 4,343.17| 2,171.58 2.51 4.63 5.87] 6.79 7.75
POST B - TEMP
POND B 457,165 36,000 10,000 0 4,576 0 9.750 60,326.00 396,839.00 0.25 50,326.00f 4,193.83| 2,096.92§ 3.71 6.84] 8.67| 10.04| 11.45
Total 658,015 73,440 20,400 0 9,504 0 19,500 102,444.00 555,571.00 0.27 102,444.00( 8,537.00| 4,268.50§ 5.71] 10.55| 13.37| 15.49| 17.65
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OVERALL VOND A - W(p

Notes: User to fill in the sh

aded areas

Spokane County Water Budget Calculation Sheet

Project: Lennar - 21st - Grandview to Westwood and Overall Beard

IN FILTRATION

2021-3130 WCE Evaporation Working Spreadsheet wo Infiltration.xls

Curve Numbers (CN)

100 - YEAR STORM CALCULATION FOR PRE-EVENT

Job No. 2021-3130 and 3109 AMC I AMC Il Winter
Basin: Pond Sizing /| Adequacy Calculations Apr - Oct Nov, Mar Dec - Feb 100 YEAR RAINFALL 2.80
Date: 31-Jan-22 PERVIOUS S 1.76
Reviewer: TRW Pre-Developed Conditions 70.0 91.0 95.0 PERVIOUS | 0.35
PERVIOUS Q (IN) 1.42
Basin Data Post-Developed Conditions
Total Basin Area (acres) = 47.00 acres Pervious Area 85.0 95.0 95.0 100 YEAR RAINFALL 2.80
Developed Conditions: Impervious Area 98.0 98.0 98.0 IMPERVIOUS S 0.20
Pervious Area (acres) = 33.43 acres IMPERVIOUS | 0.04
Impervious Area (acres) = 13.57 acres IMPERVOUS Q (IN) 2.57
Precipitation
Adjustment Factor = 17 /16.18 = 1.051
Adjusted Pre-Developed Conditions Post-Developed, Pervious Area Post-Developed, Impervious Area Post-Developed, SUMMARY/|
Precipitation Precipitation Runoff Runoff Runoff Runoff Runoff Runoff MONTHLY TOTAL  [MONTHLY TOTAL
Month (inches) (inches) CN S (inches) (cubic ft.) CN S (inches) (cubic ft.) CN S (inches) (cubic ft.) RUNOFF [(cubic ft.) |INCREASE (cubic ft.)
Jan. 2.05 2.15 95.0 0.53 1.63 277,965 95.0 0.53 1.63 197,729 98.0 0.20 1.93 94,860] 292,589 14,624
Feb. 1.57 1.65 95.0 0.53 115 196,425 95.0 0.53 1:15 139,726 98.0 0.20 1.43 70,280] 210,005 13,581
Mar. 1.38 1.45 91.0 0.99 0.70 119,306 95.0 0.53 0.97 117,239 98.0 0.20 1.23 60,592| 177,832 58,526
Apr. 1.11 117 70.0 4.29 0.02 3,546 85.0 1.76 0.26 31,127 98.0 0.20 0.95 46,899 78,026 74,479
May 1.37 1.44 70.0 4.29 0.07 11,878 85.0 1.76 0.41 50,227 98.0 0.20 1.22 60,084] 110,310 98,432
June 1.27 1.33 70.0 4.29 0.05 8,154 85.0 1.76 0.35 42,550 98.0 0.20 1.12 55,001 97,551 89,397
July 0.50 0.53 70.0 4.29 0.00 0 85.0 1.76 0.02 1,861 98.0 0.20 0.34 16,783 18,644 18,644
Aug. 0.60 0.63 70.0 4.29 0.00 0 85.0 1.76 0.04 4,573 98.0 0.20 0.44 21,561 26,135 26,135
Sept. 0.80 0.84 70.0 4.29 0.00 0 85.0 1.76 0.11 12,806 98.0 0.20 0.64 31,365 44171 44,171
Oct. 1.22 1.28 70.0 4.29 0.04 6,530 85.0 1.76 0.32 38,860 98.0 0.20 1.07 52,465 91,325 84,795
Nov. 2.02 212 91.0 0.99 1.27 216,806 95.0 0.53 1.60 194,067 98.0 0.20 1.90 93,321| 287,388 70,582
Dec. 2,22 2.33 95.0 0.53 1.80 307,236 95.0 0.53 1.80 218,551 98.0 0.20 210 103,590 322,141 14,905
6.73
Annual Total = 16.11 16.93 1,147,847 c.f. 1,049,317 c.f. 706,800 1,756,117 608,270
Increase in Runoff Volumel/year = [(Post Impervious) + (Post Pervious)] - PreDeveloped
Increase in Runoff Volumelyear = 608,270 cubic ft. Mean Annual Increase in Runoff Volume
CN = Curve Number Q = Runoff (in)
S = 1000/CN-10 P = Rainfall (in)
1=025 5 = Potential Maximum Retention after Runoff
Q = ((P-)*2)/((P-1)+S) | = Initial Abstraction
Mo
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Project: Lennar - 21st - Grandview to Westwood and Overall Beard

2021-3130 WCE Evaporation Working Spreadsheet wo Infiltration.xls

Design Infiltration Rate (Evap. Pond) =

0.00E+00 cfs/sf of Pond Bottom

Job No. 2021-3130 and 3109 Available Bottom Area (Evap. Pond) 187,308 sq. ft.
Basin: Pond Sizing / Adequacy Calculations Outlet Weir Elevation (Evap. Pond) = L ez )
Date: 31-Jan-22 Design Infiltration Rate (Infil. Pond)= 0.00E+00 cfs/sf of Pond Bottom
Reviewer: TRW Available Bottom Area (Infil. Pond) = 187,308 sq. ft. | | R
Surf. Area = 187957.7 s.f. @ 3" depth | 0.25 Pond Volume 46989.4 CF @ 3" depth
Surf. Area = 188608.6 s.f. @ 6" depth | 0.5 Pond Volume | 94304.3 CF @ 6" depth
(Surf. Area = 189913.7 s.f. @ 1" depth 1 Pond Volume | 189913.7 CF @ 1' depth
‘Surf. Area = 192537.5 s.f. @ 2' depth | 2 Pond Volume 385075.0 CF @ 2' depth
Surf. Area = 195179.2 s.f. @ 3' depth 3 Pond Volume 585537.7 CF @ 3' depth
MONTH INITIAL STORM TOTAL ALLOWABLE RUNOFF END OF POND POND POND INITIAL PAN ADJ EVAP FINAL FINAL
EVENT RUNOFF RUNOFF TO POND MONTH BOTTOM VOLUME SURFACE POND EVAP EVAP VOLUME POND POND
(CF) (CF) OFFSITE VOLUME RUNOFF INFILT. BEFORE ELEVATION SURFACE (IN) (IN) (CF) VOLUME ELEVATION
(CF) (CF) VOLUME VOLUME EVAP BEFORE AREA (CF)
(INFIL FACTOR) (CF) (CF) (CF) EVAP
INITIAL ELEV | 2236 .
PRE EVENT | Novemberstorm = 287,387.66 216,806.05 70,581.62
DECEMBER | 0.20 322,140.79 307,236.14 14,904.65 85.486.26 0.00 85,486.26 12236.4 188,348.14 0.51 0.37 5,763 79,722.81 2236.4
JANUARY | 0.40 292,589.27 277,964.82 14,624.45 94,347.26 0.00 94,347.26 12236.5 188,608.62 0.61 0.44 6,903 87,444.18 2236.4
FEBRUARY | 0.60 210,005.41 196,424.67 13,580.74 101,024.92 0.00 101,024.92 | 2236.5 188,608.62 1.11 0.80 12,561 88,463.58 2236.4
MARCH 0.80 177,831.89 119,306.30 58,525.58 146,989.17 0.00 146,989.17 | 2236.7 189,130.13 2.28 1.64 25,873 121,116.17 2236.6
APRIL 1.00 78,025.73 3,546.44 74,479.29 195,595.46 0.00 195,595.46 2237 189,913.75 4.45 3.20 50,707 144,888.49 2236.7
MAY 1.00 110,310.32 11,878.36 98,431.96 243,320.45 0.00 243,320.45 | 2237.2 190,437.05 6.69 4.82 76,441 166,879.01 2236.8
JUNE 1.00 97,551.24 8,154.44 89,396.79 256,275.81 0.00 256,275.81 | 2237.3 190,698.98 8.14 5.86 93,137 163,138.42 2236.8
JULY 1.00 18,644.36 0.00 18,644.36 181,782.78 0.00 181,782.78 | 2236.9 189,652.36 10.70 7.70 121,757 60,025.96 2236.3
AUGUST 1.00 26,134.53 0.00 26,134.53 86,160.49 0.00 86,160.49 2236.4 188,348.14 9.42 6.78 106,454 0.00 2236
SEPTEMBER 1.00 44,170.91 0.00 44.170.91 44,170.91 0.00 44,170.91 2236.2 187,827.71 5.90 4.25 66,491 0.00 2236
OCTOBER 1.00 91,324.90 6,529.95 84,794.95 84,794.95 0.00 84,794.95 | 2236.4 188,348.14 2.58 1.86 29,156 55,638.66 2236.2
NOVEMBER | 0.60 287,387.66 216,806.05 70,581.62 126,220.28 0.00 126,220.28 | 2236.6 188,869.29 0.92 0.66 10,426 115,794.69 2236.6
DECEMBER | 0.20 322,140.79 307,236.14 14,904.65 130,699.34 0.00 130,699.34 | 2236.6 188,869.29 0.51 0.37 5,779 124,919.94 2236.6
JANUARY 0.40 292,589.27 277,964.82 14,624.45 139,544.39 0.00 139,544.39 | 2236.7 189,130.13 0.61 0.44 6,922 132,622.22 2236.7
FEBRUARY | 0.60 210,005.41 196,424.67 13,580.74 146,202.96 0.00 146,202.96 | 2236.7 189,130.13 1.1 0.80 12,596 133,606.89 2236.7
MARCH 0.80 177,831.89 119,306.30 58,525.58 192,132.48 0.00 192,132.48 | 2237 189,913.75 2.28 1.64 25,980 166,152.28 2236.8
APRIL 1.00 78,025.73 3,546.44 74,479.29 240,631.57 0.00 240,631.57 2237.2 190,437.05 4.45 3.20 50,847 189,784.88 2236.9
MAY 1.00 110,310.32 11,878.36 98,431.96 288,216.83 0.00 288,216.83 | 2237.5 191,223.37 6.69 4.82 76,757 211,459.77 22371
JUNE 1.00 97,551.24 8,154.44 89,396.79 300,856.57 0.00 300,856.57 | 122375 191,223.37 8.14 5.86 93,393 207,463.07 2237
JULY 1.00 18,644.36 0.00 18,644.36 226,107.43 0.00 226,107.43 | 22371 190,175.31 10.70 7.70 122,093 104,014.88 2236.5
AUGUST | 1.00 26,134.53 0.00 26,134.53 130,149.41 0.00 130,149.41 2236.6 188,869.29 9.42 6.78 106,749 23,400.49 2236.1
SEPTEMBER | 1.00 44,170.91 0.00 44,170.91 67,571.40 0.00 67,571.40 2236.3 188,087.83 5.90 4.25 66,583 988.30 2236
OCTOBER | 1.00 91,324.90 6,529.95 84,794.95 85,783.26 0.00 85,783.26 | 2236.4 188,348.14 2.58 1.86 29,156 56,626.96 2236.3
NOVEMBER 0.60 287,387.66 216.806.05 70,581.62 127,208.58 0.00 127,208.58 2236.6 188,869.29 0.92 0.66 10,426 116,782.99 2236.6
TOTALS | November storm | 3,512,234.00 2,295,694.36 | 1,216,539.64 | 3,721,272.93 0.00 | 3,721,272.93 4,543,067.88 106.62 76.77 1,212,952.24 2,550,934.67
Note: Assumes and infiltration rate shown in cfs/sf of pond battom area for 24 hrs after the event for 3 events per month. This is not a 24/7/365 calculation Annual Evaporation Volume (cflyr): 606,476.12
Note: Assumes a November 100 year storm event prior to beginning Yearly Rainfall Events - Assumes that the pond is empty prior to the initial 100 year storm event

RUNOFF = RAINFALL X AREA X FACTORS
POND VOLUME = RUNOFF - ALLOWABLE DISCHARGE
POND ELEVATIONS = POND VOLUME - EVAPORATION - INFILTRATION

Prepared by Todd Whipple 1/31/2022
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Project: Project: Lennar - 21st - Grandview to Westwood and Overall Beard
Job No. Job No. 2021-3130 and 3109
Basin: Basin: Pond Sizing / Adequacy Calculations
Date: Date: 31-Jan-22
Reviewer: Reviewer: TRW
MONTH INITIAL STORM OUTFLOW
EVENT FROM
(CF) INFIL. POND
(CF/MONTH)
(INFIL. FACTOR)

JANUARY 0.40 0
FEBUARY 0.60 0
MARCH 0.80 0
APRIL 1.00 0
MAY 1.00 0
JUNE 1.00 0
JULY 1.00 0
AUGUST | 1.00 0
SEPTEMBER 1.00 0
OCTOBER 1.00 0
NOVEMBER 0.60 0
DECEMBER 0.20 0
TOTAL 0

Volume infiltrated per year =

MNote:

Mean Annual Maximum Infiltration

2021-3130 WCE Evaporation Waorking Spreadsheet wo Infiltration.xls

Assumes a November 100 year storm event prior to beginning Yearly Rainfall Events - Assumes that the pond is empty prior to the initial 100 year storm event

Prepared by Todd Whipple 1/31/2022
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2021-3130 WCE Evaporation Working Spreadsheet w Infiltration.xls

oVERAUL.  FIND A - Y 1ici . TRATION!

