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INTRODUCTION:

The purpose of this drainage report is to identify drainage runoff characteristics resulting from
development of the proposed Commons on Regal project. This drainage report will determine the
drainage infrastructure improvements that are necessary to control and treat the storm water
runoff from the project site. The report will demonstrate there is no negative impact to the
adjacent properties with the proposed development. The proposed project lies within the City of
Spokane and will be designed in accordance with the Spokane Regional Storm Water Manual
(SRSM). Due to the poor-draining onsite soil beneath the proposed ponds, treatment methods
will be based on equation 6-1d:, V=1815A, as outlined in the SRSM. However, the proposed
pond volumes analysis, will be based on the SCS Curve Number method. The peak flows and
volumes for these storm events are shown in the calculations that are included within the
Appendix of this report.

NARRATIVE:

PROJECT DESCRIPTION:

The proposed project is a two (2) phase shopping center located east of Regal Street, west of
Fiske Road and between 55" Avenue and 53™ Avenue. This storm drainage report will address
storm drainage solution to phase one (1) of this development.

When this projected began in 2014, the existing site was covered with field grass, weeds, and
pine trees found in the topographic survey. Since then these features have been removed because
of the regrading effort taking place today. The existing buildings are to be removed at the time of
the development.

The proposed development of the site will be for a shopping center and associated onsite storm
drainage facilities. The proposed storm water facilities will adequately collect, treat and
discharge the storm water runoff from the proposed development.

The proposed project is located east of Regal Street, west of Fiske Road and between 55
Avenue and 53™ Avenue. The site is located within Spokane County and lies in the NW % of
Section 03, T. 24 N., R. 43 E., W.M. The parcel numbers for the site were recently changed from
34032.0494, 34032.0480, 34032.0481, 34032.0446, and 34032.0447 to parcel number
34032.0494. A vicinity map is attached in the Appendix.

GEOTECHNICAL INFORMATION:

The existing soils are listed as 7106 Urban land sandy substratum, 0-15 percent slopes, 7120
Urban Land Marble, distributed complex, 0-3 percent slopes, 7150 Urban Land-Seabolt,
distributed complex, 0 to 3 Percent slopes by the United States Department of Agriculture’s
(USDA) Natural Resource Conservation Service (NRCS) Web Soil Survey soil map. A soil map
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is included in the Appendix. Per the Soil Survey, the onsite soils are classified as Hydrologic Soil
Group Type D.

A Geotechnical Evaluation was completed on site by GeoEngineers Dated May 18, 2016. The
Geotechnical Evaluation verifies the soil types listed above and provides soil tests and
recommendations.

Per the attached geotechnical evaluation, the geotechnical engineer states a traditional bio-
infiltration swale will not be feasible. That being said, five (5) options were provided for storm
drainage solutions: (1) discharge into Hazels Creek Storm Basin, a City of Spokane regional
drainage facility, (2) using shallow infiltration swales, (3) draining to drywells instead of basalt
rock, (4) holding storm water in retention swale, (5) or all of the above.

PRE-DEVELOPMENT BASIN INFORMATION:

Pre-development, a preliminary survey showed the site sloping to the northwest corner of the
property and along 53™ Avenue with assorted pine trees, field grass and weeds. A Pre-
Development Basin Map is located in the Appendix. Because of the site grading that has taken
place, this site no longer reflects the original report and topography.

Table 1 — Pre-Development Project Site Basin Summary

Total Basin | Impervious Pervious
Basins Area (sf) Area (sf) Area (sf) PGIS (sf)
Pre A 168,710 | 1,905.00 | 166,805.00 | 0.00 |
Pre B 198,996 0.00 198,996.00 0.00
PRE
TOTAL 367,706 1,905.00 365,801.00 0.00

POST-DEVELOPMENT BASIN INFORMATION:

The Post-Development basins are defined by designed finish grades and storm drain facilities.
The project site has twelve (12) basins determined by first site grading and second treatment and
discharge ponds. A copy of the basin map and calculations are included in the appendix with a
summary provided in the following table.
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Table 2 — Post-Development Project Site Basin Summary