Notes: User to fill in the shaded areas
Spokane County Water Budget Calculation Sheet

Project: Lennar - 21st - Grandview to Westwood and Overall Beard Curve Numbers (CN) 100 - YEAR STORM CALCULATION FOR PRE-EVENT
Job No. 2021-3130 and 3109 w/ Pond Bottom Infiltration AMC Il AMC Il Winter
Basin: Pond Sizing /| Adequacy Calculations Apr - Oct Nov, Mar Dec - Feb 100 YEAR RAINFALL 2.80
Date: 31-Jan-22 PERVIOUS S 1.76
Reviewer: TRW Pre-Developed Conditions 70.0 91.0 95.0 PERVIOUS | 0.35
PERVIOUS Q (IN) 1.42
Basin Data Post-Developed Conditions
Total Basin Area (acres) = 47.00 acres Pervious Area 85.0 95.0 95.0 100 YEAR RAINFALL 2.80
Developed Conditions: Impervious Area 98.0 98.0 98.0 IMPERVIOUS S 0.20
Pervious Area (acres) = 33.43 acres IMPERVIOUS | 0.04
Impervious Area (acres) = 13.67 acres |IMPERVOUS Q (IN) 2.57
Precipitation
Adjustment Factor = 17 /16.18 1.051
Adjusted Pre-Developed Conditions Post-Developed, Pervious Area Post-Developed, Impervious Area Post-Developed, SUMMARY|
Precipitation Precipitation Runoff Runoff Runoff Runoff Runoff Runoff MONTHLY TOTAL  |MONTHLY TOTAL
Month (inches) (inches) CN S (inches) (cubic ft.) CN S (inches) (cubic ft.) CN S (inches) (cubic ft.) RUNOFF |(cubic ft.) |INCREASE (cubic ft.)
Jan. 2.05 2.15 95.0 0.53 1.63 277,965 95.0 0.53 1.63 197,729 98.0 0.20 1.93 94,860 292,589 14,624
Feb. 1.57 1.65 95.0 0.53 1.16 196,425 95.0 0.53 145 139,726 98.0 0.20 1.43 70,2801 210,005 13,581
Mar. 1.38 1.45 91.0 0.99 0.70 119,306 95.0 0.53 0.97 117,239 98.0 0.20 1.23 60,592| 177,832 58,526
Apr. 1.11 1.17 70.0 4.29 0.02 3,546 85.0 1.76 0.26 31,127 98.0 0.20 0.95 46,899 78,026 74,479
May 1.37 1.44 70.0 4.29 0.07 11,878 85.0 1.76 0.41 50,227 98.0 0.20 1.22 60,084] 110,310 98,432
June 1.27 1.33 70.0 4.29 0.05 8,154 85.0 1.76 0.35 42,550 98.0 0.20 1.12 55,001 97,551 89,397
July 0.50 0.53 70.0 4.29 0.00 0 85.0 1.76 0.02 1,861 98.0 0.20 0.34 16,783 18,644 18.644
Aug. 0.60 0.63 70.0 4.29 0.00 0 85.0 1.76 0.04 4,573 98.0 0.20 0.44 21,561 26,135 26,135
Sept. 0.80 0.84 70.0 4.29 0.00 0 85.0 1.76 0.11 12,806 98.0 0.20 0.64 31,365 44,171 44171
Oct. 1.22 1.28 70.0 4.29 0.04 6,530 85.0 1.76 0.32 38,860 98.0 0.20 1.07 52,465 91,325 84,795
Nov. 2.02 2.12 91.0 0.99 12T 216,806 95.0 0.53 1.60 194,067 98.0 0.20 1.90 93,321| 287,388 70,582
Dec. 222 2.33 95.0 0.53 1.80 307,236 95.0 0.53 1.80 218,551 98.0 0.20 2.10 103,590| 322,141 14,905
6.73
Annual Total = 16.11 16.93 1,147,847 c.f. 1,049,317 c.f. 706,800 1,756,117 608,270
Increase in Runoff Volumelyear = [(Post Impervious) + (Post Pervious)] - PreDeveloped
Increase in Runoff Volumelyear = 608,270 cubic ft. Mean Annual Increase in Runoff Volume
CN = Curve Number Q = Runoff (in)
S = 1000/CN-10 P = Rainfall (in)
1=0.28 S = Potential Maximum Retention after Runoff

Q = ((P-1)2)/((P-1)+S)

| = Initial Abstraction

Prepared by Todd Whipple 1/31/2022
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Project: Lennar - 21st - Grandview to Westwood and Overall Beard
Job No. 2021-3130 and 3109 w/ Pond Bottom Infiltration
Basin: Pond Sizing / Adequacy Calculations
Date: 31-Jan-22
Reviewer: TRW

2021-3130 WCE Evaporation Working Spreadsheet w Infiltration.xls

Design Infiltration Rate (Evap. Pond) =
Available Bottom Area (Evap. Pond) =

1.70E-07 cfs/sf of Pond Bottom
187,308 sq. ft.

Outlet Weir Elevation_{Evap. Pond) = = 3.20 ft

Design Infiltration Rate (Infil. Pond) =

Available Bottom Area (Infil. Pond) =

1.70E-07 cfs/sf of Pond Bottom
187,308 sq. ft.

 Surf. Area = 187957.7 s.f. @ 3" depth _ 0.25 Pond Volume 46989.4 CF @ 3 depth
‘Surf. Area = 188608.6 s.f. @ 6" depth | 0.5 Pond Volume 94304.3 CF @ 6" depth
'Surf. Area = 189913.7 s.f. @ 1' depth | 1 Pond Volume 189913.7 CF @ 1' depth
Surf, Area = 1925375 s.f. @2 depth 2 Pond Volume 385075.0 CF @ 2' depth
Surf. Area = 195179.2 s.f. @ 3' depth 3 Pond Volume 585537.7 CF @ 3' depth
MONTH INITIAL STORM TOTAL ALLOWABLE RUNOFF END OF POND POND POND INITIAL PAN ADJ EVAP FINAL FINAL
EVENT RUNOFF RUNOFF TO POND MONTH BOTTOM VOLUME SURFACE POND EVAP EVAP VOLUME POND POND
(CF) (CF) OFFSITE VOLUME RUNOFF INFILT. BEFORE ELEVATION SURFACE (IN) (IN) (CF) VOLUME ELEVATION
(CF) (CF) VOLUME VOLUME EVAP BEFORE AREA (CF)
(INFIL FACTOR) (CF) (CF) (CF) EVAP
INITIAL ELEV | 2236 b |
PRE EVENT | Novemberstorm  287,387.66 216,806.05 70,581.62
 DECEMBER | 0.20 322,140.79 307,236.14 14,904.65 85,486.26 1.064.97 84,421.29 | 2236.4 188,348.14 0.51 | 0.37 5,763 78,657.84 2236.4
JANUARY 0.40 292,589.27 277,964.82 14,624.45 93,282.29 0.00 93,282.29 | 2236.4 188,348.14 0.61 | 0.44 6,894 86,388.74 22364
FEBRUARY 0.60 210,005.41 196,424.67 13,580.74 99,969.48 13,537.23 96,432.25 | 2236.5 188,608.62 | 1.11 | 0.80 12,561 83,870.91 2236.4
MARCH 0.80 . 177,831.89 | 119,306.30 58,525.58 142,396.50 12,779.67 129,616.82 | 2236.6 | 188,869.29 2.28 | 1.64 25,837 103,779.50 2236.5
APRIL | 1.00 . 78,02573 3,546.44 74,479.29 178,258.80 33,014.16 145,244.64 2236.7 . 189,130.13 4.45 | 3.20 50,498 94,746.89 2236.5
MAY | 1.00 . 110,310.32 11,878.36 98,431.96 193,178.85 33,014.16 160,164.69 2236.8 189,391.16 6.69 | 4.82 76,022 84,143.08 2236.4
JUNE | 1.00 | 9755124 | 8.154.44 89,396.79 173,539.87 33,014.16 140,525.72 | 2236.7 189,130.13 8.14 | 5.86 92,371 48,154.56 2236.2
JULY | 1.00 . 18,644.36 0.00 18,644.36 66,798.92 8,253.54 58,545.38 | 2236.3 188,087.83 10.70 | 7.70 120,752 0.00 2236
AUGUST 1.00 | 26,13453 0.00 26,134.53 26,134.53 8,253.54 17,880.99 | 2236 187,308.00 9.42 | 6.78 105,866 0.00 2236
SEPTEMBER | 1.00 . 4417091 0.00 44,170.91 44 170.91 8,253.54 36,917.37 | 122361 187,567.76 5.90 | 4.25 66,399 0.00 2236
OCTOBER 1.00 . 91,32490 6,529.95 84,794.95 84,794.95 33,014.16 51,780.79 | 2236.2 187,827.71 2.58 | 1.86 29,076 22,705.06 2236.1
NOVEMBER | 0.60 287,387.66 216,806.05 70,581.62 93,286.68 19,808.50 73,478.18 | 2236.3 188,087.83 0.92 | 0.66 10,382 63,095.74 2236.3
DECEMBER 0.20 322,140.79 307,236.14 14,904.65 78,000.38 1,064.97 76,935.41 | 2236.4 188,348.14 0.51 | 0.37 5,763 71,171.96 2236.3
JANUARY 0.40 292,589.27 277,964.82 14,624.45 85,796.41 0.00 85,796.41 | 12236.4 188,348.14 0.61 | 0.44 6,894 78,902.86 2236.4
FEBRUARY 0.60 210,005.41 196,424.67 13,580.74 92,483.60 3,637.23 88,946.37 | 2236.4 188,348.14 1314 | 0.80 12,544 76,402.38 2236.4
MARCH 0.80 . 177,831.89 119,306.30 58,525.58 134,927.97 12,779.67 122,148.29 | 2236.6 188.869.29 2.28 1.64 25,837 96,310.97 2236.5
APRIL | 1.00 . 78,02573 | 3,546.44 74,479.29 170,790.27 33,014.16 137,776.11 | 2236.7 189,130.13 4.45 3.20 50,498 87,278.36 2236.4
MAY | 1.00 . 110,310.32 11,878.36 98,431.96 185,710.32 33,014.16 152,696.16 | 2236.8 189,391.16 6.69 | 4.82 76,022 76,674.55 2236.4
JUNE | 1.00 97,551.24 8,154.44 89,396.79 166,071.34 33,014.16 133,057.18 2236.7 189,130.13 8.14 | 5.86 92,371 40,686.03 2236.2
JULY | 1.00 18.644.36 0.00 18,644.36 59,330.38 8,253.54 51,076.84 | 2236.2 187,827.71 10.70 | 7.70 120,585 0.00 2236
AUGUST 1.00 . 2613453 0.00 26,134.53 26,134.53 8,253.54 17,880.99 2236 187,308.00 9.42 | 6.78 105,866 0.00 2236
SEPTEMBER 1.00 | 4417091 | 0.00 44,170.91 44,170.91 8,253.54 3591737 | 2236.1 187,567.76 5.90 | 4.25 66,399 0.00 2236
OCTOBER 1.00 | 9132490 | 6,529.95 84,794.95 84,794.95 33,014.16 51,780.79 12236.2 187,827.71 2.58 | 1.86 29,076 22,705.06 2236.1
NOVEMBER 0.60 287,387.66 216,806.05 70,581.62 93,286.68 19,808.50 73,478.18 2236.3 188,087.83 0.92 0.66 10,382 63,095.74 2236.3
TOTALS November storm = 3,512,234.00 2,295,694.36 1,216,539.64 = 2,502,795.77 388,015.26 | 2,114,780.52 4,520,888.89 106.62 | 76.77 1,204,660.05 1,278,770.25
Note: Assumes and infiltration rate shown in cfs/sf of pond bottom area for 24 hrs after the event for 3 events per month. This is not a 24/7/365 calculation Annual Evaporation Volume (cffyr): 602,330.02
Note: Assumes a November 100 year storm event prior to beginning Yearly Rainfall Events - Assumes that the pond is empty prior to the initial 100 year storm event

RUNOFF = RAINFALL X AREA X FACTORS
POND VOLUME = RUNOFF - ALLOWABLE DISCHARGE
POND ELEVATIONS = POND VOLUME - EVAPORATION - INFILTRATION

Prepared by Todd Whipple 1/31/2022
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Project: Project: Lennar - 21st - Grandview to Westwood and Overall Beard
Job No. Job No. 2021-3130 and 3109 w/ Pond Bottom Infiltration
Basin: Basin: Pond Sizing / Adequacy Calculations
Date: Date: 31-Jan-22
Reviewer: Reviewer: TRW
MONTH INITIAL STORM OUTFLOW
EVENT FROM
(CF) INFIL. POND
(CF/IMONTH)
(INFIL. FACTOR)

JANUARY 0.40 7,483
FEBUARY 0.60 11,225
MARCH 0.80 14,966
APRIL 1.00 18,708
MAY 1.00 18,708
JUNE 1.00 18,708
JULY 1.00 18,708
AUGUST 1.00 18,708
SEPTEMBER 1.00 18,708
OCTOBER _ 1.00 18,708
NOVEMBER 0.60 11,225
DECEMBER 0.20 3,742
TOTAL 179597

Volume infiltrated per year =

Note:

179,597 cubic ft. Mean Annual Maximum Infiltration

2021-3130 WCE Evaporation Working Spreadsheet w Infiltration.xls

Assumes a November 100 year storm event prior to beginning Yeary Rainfall Events - Assumes that the pond is empty prior to the initial 100 year storm event

Prepared by Todd Whipple 1/31/2022
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Phase 1 Pre-Developed Phase 1 Pgst B Phage 1 Post A

(Pre A and B)

Central Pond

Reach A Routing Diagram for 21-3130 Westrdige 21st Avenue - Phase 1 Storm Updatp
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21-3130 Westrdige 21st Avenue - Phase 1 Storm Update
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 25year  Typell 24-hr Default 24.00 1 200 2
2 50year  Typell 24-hr Default 24.00 1 220 2
3 100year Type ll 24-hr Default 2400 1 240 2



21-3130 Westrdige 21st Avenue - Phase 1 Storm Update
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
17.490 70 1/2 acre lots, 25% imp, HSG B (28)
29.510 85 1/8 acre lots, 65% imp, HSG B (39)
47.000 65 Woods/grass comb., Fair, HSG B (1S)
94.000 72 TOTAL AREA



21-3130 Westrdige 21st Avenue - Phase 1 Storm Update
Prepared by {enter your company name here} Printed 2/16/2022
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill

Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 38 0.00 0.00 1,5600.0 0.0300 0.010 0.0 18.0 0.0



21-3130 Westrdige 21st Avenue - Phase 1 Storm Updalype I/l 24-hr 25 year Rainfall=2.00"

Prepared by {enter your company name here} Printed 2/16/2022
HydroCAD® 10.10-6a s/n 10129 © 2020 HydroCAD Software Solutions LLC Page 5

Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Phase 1 Pre-Developed Runoff Area=47.000 ac 0.00% Impervious Runoff Depth>0.14"
Flow Length=1,300" Tc=468.7 min CN=65 Runoff=0.52 cfs 0.529 af

Subcatchment2S: Phase 1 PostB Runoff Area=17.490 ac  25.00% Impervious Runoff Depth>0.24"
Flow Length=613" Tc=457.6 min CN=70 Runoff=0.37 cfs 0.351 af

Subcatchment3S: Phase 1 Post A Runoff Area=29.510 ac  65.00% Impervious Runoff Depth=0.80"
Flow Length=2,200" Slope=0.0300 "/ Tc=79.2 min CN=85 Runoff=9.75 cfs 1.955 af

Pond 4P: Central Pond Peak Elev=2,236.52' Storage=2.306 af Inflow=9.76 cfs 2.306 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 94.000 ac Runoff Volume = 2.835 af Average Runoff Depth = 0.36"
74.94% Pervious =70.446 ac  25.06% Impervious = 23.554 ac
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Summary for Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)

Runoff = 0.52 cfs @ 20.30 hrs, Volume= 0.529 af, Depth> 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 year Rainfall=2.00"

Area (ac) CN Description
47.000 65 Woods/grass comb., Fair, HSG B

47.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=0.04"
9.3 400 0.0207 0.72 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

3.2 600 0.0050 3.10 310.17 Channel Flow, Bottom of Pond Area
Area= 100.0 sf Perim= 120.0' r=0.83'
n= 0.030 Earth, grassed & winding

468.7 1,300 Total

Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)

Hydrograph
0.55]
05 Type Il 24-hr
< 25 year Rainfall=2.00"
o <> Runoff Area=47.000 ac
oL %Runoff Volume=0.529 af
£ @, Runoff Depth>0.14"
§ 0.25- Flow Length=1,300'
0.2 7 Tc=468.7 min
0.15] CN=65
0.05-

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S: Phase 1 Post B

Runoff = 0.37cfs @ 19.30 hrs, Volume= 0.351 af, Depth> 0.24"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 year Rainfall=2.00"

Area (ac) CN Description
17.490 70 1/2 acre lots, 25% imp, HSG B

13.118 75.00% Pervious Area
4.372 25.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=0.04"

1.0 138 0.0207 2.32 Shallow Concentrated Flow, Shallow Concentrated Flow

Unpaved Kv= 16.1 fps

0.4 175 0.0200 7.36 22.80 Channel Flow, Bottom of Pond Area
Area= 3.1 sf Perim=10.1" r=0.31'
n=0.013 Concrete, trowel finish

457.6 613 Total

Subcatchment 2S: Phase 1 Post B

Hydrograph

0.4-
0.38-
0.36-
0.34-
0.32-

0.3-
0.28-}
0.26
0.24-
0.22

0.2:
0.18-
0.16-
0.14-
0.12-

0.1-
0.08-
0.06-
0.04
0,02 A

Type Il 24-hr

25 year Rainfall=2.00"
Runoff Area=17.490 ac
€, Runoff Volume=0.351 af
' Runoff Depth>0.24"
Flow Length=613'
Tc=457.6 min
CN=70

Flow (cfs)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 3S: Phase 1 Post A

Runoff = 9.75cfs @ 12.92 hrs, Volume= 1.955 af, Depth= 0.80"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 year Rainfall=2.00"

Area (ac) CN Description
29.510 85 1/8 acre lots, 65% imp, HSG B

10.328 35.00% Pervious Area
19.182 65.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

74.5 100 0.0300 0.02 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=0.04"
2.8 600 0.0300 3.52 Shallow Concentrated Flow, Shallow Concentrated Flow

Paved Kv=20.3 fps

1.9 1,500 0.0300 13.38 23.65 Pipe Channel, Pipe Flow to Pond
18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'
n=0.010 PVC, smooth interior

79.2 2,200 Total

Subcatchment 3S: Phase 1 Post A
Hydrograph

10-

Type Il 24-hr

25 year Rainfall=2.00"
Runoff Area=29.510 ac
Runoff Volume=1.955 af
Runoff Depth=0.80"
Flow Length=2,200'
Slope=0.0300 '/"
Tc=79.2 min

CN=85

Flow (cfs)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



21-3130 Westrdige 21st Avenue - Phase 1 Storm Updalype /| 24-hr 25 year Rainfall=2.00"

Prepared by {enter your company name here} Printed 2/16/2022
HydroCAD® 10.10-6a s/n 10129 © 2020 HydroCAD Software Solutions LLC Page 9

Summary for Pond 4P: Central Pond

Inflow Area = 47.000 ac, 50.11% Impervious, Inflow Depth= 0.59" for 25 year event
Inflow = 976 cfs @ 12.92 hrs, Volume= 2.306 af
Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=2,236.52' @ 48.00 hrs Surf.Area= 4.951 ac Storage= 2.306 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage Storage Description

#1 2,236.00' 23.054 af 515.00'W x 415.00'L x 5.00'H Prismatoid Z=2.0
25.615 af Overall x 90.0% Voids

Pond 4P: Central Pond
Hydrograph

’ Inflow Area=47.000 ac

Peak Elev=2,236.52'
Storage=2.306 af

Flow (cfs)

2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Phase 1 Pre-Developed Runoff Area=47.000 ac 0.00% Impervious Runoff Depth>0.19"
Flow Length=1,300" Tc=468.7 min CN=65 Runoff=0.77 cfs 0.759 af

Subcatchment2S: Phase 1 PostB Runoff Area=17.490 ac 25.00% Impervious Runoff Depth>0.32"
Flow Length=613' Tc=457.6 min CN=70 Runoff=0.51 cfs 0.467 af

Subcatchment3S: Phase 1 Post A Runoff Area=29.510 ac  65.00% Impervious Runoff Depth=0.94"
Flow Length=2,200" Slope=0.0300 /" Tc=79.2 min CN=85 Runoff=11.74 cfs 2.323 af

Pond 4P: Central Pond Peak Elev=2,236.63' Storage=2.790 af Inflow=11.75 cfs 2.790 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 94.000 ac Runoff Volume = 3.549 af Average Runoff Depth = 0.45"
74.94% Pervious = 70.446 ac  25.06% Impervious = 23.554 ac
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Summary for Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)

Runoff = 0.77cfs @ 19.80 hrs, Volume= 0.759 af, Depth> 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 year Rainfall=2.20"

Area (ac) CN Description
47.000 65 Woods/grass comb., Fair, HSG B
47.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=0.04"

9.3 400 0.0207 0.72 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv= 5.0 fps

3.2 600 0.0050 3.10 310.17 Channel Flow, Bottom of Pond Area
Area= 100.0 sf Perim=120.0' r= 0.83'
n=0.030 Earth, grassed & winding

468.7 1,300 Total

Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)
Hydrograph

085
0.8
0.75]
0.7]
0.65]
0.6-

0.55-

Type Il 24-hr

50 year Rainfall=2.20"
$> Runoff Area=47.000 ac
> Runoff Volume=0.759 af
<, Runoff Depth>0.19"

, Flow Length=1,300'
Tc=468.7 min
CN=65

2
wn

0.45-

Flow (cfs)
o
£

0.35]
03]
0.25-
0.2
0.157
0.1-
0.05-

10 12

Time (hours)
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Summary for Subcatchment 2S: Phase 1 Post B

Runoff = 0.51cfs@ 18.85 hrs, Volume= 0.467 af, Depth> 0.32"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 year Rainfall=2.20"

Area (ac) CN Description
17.490 70 1/2 acre lots, 25% imp, HSG B

13.118 75.00% Pervious Area
4.372 25.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2= 0.04"
1.0 138 0.0207 2.32 Shallow Concentrated Flow, Shallow Concentrated Flow

Unpaved Kv= 16.1 fps

04 175 0.0200 7.36 22.80 Channel Flow, Bottom of Pond Area
Area= 3.1 sf Perim=10.1" r=0.31'
n= 0.013 Concrete, trowel finish

457.6 613 Total

Subcatchment 2S: Phase 1 Post B

Hydrograph
0.55-
- o\ Type Il 24-hr
0.45 ' 50 year Rainfall=2.20"
04 Runoff Area=17.490 ac
0.35 Runoff Volume=0.467 af
£ Runoff Depth>0.32"
2 oz Flow Length=613'
0.2 Tc=457.6 min
015 CN=70
0.1-

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 3S: Phase 1 Post A

Runoff = 11.74cfs @ 12.91 hrs, Volume= 2.323 af, Depth= 0.94"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 year Rainfall=2.20"

Area (ac) CN Description
29.510 85 1/8 acre lots, 65% imp, HSG B

10.328 35.00% Pervious Area
19.182 65.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
74.5 100 0.0300 0.02 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=0.04"
2.8 600 0.0300 3.52 Shallow Concentrated Flow, Shallow Concentrated Flow

Paved Kv=20.3 fps
1.9 1,500 0.0300 13.38 23.65 Pipe Channel, Pipe Flow to Pond
18.0" Round Area= 1.8 sf Perim=4.7" r= 0.38'

n=0.010 PVC, smooth interior

79.2 2,200 Total

Subcatchment 3S: Phase 1 Post A
Hydrograph

"z Type Il 24-hr

50 year Rainfall=2.20"
Runoff Area=29.510 ac
Runoff Volume=2.323 af
Runoff Depth=0.94"
Flow Length=2,200'
Slope=0.0300 */'
Tc=79.2 min

CN=85

12-

115

10-

Flow (cfs)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Pond 4P: Central Pond

Inflow Area = 47.000 ac, 50.11% Impervious, Inflow Depth= 0.71" for 50 year event
Inflow = 11.75cfs @ 12.91 hrs, Volume= 2.790 af
Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=2,236.63' @ 48.00 hrs Surf.Area= 4.960 ac Storage= 2.790 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage  Storage Description
#1 2,236.00' 23.054 af 515.00'W x 415.00'L x 5.00'H Prismatoid Z=2.0
25.615 af Overall x 90.0% Voids

Pond 4P: Central Pond
Hydrograph

g Inflow Area=47.000 ac
Peak Elev=2,236.63'
Storage=2.790 af

12

11+

10

Flow (cfs)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Phase 1 Pre-Developed Runoff Area=47.000 ac 0.00% Impervious Runoff Depth>0.26"
Flow Length=1,300" Tc=468.7 min CN=65 Runoff=1.07 cfs 1.022 af

Subcatchment2S: Phase 1 PostB Runoff Area=17.490 ac  25.00% Impervious Runoff Depth>0.41"
Flow Length=613' Tc=457.6 min CN=70 Runoff=0.67 cfs 0.595 af

Subcatchment3S: Phase 1 Post A Runoff Area=29.510 ac  65.00% Impervious Runoff Depth=1.10"
Flow Length=2,200" Slope=0.0300"/" Tc=79.2 min CN=85 Runoff=13.79 cfs 2.703 af

Pond 4P: Central Pond Peak Elev=2,236.74' Storage=3.299 af Inflow=13.81 cfs 3.299 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 94.000 ac Runoff Volume = 4.321 af Average Runoff Depth = 0.55"
74.94% Pervious = 70.446 ac  25.06% Impervious = 23.554 ac
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Summary for Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)

Runoff = 1.07 cfs @ 19.74 hrs, Volume= 1.022 af, Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 year Rainfall=2.40"

Area (ac) CN Description
47.000 65 Woods/grass comb., Fair, HSG B

47.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2= 0.04"
9.3 400 0.0207 0.72 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland Kv=5.0 fps

3.2 600 0.0050 3.10 310.17 Channel Flow, Bottom of Pond Area
Area= 100.0 sf Perim= 120.0' r= 0.83'
n= 0.030 Earth, grassed & winding

468.7 1,300 Total

Subcatchment 1S: Phase 1 Pre-Developed (Pre A and B)

Hydrograph
1.07 cfs —_—

Type Il 24-hr

100 year Rainfall=2.40"
¢,  Runoff Area=47.000 ac
©>. Runoff Volume=1.022 af
7z Runoff Depth>0.26"
Flow Length=1,300’
Tc=468.7 min
CN=65

Flow (cfs)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S: Phase 1 Post B

Runoff = 0.67 cfs @ 18.82 hrs, Volume= 0.595 af, Depth> 0.41"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 year Rainfall=2.40"

Area (ac) CN Description
17.490 70 1/2 acre lots, 25% imp, HSG B

13.118 75.00% Pervious Area
4,372 25.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
456.2 300 0.0207 0.01 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=0.04"

1.0 138 0.0207 2.32 Shallow Concentrated Flow, Shallow Concentrated Flow

Unpaved Kv= 16.1 fps

0.4 175 0.0200 7.36 22.80 Channel Flow, Bottom of Pond Area
Area= 3.1 sf Perim=10.1" r=0.31'
n=0.013 Concrete, trowel finish

457.6 613 Total

Subcatchment 2S: Phase 1 Post B

Hydrograph
07
065- Type Il 24-hr
i ' 100 year Rainfall=2.40"
b Runoff Area=17.490 ac
s Runoff Volume=0.595 af
3 04 Runoff Depth>0.41"
2 o Flow Length=613"
Tc=457.6 min

0.25
0.2- CN=70
0.15-

0.1

0.05-

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 3S: Phase 1 Post A

Runoff = 13.79cfs @ 12.90 hrs, Volume= 2.703 af, Depth= 1.10"
Routed to Pond 4P : Central Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 year Rainfall=2.40"

Area (ac) CN_ Description
29.510 85 1/8 acre lots, 65% imp, HSG B

10.328 35.00% Pervious Area
19.182 65.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
74.5 100 0.0300 0.02 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=0.04"

2.8 600 0.0300 3.52 Shallow Concentrated Flow, Shallow Concentrated Flow

Paved Kv=20.3 fps

1.9 1,500 0.0300 13.38 23.65 Pipe Channel, Pipe Flow to Pond
18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'
n=0.010 PVC, smooth interior

79.2 2,200 Total

Subcatchment 3S: Phase 1 Post A

Hydrograph

151
14
13
12-
1

v Type Il 24-hr

100 year Rainfall=2.40"
Runoff Area=29.510 ac
Runoff Volume=2.703 af

10-

£ - Runoff Depth=1.10"
Flow Length=2,200'
= Slope=0.0300 /"
- Tc=79.2 min
. CN=85

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Summary for Pond 4P: Central Pond

Inflow Area = 47.000 ac, 50.11% Impervious, Inflow Depth= 0.84" for 100 year event
Inflow = 13.81cfs @ 12.90 hrs, Volume= 3.299 af
Qutflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=2,236.74' @ 48.00 hrs Surf.Area= 4.970 ac Storage= 3.299 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage Storage Description

#1 2,236.00' 23.054 af 515.00'W x 415.00'L x 5.00'H Prismatoid Z=2.0
25.615 af Overall x 90.0% Voids

Pond 4P: Central Pond
Hydrograph

Inflow Area=47.000 ac
Peak Elev=2,236.74'
Storage=3.299 af

Flow (cfs)
2

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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1
| GENERAL NOTES
!

UMLESS SPECIFICALLY EXCEP DOCUMENTS ALL CONSTRUCTION WETHODS
AND MATERIALS SHALL BE IN ACCORDANCE WTH STANDARD SPECIFICATIONS AMD STANDARD PLANS FORt
ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION PRCMULGATED BY THE WASHINGTOM STATE DEPARTMENT
OF TRANSPORTATION, THE WASHINGTON CHAPTER OF THE AMERICAN PUBLIC WORKS ASSOCIATION,
(LATEST EDTICN) AND THE CITY OF SPOKANE.

THE PLANS

THE CONTRACTOR SHMALL BE RESPONSIBLE TD FAMILIARIZE HIMSELF WTH ACTUAL SITE CONDITION:

RECUIREMENTS AND 5
BETWEEM THESE AND OTHER PL. THE COMTRACTOR SHALL NOTIFY THE OWNER & ENGINEER TO
RESOLVE THE ISSUE PRICR TO PR G.

EXCAVATION AND EMBANKMENT SHALL BE IN ACCORDAMCE WITH APPLICABLE RE
THE STANDARD SPECIFICATIONS. ~ALL

3-03.3(14]C, METHOO B, AND 2-03.3 (14) A, FOR ROCK EMBANKMENT.

DS PLAN MAY NOT SHOW AL £0STHO UTUTES.  EXISTING UTILTY LOCATIONS

UTUTES PRICR TO CONSTRUCTION.

AL FNISHED GRADMN ARY. WHERE
COMFLICTS EXIST THE CONTRACTOR SHALL NOTIFY THE OWMER TO RESOLVE THE ISSUE PRIOR TO PROCEEDING.
MO QUANTITIES HAVE BEEN CALCULATED TO DE YOLUMES OF EXCAVATICN AND

PROJECT. THE CONTRAC
EXCAVATED MATERIALS.