Total
Basin Impervious | Pervious
Basins Ponds | Area (sf) Area (sf) Area (sf) | PGIS (sf)
Post A | Pond A 5,799 1,843.00 3,956.00 1,843.00
PostB | Pond B 22,071 16,385.00 5,686.00 | 16,385.00
PostC | Pond C 35,558 27,409.00 §8,149.00 | 24,056.00
PostD | PondD 7,942 5,824.00 2,118.00 5,538.00
PostE | Pond E 30,041 24,592.00 5,449.00 | 21,631.00
PostF | Pond F 13,765 10,795.00 2,970.00 | 10,282.00
Post G | Pond G 8,602 4,002.00 4,600.00 | 2,937.00
PostH | Pond H 19,603 14,706.00 4,897.00 | 14,126.00
PostJ = 4,845 4,845.00 0.00 0.00
Post K e 8,453 8,453.00 0.00 0.00
Post L i 8,462 8,462.00 0.00 0.00
Post M hd 4,842 4,842.00 0.00 0.00
TOTAL - 169,983 132,158.00 | 37,825.00 [ 96,798.00

** Buildings, see Basin Map to Determine Pond

Table 3 — Post-Development Project Site Pond Summary
(Method 1815A (ac))
Treatment Area/Volume
; (square feet/cubic feet)
BARIEE || o Required Provided
Pond Treatment | Storage
Pond area Pond vol. area vol. vol.
Post A A 153.58 sf 76.79 cf 1S3 8 st il 3 et 1,194 cf
Post B B 1,365.42 sf | 682.71 cf 1,245 sf | 823 cf 1,131 cf
Post C C 2,004.67 st 1,002.33 cf | 995 sf 1,184 cf 2,238 cf
Post D D 461.50 sf 230i75 et 425 sf 243 cf 419 cf
Post E E 1,802.58 sf 901.29 cf 543 sf 942 cf 1,129 cf
Post F F 856.83 sf 42842 cf 775 sf 429 cf 727 cf
Post G G 244.75 st 122.38 cf 1,093 sf | 596 cf 1,001 cf
Post H H 1,177.17 sf 588.58 cf 1,126 sf 613 cf 1,030 cf

Operational Characteristics:

The storm water generated on post basins of this site will discharge into proposed bio-retention
swales. The water will infiltrate through the 18” of treatment soil and then through the gravel
galleries, ergo Storm Tech chambers beneath the proposed ponds, as approved by Section 4.4 of
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the Eastern Washington Low Impact Development Guidance Manual. The Storm Tech chambers
are hydraulically linked to one another. In all proposed bio-retention swale, there is a control
structure which is comprised of a catch basin with a domed beehive grate. Within the proposed
catch basin there is a 12” PVC tee that will have a 1.25” hole drilled into the bottom cap of the
tee. The top of the tee will be extended above the bottom of the pond bottom within the domed
beehive grate, and allow an emergency overflow visible to above ground observation.

The storm water will fill up the proposed ponds and either infiltrate through the treatment soil or
will overflow the rim of the proposed catch basin where the stormwater will then flow into the
Stormtech chamber. Once the chamber fills up the control structure (the 1.25” hole) will begin to
discharge into the next Stormtech chamber in the series. This design ensures that the pond with
its treatment volume and the chambers storage volume will be full before releasing any
stormwater, even under a frozen ground condition. As previously described an additional
emergency overflow is provided via the top of the tee. Located within the domes beehive grate
the overflow is set to prevent stormwater from overtopping the ponds.

It is this system that moves the treated stormwater down a cascading series of ponds and
chambers to the discharge point into the Hazels Creek storm system located in 53™ Avenue. The
last structure CS-02 as shown on the drainage plans connects to the storm manhole in 53™
Avenue via a 4-inch pipe. The structure requires that stormwater enter the structure by cresting
the rim of the structure and filling the structure for release via a control structure (the 1.25”
hole). The 1.25” hole only allows a specific amount of water to be released at the maximum
discharge rate. Please see the results section.

Methodology:

As required by the SRSM, the storm drainage facilities proposed for this site have been sized to
treat and hold the stormwater runoff, per the Rational Method as outlined in Section 5.5 of the
SRSM and the Curve number method outlined in section 5.3.

Water Quality Treatment:

The proposed storm drainage ponds have been designed to provide treatment volume based on
Equation 6-1d (V=1815A) of the SRSM, as outlined in Section 6.7.1. The water will infiltrate
through the 18” of treatment soil and then through the gravel galleries ergo “Storm Tech
Chambers” beneath the proposed ponds, as approved by Section 4.4 of the Eastern Washington
Low Impact Development Guidance Manual.