THE COWTRACTOR SHALL PROTECT ML AND FROM
SILT BY INSTALLING FILTER FABRKC OVER THE METAL FRAME DURING THE MSTALLATIOH AND XEEPING IT
IN PLACE UNTIL THE

TED M THE PLANS OR CONTRACT

MWNMNNWMWWWMWMUMWRH;M.
FACTORS AFFECTING THE WORK. WHERE LACK OF DETAIL OR CONFLICT EXISTS

QUEMENTS OF SECTION
COMPACTION SHALL BE IN ACCORDANCE WITH SECTION

SHOWH ARE APPROMNMATE
THE DM'H!&CTCR“S RESPONSIBILITY TO VERIFY THE EXISTENCE AND ACTUAL LOCATION OF ALL

G ELEVATIONS SHALL MATCH EXMISTING ELEVATIONS AT THE SITE'S BOUNDARY.

TERMINE EMBAMKMENT OH THES
TOR SHALL BE PESPONSIELE TO PROVIDE OR DISPOSE OF ALL EMBANKMENT AND/OR

CATCH BASIHS DRYWELLS BEMG  CONTAMIMATED WTH
STREETS HAVE BEEM PAVED AND CLEANED.

Spokone, WA 99204 FAX: (500) 458—8844 APPROVED FOR
> CONSTRUCTION
T e S R ST T NAT
Pra) Mo Enginas’s Naren Enas Mo, -~ 5 N OT
g et AS-BUILT
// == e < PLAN REVIEW
P il ST ’q/f'?/éﬁ'
FOUND 40d SPIME SHEET LIMITS: TIPE OF MPROVERMDNT:
o SR CITY OF SPOKANE, WASHINGTON COVER SHEET TR
DEPARTMENT OF COMSTRUCTION SERVICES
STLIIRE G sl | e,
L REVISIONS (508) 625-6300 PROJECT LMITS:  WESTRIDGE ADDITION 7




RIGHT
CURB - -
2230

oL PROYIPE GRAVELEDN .
- - GRADE TO-EXISTING

102400

GUTTER: - ¢ :

STA- 10+09.42
10450

'BEGIN CURB &
122364110

10450
2235820 .

STA 10+14.46 - -
223508

- EXISTING GROUNO

MATCHLINE ~: SEE" SH

O NG ORARE s et TS

= oy I L T O e S
i)
e R B,
CONSTRUCTION NOTES: i §‘_, rj} :
¥ ! P
(1) ESTIHG OVERHEAD POWER LINE TO BE RELOCATED BY OTHERS. {Z) INSTALL CATCH BASM TYPE 1 W/ METAL FRAME & GRATE PER CITY OF SIS .‘l;f
SPOKANE STD BIOIC AND SPOKANE COUNTY METAL GRATE TYPE 1, ISy SRR
(Z) NSTALL STOP/STREET SIGN PER M.U.T.CD. & GITY OF SPOKANE STDS. S B T GRATE EL=2237.23 YILTA /g L1
b4 dr L
INSTALL WSDOT GRATE INLET TYPE 2 CURVE INFORMATION / |
STA 11450, RIGHT GRATE EL.~2240.20 ¢3) reMove ExisTiNG RoCK WAL CORE | RADUS ] LENGH TANGENT oD BELTA GRAPHIC SCALE = RS
Tt 254.56" Ny — N — R T Ty 50 28 50 100 \
(&) msTALL 50 LF. $F 1T DUCHLE IoH PiE (6 5=0.0504 §) NosE CURB DOWN I 12" 4] 250.00° 260.50 14374 249.22 594738 | > > |
IE(S)=2236.71 |E(N)=2234.19 c3 zsa.g 100.23" 50.71 99.65° 212544" \
c4 227, 8371 42.33" 8323 2107 41" =
(E) INSTALL OATCH BASN TYPE | W/ WETAL FRAE & GRATE PER CITY OF @%%Rgmpuwmmmm (N FEET ) / : L. i
SPOKANE STO B101C AND SPOKINE' COUNTY METAL GRATE TYPE 1, 1 inch = 50 A : B
ETA,JHEO0BIGHT. ORATE B1.=2237.03 INSTALL “KEEP RIGHT® SIGN PER M.UT.CD. AND CITY M ! 2} SN
OF SPOKANE STANDARDS. wwE J : NN
& Wen 20 R 5}1%-2 DUCTLE IRON PIPE © $=0.0342 P O N AN AL W
o 7 13.LF. OF 8" DUCTILE IRON PIPE © SLOPE OF 0.0246 ) \‘A iR ‘ =
(T) INSTALL CATCH BASN TYPE | W/ METAL FRAME & GRATE PER OITY OF E(E}=2233.15, IE(W)=2232.83 - > Qn: UTIONH T ¢ fiiryy oim
SPOKANE STO BI01C AND SPOKANE COUNTY METAL GRATE TYPE 1, 4" &8 HGI PRESURE y S
STA 10+50, RIGHT, GRATE EL.=2235.24 @® BESTALL IV, OF (SPOKANE CaTOH B "0t WH ) \°S”"; I7H.2 }:{_ Y4 &
ST, , 80° ~2236.50 Sl & ™
(&) MSTALL 40 LF. gr 12" g.ltﬂ;;u.z IROM PIPE @ S=0.0180 ATIGHO0 BUCARRT CHATE £ \gsp‘rm\%“?"ﬁ ! /‘é\}) '4’ '51
KIGRIZE3, I @ 98155, B BCTHS 130N PP @ SLOPE OF 00248 WO XATSSR i ®lu
(B) WSTALL CATCH BASN TYPE | W/ METAL FRAME & GRATE PER CITY OF IE(E)=2232.75, IE(W)=2232.23 & % N L 5
SPOKANE STD B10IC AMD SPOKANE COUNTY METAL GRATE TYPE 1, Py
I 5ok, et oRATE ELm2230.04 NOTE: Fins NN é
s ' e PSRN S B 00 0 e P 2 TR Y/ %) <
o) msTALL 37 LF. OF 12° cuP © $=0.0141 HALL CONTACT THE CITY OF SPOKANE SIGN AND MARKING 5 . N NN =
IE(W)=2231.52, IE(E)=2231.00 SUPERVISOR © 625-7781, AT LEAST TWO CITY WORKDAYS, TO N A oAl
INSTALL 50 LF. OF 12" DUCTILE IRON PIPE @ S=D.0342 &Eﬂ%ﬁrm;nf‘éna% ﬁ&m@nﬁ ToRELD LOCATESHO m y TN T
3 .1 A . NP N =
A T 520160 INTERSECTION DETAIL /1 75 /4‘ AR 4F o
2/ % /"la)i’f. N * CONSTRUCTION x
Tngirmer’s e rermoved | prece.. g L} X
T e e o Tt 1 o e ~m. |NLAND UNDERGROUND SERVICE ALERT e G A B NOT i)
3 - - <
e Enghae’s Hame s e Dets m phon PACIFIC ONE-CALL NUMBER ‘ ’ﬁ
ENGINEERING 4568000 S-BUILT
PLAN REVIE
707 Weat 7th +Sulte 200 (509) 458-6840 TV
Spokans, WA 09204 Em)(saa) 458-0844 R e b — = 1947
FOUND 404 SPWE IN POWER POLE DRAFTING STANDARD SUEET LMITS:
LoSATON 300" SOUTH OF 21ST & "H° mmsm s CCS — ADOPTED 2/95 spomﬁﬁ CITY OF SPOKANE, WASHINGTON 21 ST AVENUE L oF MemovEn STREET
mouton 229428 |wowzaaait’ = ' | "opiGiNAL ORAWNG, DEPARTMENT OF CONSTRUCTION SERVICES STA. 9+82+—STA. 13+20+ SN ] Sire e
X R £08 WEST 5P FALLS BLVD > :
oL | O T ® [l ] ™ oo w_ | oA | miwa|oe " VAR IF HOT ONE INcH o o e e 97067 21ST V(201
REVISIONS o AS BUILT GRADE ORDINANCE LIST CITY DATUM SCALE | scaLes accorpinLY (508) 825-8300 PROECT LMITS:  WESTRIDGE, DIVISION NO. 1 - 26-25-42
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S 3 ERIEEE] - e it Py ] i i B R (T P 2 R o R ; 40.00" Ve :
=M 1 A .| por | bl b L b ) 1St L FSMHEL ] | 1o ralan N : A AP : v .
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14+40.4T=S
- BEARD, DRVE

13+60 14+00 15+00 16400 17400 18+00 19400 20+00 24400 27400 UNDERGROUND SERVICE ALERT
CURVE INFORMATION
CONSTRUCTION NOTES o T . 3 [P ONE-CALL HUMBER
& PAVEMENT. INSTALL 35 LF, OF 18" DUCTILE IRON PIPE © S=0.0200 INSTALL 15' X 20' X 24" THICK RIP RAP INSTALL CATCH BASIN TYPE 1 W/ METAL S 1 [ S |- W— L1 ¢
(1) REMOVE EXISTING CURB & PAVEMENT. ©® IE(N)=2248.54, IE(S)=2247.84 @ MAXIMUM_STONE_SIZE= 16° DA FRAME & GRATE PER CITY OF SPOKANE ; 17eSATAET] | ) APPROXMATE VERTICAL EXTENT OF VATION 456-8000
(Z) PROPOSED CURB TO MATCH EXISTING CURS & SIDEWALK, STA 27+00. MEDIAN STONE SIZE= 12° DIA STDS. B-101C & B-2A AND COMPACTED GRANULAR BACKFILL (8" T0 10
- @ LHESRW&LN morgnspmsuEn‘Pi 1 gf‘ g‘zgsﬂi ra!mzf & GRATE MINIMUM STONE SIZE= 8 STA. 18+26.72, RIGHT GRATE EL=2265.54 wzcﬁu{; ns&"zmmazﬂhwnw ol OVER- CALL THO BUSINESS DAYS

F= OKANE STDS. — OVER You o
(Z) CONSTRUCT CURB RAMP PER CITY OF SPOKANE STD F-1 STA. 33+13.40, RIGHT GRATE EL=2251.54 G INSTALL CATCH BASIN TYPE 1 W/ METAL FRAME & GRATE {3 INSTALL *KEEP RIGHT® SIGNS PER M.UT.C.D. AND CONSTRUCTION. R
(@ REMOVE BXISTING FENCE PER CITY OF SPOKANE STDS. B-101C & B~2A CITY OF SPOKANE STDS.

@® }ﬁ?"‘izﬁ ‘}..;, g{r 102'2%zéue 5=0.05268 STA. 18+29.09, LEFT GRATE EL.=2265.54
(&) INSTALL GRATE IMLET TYPE 2 PER W.S.D.0.T. STD, B-4C. sé: AN, am:r 2

WSDOT 2.) THE SIGN/POST
STA. 23+13.40, LEFT GRATE EL.=2251.54

LOCATION SHALL BE FIELD LOCATED BY
THE CITY OF SPOKANE PRIOR TO INSTALLATION. THE ©
SHALL CONTACT THE CITY OF SPOKANE SIGN AND MARKING
SUPERVISOR © 825-7781, AT LEAST TWO CITY WORKDAYS, TO
ARRANGE FOR A CITY REPRESENTITVE TO FIELD LOCATE SAID
SIGN/POST, PRIOR TO INSTALLATION,

INSTALL STREET NAME PLACARDS PER M.U.T.C.D.
§2) INSTALL 35 LF. OF 12" DUCTILE IRON PIPE @ S=0.0200 \E] :ﬁ{m OF SPOKANE STAMDARDS
IE{H)=2262.62 IE[S)=2261.92

@ INSTALL DEAD END PLACARDS PER M.UT.C.D.
& CITY OF SPOKAN

£ STANDARDS
WE%TRIDGE, AE?*D’I"I'IOH

S %1 ;- % 5 ¥ LVR I, QL NE e ol 2

) OSSN S AR SEENNRNL8 2477 | ,

it b £ P iy N . Y = l mm%s nguggm ASPHALT
ms*nc CURB

& SIDEWALK

"
',_A‘ 0y
J

Lkt
\

S
“ ~== |N_AND
c PACIFIC

ENGINEERING

NOT

PROPOSED S DRAIN LINE:
SEE PROFILE “B", SHEET 5 : e
e o R
PLAN REVIEW,
;m West J:hu.n;_smo 200 (509)(;0%-?5;0““ INTERSECTION DETAIL f 4 \ Cﬁm
pokane, FAX: = 3 -
L%
Tha Engler’s Secl woe remeved during S Ar-Dull prodess. U
The Ifermation of recerd b on follows. GRAPH'C SGALE
Pre) He Enghmec’s Mema Eng's Ba Bate wn ph L] 0 25 50 100
' M\ e e e
INTERSECTION DETALL / 1 R
\y ) W 1 inch = 50 ft.
i ——————————— o
1 FOUND 40d SPKE M POWER POLE DRAFTING STANDARD =] SHEET LWITS: MPPOVBENT:
oo stlsomorgim ey s ] oo - doortn /e CITY OF SPOKANE, WASHINGTON 21ST AVENUE = STREET
I el g v DEPARTMENT OF CONSTRUCTION SERVICES SPGB A | LA e
t = ——| e 1+ | 09/22/7| o wtaty STA. 13+20 TO STA. 26+40
G (23 T ] T T ) oW | oA e | T M vomen,. 17 = ‘;H'l‘smsr?a'gl INCH ON ["gaj22/97| oomD _itwk m“m ";‘;5“?‘;‘%“ 97067 21ST V(2)2
W REVISIONS e AS BUILT GRADE ORDINANCE LIST | CITY DATUM SCALE | seies soconomerr [[oosazyer] #rmom (20) £23-8300 PROJECT LTS WESTRIDGE ADDITION - 26-25-42




< EXISTING =
* GROUND |

22400 T 23400 24+00 " 25400 26+00
UNDERGROUND SERVICE ALERT

CURVE INFORMATION ONE~CALL NUMBER
CURVE _|_RADIUS | CENGIH | TANGENT | CHORD__J DELTA _
[ 200.00 275.76" 164.88" 25445 785054 | 456 . 8000
[+7) 250.00" 131,03 57.06 129.54"__300149" |
C10 20.00° 26.44 15,55 24.55 754351 CALL TWO BUSINESS DAYS
c1 20.007 31.89 20.48" 28.62° 812119 BEFORE YOU DI

CONSTRUCTION NOTES
(1) CONSTRUCT CURB RAMP PER CITY OF SPOKANE STD. F-105A.

@ CONSTRUCT CITY OF SPOKANE CURB & GUTTER Wé) NEGATIVE
SLOPE ON GUTTER PER STD. F-106 STA 25+35 STA 25+498.45

@ INSTALL STREET NAME/DEAD END SIGN PER M.UT.C.D. & CY OF
SPOKANE STDS.

@ g{nSETSALL DEAD END PLACARDS PER W.U.T.C.D. & CITY OF SPOKANE
!
!

NOTES

THE SIGN/POST LOCATION SHALL BE FIELD LOCATED BY THE
CITY OF SPOKANE PRIOR TO INSTALLATION. THE CONTRACTOR
SHALL CONTACT THE CITY OF SPOKANE SIGN AND MARKING
SUPERVISOR © 825-7781, AT LEAST TWO CITY WORKDAYS, TO
ARRANGE FOR A CITY REPRESENTITVE TO FIELD LOCATE SAID
SIGN/POST, PRIOR TO INSTALLATION.