Detention & Discharge:
The series of ponds, chambers and structures have been analyzed via the curve number method
of the SRSM as implemented in Hydraflow Hydrographs

Critical Areas:

There does not appear to be any critical areas on site based on the Critical Area Maps provided by
Spokane County (DNR Streams, Fish and Wildlife, Wetlands, Geo-hazard Area and Critical Aquifer
Resource Area). No inventoried wetlands or federal flood zones are present within the project site.
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Down-Gradient Analysis:

A down-gradient analysis is not needed for this site, as the proposed storm drainage system
proposes to detain the 25-year design storm and continue to drain into the Hazels Creek Storm
System at a rate less than the current rate of 1.5 gallons per minute per acre or 12.66 gallons per
minute/ 0.0282 cfs for the entire 8.44-acre site.

Results:

As previously mentioned the site has been allotted a 1.5 gallon per minute per acre rate as its
contribution of stormwater to Hazels Creek Storm Basin. This will be considered the
predevelopment flow rate of the site which when calculated results in a rate of 0.0282 cfs:

gallon/minute gallon  0.133681 cubic feet 1 minute
5 ———  x 84413 acre = 12.66195 — X X
minute 1.0 gallons 60 seconds

= 0.0282cfs
acre

As shown in Table 4 the post development detention system is anticipated to release stormwater
out of Structure SC-02 into the Hazels Creek storm system at the following rates.

Table 4 — Basi i Is Creek

2Yr 0.000 0.00
10 Yr 0.012 4.49
25 Yr 0.015 5.61
100 Yr 0.020 7.48

Additionally, with the development of Phase 2 under the same design of cascading ponds and
galleries the outflow to hazels creek will remain constant with the 1.25” size hole.

Designers Note: Through this analysis. infiltration has been primarily not addressed, simply
because the Geotechnical report did not provide an infiltration analysis of the fractured basalt
that lays underneath the project site. Having completed the development of property directly to
the southwest of the project over the recent years. We understand that the basalt that lies under
the area is the same formation. For that project, the Geotechnical engineer provided an
infiltration rate into the fractured basalt at 1.2 x 107 cfs/sf (See Attached). If we just consider
this infiltration rate applied to the total pond bottom area of the site (7,520 sf) the site would
infiltrate 0.09 cfs over a 24-hr storm the volume of stormwater that would be disposed of through
infiltration would be 7,796 cf. By inspection the designer does not believe that discharge to the
Hazels Creek will occur, except under heavy periods of rain like those experienced this year,
however having the option to discharge to Hazels Creek provides assurances that the project site
will not have any issues with stormwater.
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Table 5 — Project Operation Summary (Per the SCS method)

Storm Facilities 50-yr Storm 100-yr Storm

P C TS BRso TS-BRso | BRioo TS-BRioo

Pond Chambe | Total Basin Differenc | Basin Differenc

r Storage | Runoff e Runoff |e
Basm Vol (cf) Vol (cf) | Vol. (cf) Vol. (cf) Vol. (cf) | Vol. (cf)

AL | 1194 | 2247 | 627 | 2814 | 708 | 2733
B 1,131 1,498 2,602 27 2,925 -296
C | 2238 | 2097 | 4800 | -465 | 5375 | -1,040
D 419 1,498 918 999 1,032 885
‘E | 1129 | 1,498 | 3931 | -1,304 | 4383 | -1,756
F 727 749 1,725 -249 1,932 -456
H 1030 749 2,426 -647 2,717 -938
J oo b e e Lo 738 8130 | <813
K - - - 1,276 -1,276 1,404 -1,404
B - o o 12760 | <1276 | 1,404 | -1404
M - - - 738 -738 813 -813
Total | 8869 | 11,534 | 20,403 | 21,825 | -1,422 | 24,383 | -3985
Hazels Creek Dlscharge (1 25” Hole) (0 0282cfs *24*3 600) 2,436 2,436
Difference | i ] o014 | | -1,549

As shown in Table 5 and asis expected under stonn condltlons for a 50-year and 100 -year storm
event, the proposed storm facilities are anticipated to retain the storm in the 50-year event with
the anticipated discharge. For the 100-year event the proposed facility is anticipated to hold the
majority of the stormwater with the remaining volume anticipated to be stored within the parking
area at the pond inlets, until the waters recede.

Perpetual Maintenance of Facilities:
This is commercial development with a public road accesses. A maintenance plan will be
provided to the owner if requested.

Offsite Easements:
There are no offsite easements required for this property.

Regional Facilities:
There are no known regional facilities that lie within the project site.

CONCLUSION:

As required by the City of Spokane and the Spokane Regional Stormwater Manual, the onsite
storm drainage facilities for this project will adequately collect, treat and discharge stormwater
runoff generated by the site during the 2- and 25-year storm events. Also, the storm drainage
facilities will contain and discharge the 2, 10, 25, 50, and 100-year storm. Therefore, this project
will have no adverse impact to adjacent and/or downstream properties.
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WCE

Whipple Consulting Engineers, Inc

2528 N. Sullivan Road
Spokane Valley, WA 99216
Ph 509-893-2617 Fax 509-926-0227

DESIGN MEMORANDUM

TO: DRAINAGE REPORT

FROM: Todd R. Whipple, PE

DATE: May 4, 2017

PROJECT NO: 1537 NAME: VAUGHN - COMMONS ON REGAL
REGARDING: PIPE CALCULATION DISCUSSION

As this project sizes the ponds using the 1815A method of the SRSM, routing through the system was
sized via the SCS Curve Number method using Hydraflow Hydrographs Extension for AutoCAD. The
overall intent of the system is to capture parking lot rain events in surface ponds and then treat and pass
this water through SRSM treatment soil in the pond bottom or during frozen ground conditions, store the
events in the pond with overflow via the control structures and pipes in each pond. Each control
structure then has two outlets; one outlet is a 12-inch PVC pipe directly to the infiltrators. This pipe
functions as an in and out regulating pipe. The slope into the infiltrators is 1-percent and the average
length of pipe is assumed to be 5-feet.

As can be seen in the Hydrograph Return Period Recap, the largest pipe flow occurs from the control
structure from Pond E to the Infiltrators under Pond C. This flow for the 100 year event is 0.479 cfs. A
pipe calculation sheet is attached. This flow results in a depth of 0.37 feet in the pipe. Velocity is 2.58

fps.

As the detained storm routes through the site the pipe flow for the site is limited by a 1%4” orifice
located in the discharges “Tee’s” in the control structures on site. The maximum offsite storm flow
0.025 cfs per the attached storm drainage report.




Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, May 3 2017

Pipe Flow from StormTech Chambers E to StormTech Chambers C - 100yr Storm ewv

Invert Elev Dn (ft) = 2362.65 Calculations
Pipe Length (ft) = 78.00 Qmin (cfs) = 0.12
Slope (%) = 4.26 Qmax (cfs) = 0.48
Invert Elev Up (ft) = 2365.97 Tailwater Elev (ft) = (dctD)/2
Rise (in) =120
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 0.48
No. Barrels = 1 Qpipe (cfs) = 048
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Pipe, Veloc Dn (ft/s) = 0.90
Beveled Ring Entrance Veloc Up (ft/s) = 2.58
Culvert Entrance = 45D bevels HGL Dn (ft) = 2363.29
Coeff. KM,c,Y k = 0.0018,2.5,0.03,0.74,0.2 HGL Up (ft) = 2366.26
Hw Elev (ft) = 2366.34
Embankment Hw/D (ft) = 0.37
Top Elevation (ft) = 2371.27 Flow Regime = Inlet Control
Top Width (ft) = 40.00
Crest Width (ft) = 0.00
Elevin) Culvert Report Hw Depth (f)