R v e\ -
} .,-,_,/"vﬁ\‘ ESMT (TYP, o\
L PR

. - -

| §CONSTRUCTION -

NOT

AS-BUILT

H

o

GE ADDITION

WESTRID

]

——
PLAN REVIE
(;62 2/72%

GRAPHIC SCALE

" Bt e vt e T o T ~gEE |NLAND
Engiveac’s Home ng's He. Octe on pian PACIFIC 50 25 50 100
ENGINEERING m
+ s " Z ( IN FEET )
Dl el 0 G, Vinn S50
M BOLE : .
Locamon e O e e JEigiltiongy R CITY OF SPOKANE, WASHINGTON SHERT Ls: EAR RIVE I o aeene STREET
aevanon 225428 woRzonTAL 1 = 50° | BAR 1S ONE INCH ON - fraemrece B D D |V UTY PROKST HARIR OITY PLAH IRASER
oC)RlG!NA!_ DRAMNG.‘_ o0/03/97] R WA DEPARTMENT OF CONSTRUCTION SERVICES STA 22 +OO T0 STA. 26+40

o e — e — R L LY Ll s U2 W) € NOLON NGO s/ s e AT o s e, : : 97067 | BEARD D(3)2
REVISIONS oare AS BUILT GRADE ORDINANCE LIST CITY DATUM SCALE | scaLes ACCORDINGLY | oa/03/97 AePRoveD " (808) 625-5300 PROVECT UMITS:  WESTRIDGE ADDITION - 26-25-42




oS o a T\ : N : i : : : : IR : : PROPOSED BROUN
550 PAT BN : =T

ATERIAL TO.CONSIST, OF | SUITABLE:
ROCK: AN SOM: MATERIAL PLACED -ON AN
ADEQUATELY. PREFARED SUBGRADE, PLACED '
COMPACTED, - AND INSPECTED /APPROVED ‘BY.
A LlCENSED GEOTECHNICAL ENG{NEER :

< END .CURB.

PROVIOE. 2" KN, ‘COVER
. OVER STORM -DRAIN -

PROVICE: ROUGH, ROAE
GRADE FROM STA 23480 -
\ T A0

26+40=S51 -
21ST-AVENUE - -

19400 20400 22400 23+00 25+00 26+00

UNDERGROUND SERVICE ALERT
ONE-CALL NUMBER
CURVE INFORMATION .
CURVE__ | RADIUS | LENGTH | TANGEWT ] 456-8000
" ey C 427.50 544,34 316,07 CALL THO BUSINESS DAYS
((2\SEE WIERSECTION DETAX 28440 CUMBERLAND STAEET = Tio 20.00" J0.8¢" 19.43" BEFORE Y0U OiG
18+85.02 2151 AVENUE [ 20,00 30,61 19.21
VC12 150.00" 35.97° 18.05"
vC13 150.00" 16.72" B3
SEE SHEET 3 vCi4 150.00" 17.99" 8.5
*Ti5 150.00° 3473 17.44
* CURVE INFORMATION REFERS TO THE BACK OF ROLLED CURVE

CONSTRUCTION NOTES
(0 CONSTRUCT CURB RAMP PER CITY OF SPOKANE STD. F-105A

@ CONSTRUCT 10" LONG CURB TRANSITION FROM ROLLED CURB
T0 CUR8 & GUTTER

(@) INSTALL WSDOT GRATE ILET TYPE 2
STA. 24+83, LEFT GRATE EL.=2268.76

&) INSTALL CATCH BASIN TYPE 1 W/ METAL [Rawe & GRATE
PER GITY OF SPOKANE STDS. B-101C & B
STA. 24483, RIGHT GRATE EL.~2286.76

(®) INSTALL CATCH BASH TYPE 0 PER CTY OF

SPOKANE STD B-10
GRAPHIC SCALE ® RATE EL=2255.59
WSTALL STREET NANE SIGN PER MULT.CD. AND
i s 3 100 CITY OF SPOKANE STOS.
@ WSTALL TYPE I BARRIGADE PER WSD.OT. STD PLAN H-2
( IN FEET ) TH (3) "END OF ROADWAY" MARKERS, PER M.ULT.C.O, AND
{ inch = 50 ft. U7 G SPOMANE STANDARDS, ANO_MOUNT 10 BARRIGADE.

(BARRICADE AND SIGN TO REMAIN IN PLACE UNTIL ROAD EXTENSION)
® NSTALL 15' X 20' X 24" THIGK RIP RAP

e or s =12 Ol A
MINIMUM STONE SIZE = 8" DIA, & CONSTRUCTION
INSTALL 26 LF. OF 18" DUCTILE IRON PIPE © $=0.0200 OT

H \E(W)=2263.18, 1E(E)=2282.66

i
"l @ IN%A(L)LF SE;OAK:%YS%DS SIGN PER M.U.T.C.D. AND AS-BU‘LT

Pk R
! EW,
PROPOSED STORM DRAIN LINE < @D msTALL “KEEP RIGHT" SGNS PER MUT.C.0. AND PLAN REV
A SEE PROFILE "A®, THIS SHEET ': CITY OF SPOKANE S ) 8/1978
') 2 -PROPOSED STORM DRAIN .
wE T
Tha Engrioer’s Seck wer remoned doring the As-BUst process. AN THE SIGN/POST LOCATION SHALL BE FIELD LOCATED BY THE
AT ~= INLAND | N £ S e Sl B S
e ) | D B VESTRIGE ADDIT SR e SRR S R
ENGINEERING SIGN/POST, PRIOR TO INSTALLATION, s
;SZkWeatvﬁhg « Suite 200 (509)(;56)—68540 .
ane, FAX: (509) 458~8844"
PRIVATE
FOUND 40d SPIKE P(Nﬂ_t POLE ORAFTING STANDARD ] SHEET LIMITS: T OF MPROVMD(T: “STR
LocATOH 300" SOUTH OF 21ST & "H" STREETS cos - aoceres 2/95 | SPOKANE  CITY OF SPOKANE, WASHINGTON CUMBERLAND LANE Priy, STREET
arwnon 25428 |wzaur® = o0 [ BRI OGS ACRON T Y] DEPARTMENT OF CONSTRUCTION SERVICES ol oo Y e
" | Cm—r | 03/03/07 | o s STA. 19+00 TO STA. 26+40
oL GE o S AT TR o e | oA | AL Re | oMM VERTICAL l%{ go;ngé; l?igtl}g? 20,/03/07 | HEKED MWK AN wﬁ%’ﬁh@?ﬁg’&’ ‘5’;30‘3':%4; 97067 CUMBE L(2)2
REVISIONS oATE AS BUILT GRADE ORDINANCE LisT CITY DATUM SCALE | scates accoroiNaLY { oa/0a/ey [ serroven DY (509) 825-6300 PROJECT UMTS:  WESTRIDGE ADDITION - 26~25-42




26+78=C.R

. 22B0.1

/
X
2,
&
e
e
7

g
gl

[
%

2144094 2131 AVENUE
26440 WESTRIOGE ORVE

TRACT "A™——\

{3\ SEE WTERSECTION DETA|

\3/

FL%2270.89 |

28400 30+00
CURVE INFORMATION
CURVE | RADIUS | TENGTH | TANGENT CHORD DELTA
[ [} 500.00" 268.26 137.45 26507 304455
[ il 20.00" 3142 20.00” 28287900000

CONSTRUCTION NOTES
(T) CONSTRUCT CURB RAMP PER CIIY OF
SPOKANE STD F—105A

(2) WSTALL STREET NAME PLACARDS PER M.ULT.C.D
& CITY OF SPOKANE STDS.

(3) WSTALL "ROADWAY ENDS® SIGN PER M.UT.CD. &
CIY OF SPOKANE STDS.

@ NSTALL "END OF ROADWAY" MARKERS PER W.UT.C.D. &
CITY OF SPOKANE STDS.

NOTE:

THE SIGN/POST LOCATION SHALL BE FIELD LOGCATED BY THE
CITY OF SPOKANE PRIOR TO INSTALLATION. THE CONTRACTOR
SHALL ACT THE CITY OF SPOKANE SIGN AND MARKING
SUPERVISOR © 625~7781, AT LEAST TWO CITY WORKDAYS, TO
ARRANGE FOR A CITY REPRESENTIIVE TO FIELD LOCATE SAID
SIGH/POST, PRIOR TO INSTALLATION.

GRAPHIC SCALE

UNDERGROUND SERVICE ALERT
ONE-CALL NUMBER

4568000

CALL TWO BUSIHESS DAYS
BEFORE YOU DI

{ APPROVED FOR

{ CONSTRUCTION

- NOT

AS-BUILT

' W&s‘:dm-- '%mﬂ?u‘ﬁ“ prooes. ] ‘NLAND
Tnginsec’s Neme Eng's N Gote w pien I r PACIF‘C 50 0 25 50 100
c ENGINEERING EmN :
707 West 7th s Sulte 200 (508) 456-6540 ] igu:lh _EEO) "
Spokans, WA 99204 FAX: (505) 458-6844 | [ETRES 3y T ]
FOUND 40d SPIKE IN POWER POLE "
LA 300" SOUTH OF 21ST & " STREETS oty 3705 CITY OF SPOKANE, WASHINGTON SHEET LNIS: T OF WO STREET
vy 225428 HNIHIAL 1 w 50" | BAR (S ONE INCH ON fouumae * WESTRIDGE DR‘VE (PUBL‘C) TY FAORET MAZIR T AN R
ORIGHAL DRAWING, | DR T DEPARTMENT OF CONSTRUCTION SERVICES
1 o {*| 09/03/97 ML STA. 26+40 TO STA. 28+68
e S s s e s 5 LS B L] e v e o A S e
REVISIONS = AS BUILT GRADE ORDINANCE LIST CITY GATUM SCALE | senes accomoniory [vrearerl ommsms (30%) $25-8300 provEcT s, WESTRIDGE ADDITION - 26-26-42
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UNDERGROUND SERVICE ALERT

ONE-CALL NUMBER

456-8000
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BEFORE YOU 03

_CONSTRUCTION NOTES

(T) COMSTRUCT CURB RAMP PER CITY OF SPOKANE STD. F-105A

(Z) CONSTRUCT 10' CURE TRANSMION FROM TYPE "R* ROLLED
CURB TO STD. CURB & GUTTER
(3) INSTALL STREET MAME SKGN PER W.UT.C.0. AND CITY OF
SPOKANE STOS.
& NSTAL “KEEP RIGHT" SIGN PER M.UT.C.D. AND CITY OF SPOKANE
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SPOKANE STANDARDS.
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ME_AR| ACTUAL
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CITY OF SPOKANE PRIOR TO INSTALLATION. THE CONTRACTOR
SHALL CONTACT THE CITY OF SPOKANE SIGN AND MARKING AS-BUILT
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SIGH/POST, PRIOR TO INSTALLATION.
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UNDERGROUND SERVICE ALERT

ONE-CALL NUMBER

456-8000

CALL TWO BUSIHESS DAYS

37400 38+00

e

57022
Pya=cora,¥or

- BLLTLE -
89=0$+LT -

- 90'9czz 4 §
2] 05+9T=-Ad |

1 120° TRANSMION . (000!

R
C i g

INDICATES EXISTING PAVEMENT

TO REMAN

BE REMOVED

0

INDICATES EXISTING PAVEMENT

2

NFORMATION

CURVE |

m

\
\

F—105A.

(1) INSTALL CURB RAMP PER CITY OF SPOXANE STD.

CONSTRUCTION NOTES
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- HIGH - POINT -
STA 0:¥9B.BE
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CURVE INFORMATION /. UNDERGROUND SERVICE ALERT
CURVE RADIUS LENGTH TANGENT CHORD DELTA 7 %%D%ET%%N%SENG PAVENENT ONE-CALL NUMBER
€l 350,60 292,98 15569 28450 475141 2 NOTE:
c2 750.00 24890 12561 247767 190053 | : N o BTG o FRESSURE O ARG 4568000
X S N 50" 52437 | *
N S —Torie N 17 AVE & GRANDVIEW AYE, CONTRACTOR MUST k. o s ones
aF 35 T T A T e EXISTING PAVEMENT COORDINATE ALL CONsrRucmN MCTVITIES AFFECTING N
2 2000 35 X 79, X IDICATES THESE GAS MAINS WITH W.W.P. BIFORE YOU Dl
C13 70,00 14,12 7.40 13.80 A73447 X T0 BE REMOVED AND REPLACED
c1d 20.00" 20717 152" 19.70°  522709" + CONTRACTOR SHALL PROVIDE AND MANTAMN AT ALL Fj
TIMES INGRESS/ EGRESS TO ALL RESIDENCES.

« THE SIGN, LOCATION SHALL BE FIELD LOCATED BY THE
CITY OF SPOKANE PRIOR TO INSTALLATION. THE CONTRACTOR
SHALL CONTACT THE CITY OF SPOKANE SIGN AND MARKING
SUPERWSOR © 625--7781, AT LEAST TWO CITY WORKDAYS, TO
ARRANGE FOR A CITY REPRESENTITVE TO FIELD LOCATE SAID
SIGN/POST, PRIOR TO INSTALLATION,

Pl SLOPE NOT
TO EXCEED 41

o AL X'S ADJACENT TO REALIGNED ROADWAY SHALL BE
RELOGHTED 10 B2 ADOACENT 10 NEW ROADWAY LOCATION. GRAPHIC SCALE
+ THESE PLANS ARE BASED ON EXISTING MPROVEMENTS A5 OF 50 o 25 %0 100
* JUCY 1987, PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL m
BT, T FOR Ay POSSIBLE CHANGES I THE. EXISTING
CONDITIONS. (N FEET)
1 inch = 50 ft
CONSTRUCTION NOTES
() CONSTRUCT CURB RAWP PER CMTY OF SPOKANE STD. F-105A &) EXISTNG GAS/ELECTRIC SERVICE TO BE EXTENDED 8Y OTHERS.
(Z) REMOVE EXISTING PAVEMENT. ¢ INSTALL GRATE INLET TYPE 3 WITH FRAME AND GRATE PER
CITY OF SPOKANE STANDARDS B-~2A AND B-119
CAUT!ONUI , (3) REMOVE EXISTING CURB STA 29+2o 18FT LT, GRATE EL=2204.04
XETNG GAS (®) CONSTRUCT CENENT CONCRETE DRIVEWAY APPROACH PER @) mSTAL 27' LF. OF 12* CHP @ S=0.0341
CROSSING 2 E(opes201.58, LEN=2198%
SPOKANE STO, F-103, MATCH EXISTING DRNEWAY WIDTH. oG rgnsxnsn A& DL 0 comesy o 210 or
(5) EXISTNG WATER METER TO BE RELOCATED, SEE WATER PLAN D T O 10 S INSTRUSTION,
AFTER CITY FIELD INSPECTION AND LOCATION, RELOCATE EXISTING SIGNS
O e A W E oo STMDATDS, I THE Oy CHOOSES (B REMOVE EXISTING DRANASE STRUCTURE AND PERMAKENTLY PLUG
NOT TO RELOCATE ANY SIGNS, DELVER SAID SIGN TO THE CITY OF SPOKANE,
STALL STOP AND STREET NAME SIGNS PER CITY OF SPOKANE AND @® msTAL "OEAD END® SIGN PER MUT.CO. AND CTY OF
@y M.UT.C.D. STANDARDS SPoine STaNOAR
| (8 RDNOVE EXISTIG DRVEWAY OROP AND EXTEND EXISTING CONCRETE §) PROVIDE 16 WIDE, 4° THICK C.ST.C. CRAVEL ACCESS FROM
DRIVEWAY AS SHOWN PROPOSED DRIVEWAY APPROACH TO EXISTING GATED ENTRY.
(8) REESTABLISH DRIVEWAY APPROACH AS NECESSARY. §® CONSTRACTOR SHALL FILL AND REGRADE AREA BETWEEN PROPOSED
CURB AND EXISTNG EDGE OF ROAD, CONTRACTOR SHALL PROTEGT
| (D) REMOVE EXISTING SIDEWALK. EXISTING LANDSCAPING WHEREVER POSS
‘ @) MIUST EXISTING VALVE BOX TO GRADE. : APPROVED FOR
A 0)Lg\\ CONSTRUCTION
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GURSE IN ACCORDANCE WiTH CITY OF
SPOKANE STANDARDS.
I'YPICAL PUBLIC ROAD SECTION
21ST. AVENUE (WTHOUT ISLAND) BEARD DRIVE (PUBLIC) (CENTERLINE=TC)
WESTRIDGE DRIVE (PUBLIC)
RO, ROM.
i |

5" SIDEWALX 148"

CURG AND QUTTER PER CITY OF
SPOKANE STANDARD PLAN HO. F—108.

TYPICAL PUBLIC ROAD SECTION

{CENTERUINE=TC+0.1)

" CLASS "B ASPHALT CONCRETE CONTAMMG
* .'%-%4% 10 6—-1/4’ ASPNALT O G" CRUSHED
T0P & IN ACCORDANCE WITH CITY OF
SPOKANE STANDARDS

GRANDVIEW ROAD (CENTERLINE CROWN SECTION)

TYPICAL PUBLIC ROAD SECTION

CURB AND QUTTER PER CITY OF
SPOKANE STANDARD PLAN NO. F-108.

(?AS$ T COHCRETE COHTANNG
3/4% TO a-(/n: ASPMALT ONG" CRUSHED
ROCK TOP COURSE IN ACCORDANCE WTH CITY OF
SPOKAHE STANDARDS.

*

GRANDVIEW ROAD (CURB CROWN SECTION)
oW ROM.
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7 | F 8 SoEwWRX (X3 0.8 12
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3" CLASS "B° ASPHALT CONCRETE CONTAMING
TTER PER O g% X 1o 81 4% ASPHM.T ON 4" CRUSHED
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WAWE STANDARD PLAN ”0 F—'“.

SPOKANE STMDARDS.

215T. AVENUE (WITH (SLAND)

r'- I;JLAND
ACIFIC
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UNDERGROUND SERVICE ALERT
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LR Sl s-T/A% ] ASPHALT O 6 CRUSHED CRUSHED SURFACIG TP COURSE
COURKE I ACCOROANCE WITH CITY OF
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TYPICAL PRIVATE ROAD SECTION (MTHOUT ISLAND)
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* * CLASS “B* ASPHALT CONCRETE COHTAINING: CURE PER CITY OF SPOKANE:
5—3/4X TO !-1/45 ASPHALT ON 4* CRUSHED STAKDARD PLAN WO, F-108.

SE I ACCORDANCE WITH CITY OF

SPOJ(ANE STMDAR S.

TYPICAL PUBLIC ROAD SECTION

[ 10° UTUTY CAMT'
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SEE DETAILTHIS SHEET STANDARO F\AN NO. F-108.
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CUMBERLAND LANE, WESTRIDGE LANE (WITH ISLAND)

Ra12"
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K NOTE:

|. SEE CITY OF SPOKANE STANDARDS W-101A AND ¥-1018
FOR TYPICAL ROADWAY PAVEMENT AND BASE REQUIREMENTS

NOT TO SCALE

AHD CROWN/SLOPE REQUIREMENTS FOR PUBLIC RapDS.

2. Bocke BASE COURSE DEPTHS VARY DEPENDING onl
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RoCK. SEE
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POND DETAIL "B” £/ 1\

1/

EXISTING ROLLED
CURB

EXISTING R.O.W.

PROPOSED 10' WIDE

CEMENT COMCRETE CURE
(3) SIDES OF COMCRETE
PAD o

PIPE_OUTFALL

DRAINAGE EASEMENT

S A

3' WIDE x 3' LONG|
CONCRETE PAD

INSTALL CATCH BASIN WITH
METAL FRAME AND GRATE PER
CITY OF SPOKANE STANDARD
B=101C AND B-113

GRATE EL=2246.70

KATY COURT

3

SCALE: 17=5"
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POND "A"

BTM ELEV=2245.0
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GRAPHIC SCALE
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1240 &;8 ....... ST :
i ] -§=-0,0158 Ry 3 :m.ﬂ'ﬂm-’l‘gg'!f; PIPE(L). :
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OVERFLOW STORM DRAIN PROFILE

POND BOTTOM EL=2245.0

" DITCH

INSTALL WSDOT TYPE "2° GRATE
INLET PER WSDOT STD. B-4C
GRATE EL=2249.25

EMERGENCY OVERFLOW

MATERIAL PLACED, COMPACTED AND INSPECTED/APPROVED
BY A LICENSED ENGINEER.

APPROXIMATE VERTICAL EXTENT OF OVEREXCAVATION AND
GRANULAR BACKFILL (8' TO 10" EXPECTED IN SOME AREAS).

ACTUAL EXTENT OF EXCAVATION TO BE DETERMINED DURING

CONSTRUCTION.
APPROXIMATE

NG GROUND
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BENTOMITE FABRIC LIMER:
SEE DETAIL AT RIGHT
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G 10" 5D PIPE
FOR BERM m
SECTION (A SECTION SECTION 2 SECTION
N.T.5. k—/ N.T.5. H.T.5 U EMERGENCY OVERFLOW DITCH  SCALE: 1"=10' | )
E 3 CONSTRUCTION NOTES 3
3 Fe@'x6" THICK
E g § § i CONCRETE SLAB FILL MATERIAL TO CONSIST OF SUITABLE ROCK AND SO (3) BEMTOMITE FABRIC LINER SHOWN IS TO BE CONSTRUCTED TGP OF BERM _ |

WIDE SHEETS. LAPS AND
ADJUSTED BY THE ENGINEER

" APPROVED FOR

IN THE FIELD TO MEET CONSTRUCTION TOLERANCES CONSTRUCTION ¥
LINER TO BE INSTALLED WHERE SHOWN ON POND DETAIL 12" MINIMUM COMPACTED SOIL -
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Prepared by:

Inland Pacific Engineering Comparny
707 W. 7th Avenue, Suite 200
Spokane, WA 99204
(509)458-6840

This report has been prepared by the staff of Inland Pacific Engineering Company under the
direction of the undersigned professional engineer whose seal and signature appear hereon.

Mike P. Yake



GENERAL

An overall preliminary drainage concept report has been completed by Inland Pacific Engineering
under separate cover (Preliminary Drainage Concept Report for Westridge, February 12, 1997),
and may be referenced in the report. The preliminary drainage report is an analysis of the overall
project, determining the total site’s predeveloped flow rates and storm volumes. This report will
only address the storm drainage design and calculations associated with the construction of Phase

L

PURPOSE

The purpose of this drainage report is to determine adequate storm drainage facilities satisfying
the City of Spokane requirements to be constructed to dispose of stormwater runoff created by
Phase I of Westridge.

PROJECT DESCRIPTION

Phase I of Westridge consists of developing 41 lots for single family housing. The property is
located south of the freeway in western Spokane, in Section 2, T. 25 N,, R 42 EW.M. The
proposed PUD is bordered by Grandview Avenue to the north, 25th Avenue to the south, "H”
Street to the east, and Kendall Street to the west. The location can be seen in the following

vicinity and site maps.

Phase I will include the realignment of Grandview at 17 Avenue and the construction of 21*
Avenue. Phase I will also include the construction of the large evaporation pond located in the
center of the site, and the construction of a smaller retention/detention pond at the intersection of

21* Avenue and Grandview.

ANALYSIS METHODOLOGY

As required by the City of Spokane, the developed peak flow and runoff volume from the site
cannot exceed that of the predeveloped condition for the 100-year storm event. Therefore, the
increase in volume resulting from development will be retained and disposed of in an evaporation

pond(s).

This development is within the Aquifer Sensitive Area (ASA) of Spokane County and is subject to
‘208' requirements.
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SOILS DESCRIPTION

Sheet 73 of the Spokane County Soil Survey indicates that the proposed site primarily consists of
Hesseltine soils with some small outcrops of Cheny & Uhlig, and Cocolalla soils. The Hesseltine

(HvC, HsB, Hob) and Cheney & Uhlig (CnB) soils belong to soil group B. The small outcrop of
Cocolalla (Cy) soil belongs to soil group C. The soil survey map can be seen in the appendix.

Curve Number & Time of Concentration

From the TR-55 manual, runoff curve numbers (CN) were obtained for the different land uses and
soil types. In the undeveloped condition, the property is currently covered with rocky material,
trees, and shrubs/weeds. However, with development, impervious roads, sidewalks, and
structures along with individual lawns and yards will occupy the property. The property is nearly
entirely composed of Type B soils and will be the soil type considered in calculations.

The developed CN was calculated for each basin using a weighted average, as summarized below.

CN Summary

HOUSE, DRIVEWAY, GARAGE 98
LAWN & YARD 61

ROAD & SIDEWALKS 98
PREDEVELOPED 65

The curve number for the lots developed in Phase I are calculated with the following information:
a 960 sq.ft. house, 400 sq.ft. driveway, and 440 sq.ft. garage with the remaining area as
lawn/yard. The impervious road and sidewalk surfaces within each basin were also used in the
calculations. The CN for each basin was calculated using the above described soil cover and
curve numbers. The weighted CN calculation sheets are included in the appendix.

Time of concentrations were calculated for the time of concentration paths shown on the basin
maps. The time of concentration calculation sheets can be seen in the appendix.

Inland Pacific Engineering, Inc. ‘ Page 2 Drainage Report for Westridge Phase I



EXISTING CONDITION
Predeveloped Basins

The predeveloped basins are delineated by the natural occurring high and low points of the
terrain. The predeveloped area has been divided into Basins A, B, C, D and E. Below the basins
are described and flow rates and storm volumes given for the 100-year storm.

Basin A, approximately 37.61 acres in size, currently drains into a sump area near the proposed
eastern boundary of the plat. As runoff fills this low point, the stormwater will overflow this area
and continue to the southeast as indicated by the existing contours. These 37.61 acres create a
predeveloped peak flow of 10.3 cfs to the low point, with a peak flow of 2.5 cfs leaving the sump
area and leaving the proposed site at its east boundary.

Basin B drains towards Grandview, flows over the street and continues over the bluff towards I-
90. Basin B is 10.36 acres in size and has a predeveloped flow rate of 2.3 cfs and a predeveloped
storm volume of 12,348 cu.ft. The predeveloped flow rate and runoff volume is not expected to
change with the development of Phase .

Basin C drains toward the west of the plat boundary toward Kendall Street. Basin C is 3.95
acres in size and has a predeveloped flow rate of 0.9 cfs and a predeveloped storm volume of

5,940 cu.fi.

Basin D drains toward the Grandview/17™ Avenue intersection. Basin D has an area of 8.12
acres and a predeveloped flow rate of 2.2 cfs.

Basin E is located in the southwest corner of the proposed plat and drains westwardly. Basin E
contains 4.78 acres and has a predeveloped flow rate of 1.3 cfs and a predeveloped storm volume
of 6,480 cu.ft.

DEVELOPED CONDITION

Developed Basins.

Using the high and low points of the proposed road grades, basins were defined for the proposed
plat. The developed plat has been divided into Basins A, B, C, D, & E.

Basin A contains the area that drains into the large evaporation pond near the center of the plat.
Calculations for Basin A were performed assuming the plat at build out to ensure that the
proposed evaporation pond constructed in Phase I could also handle the future phases of
development, Basin A will retain and dispose of all increase in runoff on site in a large
evaporation pond. During the 100 year storm event, this basin will produce approximately 97,146
cubic feet of stormwater runoff at build out. This is an increase of 50,490 cubic feet that requires
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storage for evaporation. A water budget analysis for the approximate 43 acres within Basin A
with the provided evaporation pond with a bottom area of 142,951 sq.ft has been performed and
is included in the appendix. The evaporation pond will also provide 208’ treatment.

Basin B is delineated by the ridge north of 21st Avenue and the proposed high points on
Grandview Avenue. With the development of Phase I, this basin includes the back portion of 6
lots that front 21* Avenue. Basin B has a developed flow rate of 2.3 cfs and a developed storm
volume of 12,348 cu.fi, equal to the predeveloped rate and volume.

Basin C is a relatively small basin located at the western boundary of the plat, containing Beard
Court. This area will drain into a pond area (Pond C) at the intersection of 21st Avenue &
Grandview Avenue. The pond will retain and evaporate the increase in volume from Basin C and
will release runoff at no greater than the predeveloped rate as required by the City of Spokane.
The developed flow rate is 3.0 cfs and 11,484 cu.ft. of storm volume. Therefore, a minimum of
5,544 cu.ft. is required to be stored onsite for evaporation. The remaining stormwater will be
discharged at a flow rate no greater than 0.9 cfs.

Basin D consists of the improved Grandview Street. This street will continue to utilize existing
drywells to control the runoff from its surface.

Basin E is located in the southwest corner of the proposed plat and drains westwardly and is not
affected by the development of Phase L

Stormwater Summary for the 100 Yr. Storm

teq torage |
A 2.5 cfs ¥2.29 cfs 46,656 cf | 97,146 cf 50,490 cf 616,884 cf
B 2.3 cfs 2.3 cfs 12,348 cf 12,348 cf 0 0
C 0.9 cfs *%0,22 cfs 5,940 cf 11,484 cf 5,544 cf 5,590 cf
D 2.2 cfs 2.3 cfs 9,828 ¢f 9,972 cf n/a 0
E 1.3 cfs 1.3 cfs 6,480 cf 6,480 cf 0 0

* This is the capacity of the 10" PVC allowing discharge from the plat at or below the predeveloped rate.
** The peak flow out of Pond C @ 21* Avenue & Grandview Avenue.

Inland Pacific Engineering, Inc.
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DRAINAGE DESIGN
Phase I Onsite Calculations

Phase I has been divided into developed basins to determine the peak flows at points where inlet
facilities will be installed. The basins have been determined by the high and low points of the
proposed streets in Westridge, including the streets that will be constructed with a later phase that
contribute runoff to an inlet in this phase. The basins are labeled A through J and can be seen on
the onsite basin map.

Phase I Developed Basins A and B drain toward the intersection of 21* Avenue and Grandview.
At this intersection will be a retention/detention pond that will control the peak flow and volume
leaving the site. This predeveloped basin is described in the preliminary drainage report. This
pond (Pond C) will retain the increase in developed volume and dispose of it through evaporation.
Stormwater above the developed volume increase will be discharged through an overflow pipe at
the predeveloped flow rate or less.