o 19 20 30 40 B0 B0 T0 80 20 100 110 120
Circular Culvert

Reach (ft)
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Legend

Hyd. Origin Description
1 SCS Runoff Basin A

2 SCS Runoff Basin B

3 SCS Runoff Basin C

4 SCS Runoff Basin D

5 SCS Runoff Basin E

6 SCS Runoff Basin F

7 SCS Runoff Basin G

8 SCS Runoff Basin H

9 SCS Runoff BasinJ

10 SCS Runoff Basin K

11 SCS Runoff Basin L

12 SCS Runoff Basin M

13 Reservoir Pond H

14 Reservoir Pond G

15 Reservoir Pond E

16 Reservoir Pond C

17 Reservoir Pond A

18 Reservoir Pond B

19 Reservoir Pond D

20 Reservoir Pond F

21 Reservoir CHAMBER H
22 Reach Pipe H— Chamber G
23 Combine Pipe H + Building M + Pond G
24 Reservoir Chamber G

25 Reach Pipe G —Chamber E



Pipe E — Chamber C

Pipe C—Chamber A

Pipe C + Pond A + Building J

Pond F + Building L

Pipe F— Chamber D

Pipe F + Pond D + Building K

Pipe D —Chamber B

Pipe D + Pipe A + Pond B

Hvd. Origin Description

26 Combine Pipe G + Pond E
27 Reach Chamber E

28 Reach

29 Combine Pipe E + Pond C
30 Reservoir Chamber C

31 Reach

32 Combine

33 Reservoir Chamber A

34 Combine

35 Reservoir Chamber F

36 Reach

37 Combine

38 Reservoir Chamber D

39 Reach

40 Combine

41 Reservoir Chamber B

42 Reach

Out to hazel’s creak



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 05/24 /2017
Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)
1 0.0000 0.0000 g.0000 | = -
2 3.1790 0.1000 0.5318 | e
3 0.0000 0.0000 0.0000 | @ -
5 0.0000 0.0000 ‘ 0.0000 e
10 6.8534 0.1000 0.6029 B
25 0.0000 0.0000 0.0000 | = -
50 10.8789 0.1000 0.6403 ——————-
100 12.0329 0.1000 o.6277 | @

File name: spokane.IDF

Intensity = B / (Tc + D)AE

Return Intensity Values (in/hr)

Pe(rth:g) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 1.34 0.93 0.75 0.64 0.57 0.52 0.48 0.45 0.42 0.40 0.38 0.36
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 2.57 1.70 1.33 112 0.98 0.88 0.80 0.74 0.69 0.65 0.61 0.58
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 3.83 2.47 1.91 1.59 1.38 1.23 1.11 1.02 0.95 0.89 0.84 0.79
100 4.33 2.82 219 1.83 1.59 1.42 1.29 1.19 1.10 1.03 0.97 0.92

Tc =time in minutes. Values may exceed 60.

Precip. file name: P\WCE_WORK\DOCUMENTS\!!! A Storm Drainage File\Spokane SCS Rev 1-6-16.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 1.20 0.00 0.00 1.80 2.00 2.20 2.40
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Hydrograph Summary Repaqrt

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 {SCS Runoff 0.016 1 476 246 | e —_— | BASIN A

2 |SCS Runoff 0.070 1 475 1,061 | - | e | e BASIN B

3 |SCS Runoff 0.137 1 480 2037 | e | | e BASIN C

4 |SCS Runoff 0.025 1 475 374 | e | e | e BASIN D

5 |SCS Runoff 0.121 1 473 1,736 e s BASIN E

6 |SCS Runoff 0.050 1 474 732 ——— | e e BASIN F

7 |SCS Runoff 0.013 1 480 256 | | e e BASIN G

8 |SCS Runoff 0.070 1 474 1,029 | - - ———- BASIN H

9 |SCS Runoff 0.027 1 470 39 | - e - BASIN J

10 [SCS Runoff 0.046 1 470 637 | | e ———- BASIN K

11 |SCS Runoff 0.046 1 470 637 | e | - - BASIN L

12 |{SCS Runoff 0.027 1 470 KL I T e BASIN M

13 |Reservoir 0.013 1 904 410 8 2373.55 635 POND H

14 |Reservoir 0.000 1 n/a 0 7 2373.60 255 POND G

15 |Reservoir 0.022 1 870 682 5 2370.28 1,075 POND E

16 |Reservoir 0.026 1 895 832 3 2366.66 1,237 POND C

17 |Reservoir 0.000 1 n/a 0 1 2366.18 246 POND A

18 |Reservoir 0.012 1 1183 221 2 2365.61 855 POND B

19 |Reservoir 0.005 1 993 122 4 2369.72 256 POND D

20 |Reservoir 0.008 1 889 232 6 237411 409 POND F

21 [Reservoir 0.008 1 1386 298 13 2368.85 149 CHMABER H

22 |Reach 0.008 1 1386 163 21 —_— | PIPE H - CHAMBER G

23 |Combine 0.027 1 470 532 12,14,22 | - | e PIPE H + BUILDING M + POND G

24 |Reservoir 0.001 1 1387 15 23 2368.91 373 CHAMBER G

25 |Reach 0.000 1 1387 0 24 | - - PIPE G - CHABMER E

26 |Combine 0.022 1 870 683 15,26 | | e PIPE G + POND E

27 |Reservoir 0.004 1 1447 75 26 2364.55 540 CHAMBER E

28 |Reach 0.002 1 1447 7 27 | e | e PIPE E - CHAMBER C

29 |Combine 0.026 1 895 839 16,28 | -—— | - PIPEE + POND C

30 [Reservoir 0.001 1 1463 10 29 2361.17 677 CHAMBER C

31 |Reach 0.000 1 1463 0 30 e - PIPE C - CHABMER A

32 [Combine 0.027 1 470 369 9,17, 31 e PIPE C + POND A + BUILDING J

33 [Reservoir 0.000 1 349 0 32 2359.62 138 CHAMBER A

15637 3rd Submittal tew 5-04-17 .gpw Return Period: 2 Year Wednesday, 05/24 /2017
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Hydrograph Summary Report