Phase I Developed Basins C through J will produce stormwater that will be collected and
disposed of in the large evaporation pond located near the center of the site. This pond will retain
the increase in developed volume and dispose of it through evaporation. Stormwater above the
developed volume increase will be allowed to be discharged off the plat through a pipe at the
predeveloped rate or less.

The retention ponds will also be providing ‘208' treatment in the first 6" of pond bottom depth.

Inland Pacific Engineering, Inc. Page 5 ‘Drainage Report for Westridge Phase I



Peak Flow Calculations

Using the rational method, the peak flows for each Phase I Basin have been calculated for the
100-year storm. The runoff coefficient was determined based on the dwelling units per acre ratio.
The calculation sheets can be found in the appendix.

Basin Peak Flow Summa

4.12 cfs

2.11 cfs

0.86 cfs

1.54 cfs

7.89 cfs

1.27 cfs

4.22 cfs

i {imiglalw {»

2.04 cfs

1 1.51 cfs

J 1.46 cfs

Inlet Calculations

Based on the expected peak flow during the 100-year storm, and the grades of the proposed
streets, calculations were performed to determine the size and number of inlets required to
capture the developed runoff. Inlet calculations are in the appendix as well as the pipe flow
calculations. ‘

Backwater Calculations

Backwater calculations were performed to verify that the inlets and pipes were properly sized and
that there is adequate freeboard for the grates. The backwater calculations can be found in the

appendix.
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Evaporation Calculations

Evaporation calculations have been performed following the Spokane County interim policy on
evaporation ponds, a policy which has been adopted by the City of Spokane. The evaporation
pond cycle begins with the increase of runoff volume due to the development from a 100 year
storm and then adds the runoff volume expected for each month based on the average
precipitation rate and subtracts the average evaporation and infiltration for each month from the
pond and any overflow volumes.

46,656 CF 97,146 CF 50,490 CF 619,128 CF
C 5,940 CF 11,484 CF 5,544 CF 5,590 CF
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APPENDIX

VICINITY MAP & SOILS MAP
GEOTECHNICAL LETTER
PREDEVELOPED HYDROGRAPH CALCULATIONS
DEVELOPED HYDROGRAPH CALCULATIONS
PEAK FLOW CALCULATIONS
INLET CALCULATIONS
PIPE FLOW CALCULATIONS
BACKWATER CALCULATIONS
POND “C” ROUTING CALCULATIONS

EVAPORATION CALCULATIONS
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INLAND PACIFIC ENGINEERING, INC.
August 15, 1997

West Jackson Company, Inc.
108 South Jackson Street, Suite 300
Seattle, Washington 98104

Attention: Mr. Barry Margolese

Subject: Geotechnical Review of Site Stormwater Disposal
Proposed Westridge Residential Development
Spokane, Washington

Dear Barry:

Inland Pacific Engineering Company (IPEC) is pleased to present this review of geotechnical
considerations that impact the proposed Westridge stormwater collection and disposal facilities.

Subsurface Conditions

Subsurface conditions in the proposed stormwater retention area were evaluated during site visits
on September 12, 1996, and on March 5, 1997 by members of our staff.

During the first visit, we drilled three holes by hand auger methods to depths of approximately 6
to 8 feet below the existing ground surface, for the purpose of estimating the groundwater
gradient across the central low area, which is to be reserved as open space for stormwater
management. The general direction of the gradient, as calculated using the elevations of water in
the holes determined with a standard optical level, is shown on Figure 1.

Our second set of explorations, also'advanced by hand auger methods, was performed to evaluate
the possibility of settlement of embankments founded on the suspected soft soils at the eastern
margin of the central low area. Our explorations encountered dark brown topsoil, over soft
clayey silt, over saturated fine to medium sand to the full depths explored. It appears that some
excavation and replacement of settlement-prone soils will need to be accomplished during site
development, to provide suitable soils for founding the proposed improvements along Westridge
Drive and portions of 21* Avenue.

Drywells

Drywells will be of very limited use for stormwater disposal on this site, in our opinion. Portions
of Phase 1 will be founded upon basalt bedrock, whose limited infiltration capacites can be
improved somewhat by fracturing the rock with controlled blasting techniques. The fine-grained
. nature, as well as the high moisture content of the soils in the central low area will not provide
sufficient infiliration rates to make drywells a feasible method of stormwater disposal.
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Geotechnical Review of Site Stormwater Concept
Westridge Project

August 15, 1997

Page2 of 3

Stormwater Retention Pond

Current Phase 1 grading plans show the proposed Westridge Drive to be founded upon an
approximately 10 feet high fill enbankment, which will contain buried sewer and water, and
storm drainage collection and distribution elements, as well as serve as foundation material for
the adjoining residences. This embankment will cross the lower (down-gradient) margin of the
lower central area, effectively serving as the eastern limit of the proposed stormwater
management area.

The amount of impact of the maximum water elevation on the downstream development will
likely depend on the permeability of the embankment material, which will control the head loss
on the seepage through the embankment. The likely embankment material to be found or
manufactured in quantity on this site (shot rock) would likely be more permeable than the silty
soils which the water travels through now. With the increased hydraulic head coming from the
higher water level in the pond, down-gradient water levels would also rise in proportion to the
higher permeability and gradient.

Mitigation of possible elevated downstream water levels could include reducing the permeability
of the embankment, or increasing the head loss through the embankment. The most feasible
alternative would be to place a relatively impervious liner on the upstream face of the fill
embankment, keyed into native silt and clay soils at the bottom. It should be possible to reduce
the permeability of the embankment so that the preferential (easiest) flow direction is into the
native silty pond subgrade soils, thus keeping the downstream groundwater conditions as close to
the same as predevelopment conditions as possible, depending upon the liner type and
construction practices utilized. The need for a blanket or chimney drain within the embankment
would best be evaluated at the time of construction, depending on the embankment fill soil and
pond liner types actually used. '

Basements

Basements must be constructed with the overall site groundwater conditions in mind, to avoid
conflicts with below-grade construction. In areas adjacent to the central low area, lowest floor
slab elevations should be an appropriate distance above the highest anticipated water elevation in
the site stormwater detention facility.

In other areas of the site, excavations for basements are likely to be hoe-rammed or blasted into
basalt bedrock. Such excavations can easily become a relatively impermeable. bathtub that will
serve to hold water against the foundation walls. Four-sided (enclosed) basement excavations
should be constructed with a bottom that has a relatively constant grade downward to a low side
or corner, to make a pumped sump installation more efficient. Daylight basements in bedrock



Geotechnical Review of Site Stormwater Concept
Westridge Project

August 15, 1997

Page 3 of 3

excavations should have the bottom of the excavation grading downward to the daylight side,
again to promote drainage of the excavation once the home has been constructed.

In any case, there is the potential for site groundwater conditions to negatively influence
residential construction on this site. Without intimate knowledge of lot excavation/fill
configurations, final lot grades, differences between lowest structure grades and highest water
levels and other factors, the advisability of basement construction cannot be addressed in a
general statement at this time. Specific subsurface and groundwater conditions particular to each
building site should be addressed on a lot-by-lot basis by a geotechnical engineer prior to
construction, to determine the limitations on or advisability of basement construction.

Closure
We are pleased to be able to present this letter, and look forward to successful construction of the
project. If you should have any questions regarding this letter or other aspects of the project,

please do not hesitate to call.

Respectively submitted,
Inland Pacific Engineering, Inc.

Jerry E. Peterson, P.E.
Geotechnical Engine

Mike Yake, P.E. ‘ \A/
Principal [expires 570171 (1S
l | %4

Enclosure: Site Plan, Figure 1 J\Document96133\Geostuflwpd
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| | | | | | ] FINAL PLAT

R SRR o TR T ESTWOOD HILLS
Ry SECOND ADDITION

0

_AUDITOR'S CERTIFICATE

PLANNED UNIT DEVELOPMENT  :

PoF D SR Wit AT THE REQUEST > W
S S BEING A REPLAT OF PORTIONS OF WESTWOOD HILLS (Signed)

(R A Y Ay T, S unty Auditor

LOCATED IN THE N.W. 1/4, OF THE S.E. 1/4, OF SECTION 26,

1 ”
— 89°'58'35" W__ 479.56 |
T8 T G o5 TOWNSHIP 25 NORTH, RANGE 42 EAST, W.M,,
25' REAR YARD|SETBACK
rt‘— SR e R e e : iR CITY OF SPOKANE, SPOKANE COUNTY, WASHINGTON.
e 7 He 6 i 5 4 4 /s
5 |l B A 5ls 7212 SF. S / 4
- 3 o v F. 25
= lL_”' onume el 7227 SE. U pigp s & 16803 SF. ) 25 fR
EASEMENT PARER — — — 3/ 107 uTLiTY o DEDICATION
|| s 2111 8.~ #” EASEMENT /
8 =T KNOW ALL MEN BY THESE PRESENTS, that Griner, Potten & Souther Investments, o Woshington IN WITNESS WHEREOF | haove hereunto set my hand.
| General Portnership, has coused to be platted into Lots, Blocks, ond Privote Streeis, the fond shown
|
I 11404 S.F ey hereon to be known os WESTWDOD HILLS SECOND ADDITION, Plonned Unit Development, Griner, Potten & Sauther Investments
H | being a replat of portions of the plat of Westwood Hills ond of adjoining street rights=—of—wa:
LT gccording to the plot recorded in Book 15, ot Poges 76 and 77, in the NWi/4 of the SE1/4 of Section
‘° 26, Township 25 North, Ronge 42 East, W.M. Cily of Spok Spok County, Washingt .
i described as follows:
.-u i omas E. Grines
LA\ Beginning at the southwest corner of Lot 1, Block 1 of Westwood Hills First Addilion, according to the
9 “3_-.\ - plat recorded in Book 22, ot Page 38; thence S00'32'08°E, olong the west line of soid plat of
o\ \By Westwood Hills, §15.00 feet; thence NBZ'27'52"E, 78.00 feet; thence N49'05'28°E, 183.76 ‘STATE OF WASHINGTON
B412 SF. feet to o point on o 251,93 foot rodius nontangent curve o the right. the center of ci!c!g_. of which COUNTY OF SPOKANE Jss
J bears N49'05'28°E; thence along the arc of said curve, through o central angle of 4'56'24 On this fo_l doy " of Qn‘"'ﬂ . 1996, before me personally appeared Thomas E.

21,72 feel; thence NEZ'54'34°E, 120.67 feet to the most weslerly corner of Lot 1. Block 3 of said
plot of Westwood Hills First Addition; thence along the boundary of seid plot the following six (8}
calls: 1) NEZ'54'34°E, 130.25 feel to o point on @ 50.50 foot radius nontongent curve to the
right, the center of circle of which bears NSS'0B'S1°E; 2) clong the arc of seid curve, through o

Griner, of Griner, Palten & Souther Invesiments, the Woshington General Paortnership that executed
the within ond foregaing instrument, ond acknowledged said instrument to be the free and voluntary
act ond deed of said partnership for the uses and purposes therein mentioned ond stoted on ooth
thot he wos authorized to execute said instrument.
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central angle of 111°34'58", 98.35 feet to the point of reverse curve of o 20.00 fool rodius curve " " :
oL {o the left. the center of circle of which beors N1Z318°11°W: 3} olong the arc of said curve, Sl IEFE:!{E:ESS WHEREOQF, | hove hereunto set my hand_apd offixed my segl the day and year first
e g through o central angle of 44'49'42", 15.65 feet; 4) NBE'23'45°W, 122.91 feet; 2
wn 5) N25'27'52°F, 296.58 feet; 6) NBF'S8'35"W, 479.56 feet to the POINT OF BEGINNING. Notory Public in and for the Stole of Washinglon residing in Spokane.
o N BI27'82 E ] coh N o 1 My crgmmiss'm expires 7 3
3 g . " i
o 120.00 ] 25" REAR 86°23 45" W The owners adopt the plan of Lots, Blocks, Common Arecs, and Private Streets shown hereon. The
| 2 YARD SETBACK -~ 2257 / - owners hereby woive all claims ogainst any governmentol outhority for domage which may be
w @ N §| - 10° UTILTY A=44"49'42 occasioned to the odjocent land by the estoblished construction, maintenance, ond ossocioted LCITY COUNCIL =
g x || 1 J| vi |78 - EASEMENT =20.00" drainage focilities for the public street odjoining this plal. Slope eosements are hereby gronied fo the This plot. hos been reviewad on this &< day o{_QE&_‘_ow 1996, and is found to be in
wl® #7200 55, 2 13 AN ST Ry I 15-65' i City of Spokane for the construction of the public street adjoining this piat. full pli with the Conditions of Approval stipuloted in the Hearing Exominer's approval of the
T | s Bl =19. ] "Westwood Hills™ preliminary plat file #92-63-PP/PUD.
o B | N BI27s2" E 8 A \_J!D"{:\'_“- o3 "= / This PUD plat ond all portions thereof shall be restricted by the terms of the Covenonts, Conditions, e o # !
o T20.00 - ond Restrictions of the Westwood Hills PUD. The property owner has creoted private streets
;‘E l < . | and common areas as shown thereor ond as further described in ihe Declaration of Covenants,
=] it i i & = ' " Conditions, and Restrictions of Westwood Hills PUD os recorded on the 14th Doy of October, 19896,
= 1% 2 A=111"3458 under Auditor’s File No. 4044798, The common areas ond private streeis os shown hereon ore
| = & e R=50.50" not for use by the general public, but are dedicoled sclely to the common use and enjoyment by [TORN Oc# & er
K Foow | | S : the residents of the Westwood Hills PUD. # 1o form tis _a2# TP day of L + 1996,

7295
EAl

L=98.35"

Ri T The Wi i Hills PUD A iation, as created by document filed on the the 7th doy of October,
| ax2sil 1 1596, under Secretory of Stote U.B.L No. 601-743-594, ond its successors, os owners of the
= LI} privale streets and common areas, will be responsible for maintenance of these privote streels ;
1 L and common oreas and for the maintenonce of the water, sewer, storm sewer, aond dreinage facililies CITY TREASURER 5
| ‘1 3 i v Iocated therein_and in additionol easements as shown herean, No portion of the "Commen Areas’, T hereby certify thot oll ossessments for which the property incluged within this subgivigign may be
] w\' \ Lots 16 and 13._Bloclk 1, moy be used for any resicentiol structure or transferred as a lot o be lioble, have been duly poid, satisfied, or dischorged as of this Zﬁ‘ day of m& 1956
2 | BEO3 SF. * used for any residenlial structure, but must be lefl in open space for the commaon use and together
& | with the private streets, be held in p by the d Hills PUD A tion, . ! .
& [ 1‘_“,- 3 o 5 ‘\\ and shall be considered subservient eslotes for tox purposes to the other |ots creoted herein. E ot Shohone i reoay
o 2, X ~
1l BAET 2y T { Eesemnents are hereby gronted over the private streets ond common oreas shown hereon and over g £
Iy A=4"56 24; ten—foot (10') wide Strip odjoining the private streels shown hereon to the City of Spokone and its COUNTY TREASURER ¥

permittees and ossigns for the construction, reconstruction, maintenonce, and operotion of utilities | hereby thol aoll_required taxes *""Ghdﬂ:; :bEW levied against the land shown hereon have bgen -
{including cable television), together with the right to inspect soid utilities and to trim ond/or remove fully paid this _ZStA  day of . 1996, - E

1-72 - .\ brush and trees which may interfere with the construction, maintenance. ond cperotion of some. i!!ﬂ gg { 2 ! 3 J! 1 ﬁ h s .3;, %‘
= : > J Spokone County Treasurer ",

_l,_ — _ LEGEND The private droinoge easement shown hereon is hereby granted to the Westwood Hills PUD Association. 5

| 4, o Rzt

il 10376 SF. o

25"

g |l B
e | WS : NOTE: 172" REBAR W/CAP MARKED "AKC INC. 12904 This plot is not in ony Irrigotion District. The land in this final plat is not in an irrigotion district, W = ﬁ %d
| 1 5 > | #";E;SD” ALL LOT CORMERS WITHIN \ drainage channel, or floed ploin; it hos no pending oreas or bodies of woter. E*‘y"'"!d opd approved th day of . 1986,
7 BOMISION i Lo :
bq’Q) | O = SET 1/27 REBAR MARKED “A&C INC. 12904 = "-{\L The minimum rear building setbock is 25 feet, the minimum front building setback is twenty feet (207) gﬂa
| 12862 SF. a5/ 07 A [ ®® = |/2° REBAR FOUND AS SHOWN PER PLAT OF WESIWDOD from the adjacent right—of—way, and the minimum side building setbock s twelve feet {127, with ihe pokone County Adb&sstr
| ’ i kq %’b' HILLS FIRST ADDITION UNLESS OTHERWISE NOTED I — combined side building setbacks tolaling not less thon iwenty percent (20%) of the iot width, to o
== ['— 30° UTILITY h | R = RADIAL BEARING """--\.._\_/ maximum of 20 feet. a z . .
2 ] EASEMENT \k SF. = SQUARE FEET | | red the 30th duE 3 Hctcner, 1992 by the City of Spokane Hearing Examiner ond endorsed this
; | | TPOB =  TRUE POINT OF BEGINNING | — This plat will be served by City sanitory sewer ond woter system only. Individuol on-site sewage day of . 1996,
) j —_  systems ond private wells ond woter sysiems ore prohibited. The City woter system approved by
ba.oa EQUIPMENT AND PROCEDURES County ond State health officiols ond the City Fire Deportment will be installed within this plol. The - s =
D T P TS SURVEY WAS PERFORMED WITH A 8 SECORD TOTAL | plattor will provide for individual domestic woler service as well as fire protection to each lot prior to City of Spokane, Subdivision Administrator -
N 89°27'52" E | || STATION THEODOLITE USING FIELD TRAVERSE PROGEDURES. | RADIAL BEARING TABLE 2ls: CITY _ENGINEER
i 8.00 | | R VERTICAL DATUM [URE BEARING | Prior to the sole of any lot with this subdivision, o functioning public sewer system complying with the Examined and opproved as this __ [8+h _ doy of _ Oefober . 1996.
YA B T l P [ ATIONS 1S € J b 315207 requirements of the Department of Public Works, and the lot shcll be cdequately served a fire
| DATUM PLANE FOR ELEVATIONS IS CITY OF SPOKANE. n?j ki ned Pbd the. Spok Fre D t
ydrant as ermine y the Spokane Fire Deportment. -
| | BASIS OF BEARING " ity Engineer
| | MO 32'DBW WAS ASSUMED ON THE WEST LINE S | el Prior to tnel iss_uo'n%g of lo Cter?ificute of O pan: hfo'.' any resid within lhi_s:hs;ahdiwilsi?‘n. all R’
| A5 SHOWN ON THE PLAT OF WESTWOOD HILLS. e ] xg::::d’““g‘ysih':‘c‘;l;"g, ’Sf:km';:”' LI U i Becardance Wit \Se Ridne “Tanie! B. Clork, cerify Bm o Professional Land Surveyor licensed in the State of
= S P R _——— .J SESE 20" W z 'ﬂ'_ushi[nglon&‘ (tPLt_S Nu:».t 12904); that this Plat relp'tr_usantrs lcr!‘ survey matcle "l;y me urdm:.:c:. mly
N Al or part of the land being platted hereon is subject to: direction; thot it is o true and correct representation of e londs octually surveyed; thot all
; | |l CURVE TABLE J84s03 W} An easement including the terms, covenants, and provisions thereof gronted to Per Viclor Sjodin, ;g::;r;:gtsofsr:f:nwr&ereon actually exist os shown, and that this Plat conforms in ol respects ta the
L Ars323 husband, and Agnes Sjodin, as recorded Seplember 24, 1941, under Auditor's File No. 5158254 ik :
5 1 CLRVE ARC DELTA RADILUS L BE40 43 An ovigotion easement including the terms, covenants, and conditions thereof granted to the City
Qg [+ 14,51 13429 20.00 L 3639 of Spokone and County of Spok as r P t 17, 1979, under Auditor's File Na.
3 By [F] 11.50 SEEST 4550 (LD 2000 : 7309170401;
é o €3 12.03 I 20.00 [ L20 SR The restrictions, setbock lines, and ts or quasi ts for slopes for cut or fills
= o i C. 12.05 FENT 20.00 Lzt AP0 45 W} contained on the foce of the plal of Westwood Hills:
A e 0 25 50 100 €5 : 54’537 45,50 ¥H 283132 W | Covenants, Conditions, ond Restrictions contained in Declorotion of Restriclions of Westwood
3] Z BE 3020 20.00  L23 SELLIG= Hills recorded April 10, 1986, under Auditer's File No. BE04100266;
SCALE: 172507 €7 31, S03335 20.00 124 BYIE3E ]
= LET = [ 30.00 6497227 251.93 125 SU3543 € | This subdivision hos been mode with the free consent ond in accordonce with the desires of the
= 5] 21.72 45624 751,93 [ L26 SE3i 45 W _J owners of the land so divided. The signotories hereof hereby certify that they are the owners of, ond
b = = it T ELTEH EEL BT3830° W_| the only parties having any interest in the land so divided, ond that the property shown is not
= 8 TOTAL PLATTED AREA = 4.81 AC. < 78 Jowsd s 15.00 | L28 550851 W | encumbered by any delinquent toxes or ts. The og t herein expressed shall be a
5 S FD. 374" % z Rk LAt 200 -ig Lo covenant to run with the lond ond shall be carried os o provision in each deed drawn to transfer
£ < iroN PIPE_\ PRIVATE ROAD R/W = 45,485 S.F. - 3““3:3; fg‘ﬁﬁ'“‘ _“;E_ e ﬁi’g‘ia' ownership of any ond all property delineated within this plat.
= = ACCEPTED AS L T15 7148 730139 50,50 | L3z T4202 £ |
& SW. CORNER COMMON AREA = 13,001 S.F. tre ECET) 15 M VX VA (55 ; = e
= £ OF WESTWOOD 17 [FIKF] 155250 37.00 L34
o 2 HILLS PLAT C18 25,46 97 15'08" 15.00 | L3S 7 Adams & Clark, Inc.
= Z VISITED JUNE 24,1993 [§iE] 7135 F4300" 75193 [s6 Spokane, Wk 99204
- = i 8. 453538 ; 57 —25= pokane,
1 & HeaT AT E T :gx 6-25-42 (508) 7474600 F{509) T47-BO1
= : : Project No._$3-115
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soilHlandscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percentof AOl
1021 Cocolalla-Hardesty complex, 0 6.7 20.1%
to 3 percent slopes
3115 -Northstar-Rock outcrop 217 65.0%
. complex, 3 to 15 percent
slopes
3126 Rock outcrop-Northstar 34
complex, 15 to 30 percent
slopes
7131 Urban land-Northstar, disturbed 1.6
complex, 3 to 8 percent
slopes
Totals for Area of Interest 33.4

Map Unit Descriptions

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, 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 soil 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 to 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
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Custom Soil Resource Report

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 soll
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one 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 soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, O 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 complex, 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 soll
material and support little or no vegetation. Rock outcrop is an example.
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Spokane County, Washington

1021—Cocolalla-Hardesty complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2wd5
Elevation: 1,950 to 2,400 feet
Mean annual precipitation: 15 to 18 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if drained and either protected from flooding
or not frequently flooded during the growing season

Map Unit Composition
Cocolalla and similar soils: 50 percent
Hardesty and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cocolalla

Setting
Landform: Drainageways, depressions
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from volcanic ash with loess mixed in the upper
part

Typical profile
A1-0to 11 inches: ashy silt loam
A2 - 11 to 28 inches: ashy silt loam
Cg1 - 28 to 37 inches: ashy silt loam
Cg2 - 37 to 43 inches: ashy silt loam
Ab - 43 to 54 inches: ashy silt loam
Cgb - 54 to 60 inches: ashy silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 11 inches
Frequency of flooding: NoneFrequent
Frequency of ponding: Frequent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very high (about 13.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: RO09XYB01WA - WET MEADOW 16-24 PZ
Hydric soil rating: Yes
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Description of Hardesty

Setting
Landform: Depressions, drainageways, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from volcanic ash mixed with loess in the upper
part

Typical profile
A1-0to 4 inches: ashy silt loam
A2 -4 fo 11 inches: ashy silt loam
Bw1 - 11 fo 23 inches: ashy silt loam
Bw2 - 23 to 32 inches: ashy silt loam
C1- 32 to 39 inches: ashy very fine sandy loam
C2 - 39 to 60 inches: ashy loamy very fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well 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 23 to 30 inches
Frequency of flooding: RareNone
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Ecological site: FOO9XYO001WA - Mesic Xeric Loamy hills and canyons,
Ponderosa Pine Moderately Warm Dry Shrub
Other vegetative classification: ponderosa pine/ninebark (CN190)
Hydric soil rating: No

Minor Components

Rockly
Percent of map unit: 4 percent
Landform: Plateaus
Landform position (two-dimensional); Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: ROO9XY301WA - VERY SHALLOW 16-24 PZ
Hydric soil rating: No

Saltese
Percent of map unit: 3 percent
Landform: Flood plains, depressions, drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
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Ecological site: RO44AY501WA - Mesic, Aquic, Organic Depressions and Seeps
Hydric soil rating: Yes

Speigle
Percent of map unit: 1 percent
Landform: Escarpments
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Northstar
Percent of map unit: 1 percent
Landform: Plateaus
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Water
Percent of map unit: 1 percent

3115—Northstar-Rock outcrop complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2wgm
Elevation: 1,800 to 2,550 feet
Mean annual precipitation: 1510 19 inches
Mean annual air temperature: 42 to 50 degrees F
Frost-free period: 90 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Northstar and similar soils: 50 percent
Rock outcrop: 25 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Northstar

Setting
Landform: Plateaus
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Loess with an influence of volcanic ash over residuum and/or
colluvium derived from basalt

Typical profile
0i - 0to 1 inches: slightly decomposed plant material
Oe - 1 to 3 inches: moderately decomposed plant material
A1 - 3to 6inches: extremely cobbly ashy loam
A2 - 6 fo 11 inches: extremely cobbly ashy loam
BA - 11 to 17 inches: very gravelly ashy loam
Bw - 17 to 26 inches: extremely gravelly loam
R - 26 to 36 inches: bedrock

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: 23 to 43 inches to lithic bedrock

Drainage class: Well 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: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: FOO9XY0O01WA - Mesic Xeric Loamy hills and canyons,
Ponderosa Pine Moderately Warm Dry Shrub
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Hardesty
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Other vegetative classification: ponderosa pine/ninebark (CN190)
Hydric soil rating: No
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Rubble land
Percent of map unit: 5 percent
Hydric soil rating: No

Rockly
Percent of map unit: 5 percent
Landform: Plateaus
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: ROOSXY301WA - VERY SHALLOW 16-24 PZ
Hydric soil rating: No

Stutler
Percent of map unit: 4 percent
Landform: Outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Cocolalla
Percent of map unit: 4 percent
Landform: Drainageways, depressions
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: RO0O9XYB01WA - WET MEADOW 16-24 PZ
Hydric soil rating: Yes

Klickson
Percent of map unit; 2 percent
Landform: Escarpments
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Douglas-fir/ninebark (CN260)
Hydric soil rating: No

3126—Rock outcrop-Northstar complex, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 1rdnv
Elevation: 1,800 {o 2,500 feet
Mean annual precipitation: 1510 19 inches
Mean annual air temperature; 46 to 50 degrees F
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Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 40 percent
Northstar and similar soils: 35 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Northstar

Setting
Landform: Plateaus
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess with an influence of volcanic ash over residuum and/or
colluvium derived from basalt

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oe - 1 to 3 inches: moderately decomposed plant material
A1 - 3to 6 inches: extremely cobbly ashy loam
A2 - 6 to 11 inches: extremely cobbly ashy lcam
BA - 11 to 17 inches: very gravelly ashy loam
Bw - 17 to 26 inches: extremely gravelly loam
R - 26 to 36 inches: bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 23 to 43 inches to lithic bedrock
Drainage class: Well drained

Capacity of the most limiting layer fo transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
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Ecological site: FOO9XYO01WA - Mesic Xeric Loamy hills and canyons,
Ponderosa Pine Moderately Warm Dry Shrub

Other vegetative classification: ponderosa pine/common snowberry (CN170)

Hydric soil rating: No

Minor Components

Speigle
Percent of map unit: 10 percent
Landform: Escarpments
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

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

Fourmound
Percent of map unit; 5 percent
Landform: Plateaus
Microfeatures of landform position: Mounds
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Rockly
Percent of map unit: 5 percent
Landform: Plateaus
Landform position (two-dimensional); Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO09XY301WA - VERY SHALLOW 16-24 PZ
Hydric soil rating: No

7131—Urban land-Northstar, disturbed complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2mdnh
Elevation: 1,800 to 2,360 feet
Mean annual precipitation: 17 to 19 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland
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Map Unit Composition
Urban land: 60 percent
Northstar, disturbed, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Northstar, Disturbed

Setting
Landform: Plateaus
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess with an influence of volcanic ash over residuum and/or
colluvium derived from basalt

Typical profile
A1-0fo 6inches: extremely cobbly ashy loam
A2 - 6 fo 11 inches: extremely cobbly ashy loam
BA - 11 to 17 inches: very gravelly ashy loam
Bw - 17 to 26 inches: extremely gravelly loam
R - 26 to 36 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: 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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: FOO9XY001WA - Mesic Xeric Loamy hills and canyons,
Ponderosa Pine Moderately Warm Dry Shrub
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No

Minor Components

Rockly, disturbed
Percent of map unit: 5 percent
Landform: Plateaus
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Landform position (two-dimensional); Summit

Landform position (three-dimensional): Interfluve
Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: RO09XY301WA - VERY SHALLOW 16-24 PZ
Hydric soil rating: No

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

Lakespring, disturbed
Percent of map unit: 3 percent
Landform: Terraces, outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Other vegetative classification: ponderosa pine/ninebark (CN190)
Hydric soil rating: No

Springdale, disturbed
Percent of map unit: 2 percent
Landform: Outwash terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/common snowberry (CN170)
Hydric soil rating: No
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