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min)  |(min) (cuft) (ft) (cuft)
34 |Combine 0.046 1 470 869 11, 20, | e POND F + BUILDING L
35 |Reservoir 0.010 1 1221 727 34 2369.57 188 CHMABER F
36 |Reach 0.009 1 1221 373 35 | - mmnn PIPE F - CHABMER D
37 |Combine 0.050 1 470 1,132 10,19, 36 ————-- ————- PIPE F + POND D + BUILDING K
38 |Reservoir 0.008 1 1222 380 37 2364.90 704 CHACMBER D
39 |Reach 0.005 1 1222 62 38 —— | e PIPE D - CHAMBER B
40 |Combine 0.016 1 1222 283 18, 33, 39 e — PIPED + PIPEA + POND B
41 |Reservoir 0.000 1 1114 0 40 2359.78 213 CHAMBER B
42 |Reach 0.000 1 1110 0 41 — | e OUT TO HAZ'S CREAK

1537 3rd Submittal tew 5-04-17 .gpw Return Period: 2 Year Wednesday, 05/24 /2017




Hydrograph Summary Repq

rt

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

3

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.032 1 473 469 —— ] e m——mm BASIN A

2 |SCS Runoff 0.138 1 473 1,966 - | e BASINB

3 |SCS Runoff 0.259 1 478 3667 | o | e BASIN C

4 |SCS Runoff 0.049 1 473 694 e - BASIN D

5 |SCS Runoff 0.219 1 472 3,036 m———— | e e BASINE

6 |SCS Runoff 0.094 1 472 1,318 | - ——— e BASIN F

7 |SCS Runoff 0.035 1 476 549 | | e e BASIN G

8 |SCS Runoff 0.132 1 472 1,854 m—— | e e BASIN H

9 |SCS Runoff 0.042 1 470 580 | - — e BASIN J

10 |SCS Runoff 0.073 1 470 1,019 e B BASIN K

11 |SCS Runoff 0.073 1 470 1,018 | | - e BASIN L

12 |SCS Runoff 0.042 1 470 590 ———- —— e BASIN M

13 |Reservoir 0.041 1 541 1,234 8 2373.56 651 POND H

14 |Reservoir 0.000 1 n/a 0 7 2373.84 549 POND G

15 |Reservoir 0.074 1 533 1,983 5 2370.30 1,095 POND E

16 |Reservoir 0.086 1 544 2,463 3 2366.68 1,267 POND C

17 |Reservoir 0.000 1 n/a 0 1 2366.33 469 POND A

18 [Reservoir 0.031 1 656 1,126 2 2365.62 871 POND B

19 |Reservoir 0.013 1 583 441 4 2369.73 259 POND D

20 |Reservoir 0.032 1 529 809 6 237412 420 POND F

21 |Reservoir 0.013 1 1376 1,049 13 2369.44 529 CHMABER H

22 |Reach 0.013 1 1405 857 21 | - e PIPE H - CHAMBER G

23 |Combine 0.042 1 470 1,447 12,14, 22 e ———ne PIPE H + BUILDING M + POND G

24 |Reservoir 0.008 1 1721 720 23 2369.23 776 CHAMBER G

25 |Reach 0.007 1 1721 263 24 —— | - PIPE G - CHABMER E

26 |Combine 0.074 1 533 2,246 16,25 | - e PIPE G + POND E

27 |Reservoir 0.012 1 1449 1,160 26 2365.16 1,523 CHAMBER E

28 |Reach 0.011 1 15631 725 27 | | - PIPE E - CHAMBER C

29 |Combine 0.086 1 544 3,187 16,28 | - | - PIPEE + POND C

30 |[Reservoir 0.011 1 1469 1,165 29 2361.85 2,215 CHAMBER C

31 |Reach 0.011 1 1692 779 30 | | e PIPE C - CHABMER A

32 |Combine 0.042 1 470 1,369 9,17,31 | - - PIPE C + POND A + BUILDING J

33 |Reservoir 0.004 1 2248 122 32 2360.06 776 CHAMBER A

15637 3rd Submittal tew 5-04-17 .gpw

Return Period: 10 Year

Wednesday, 05/24 /2017




Hydrograph Summary Repqrt

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

4

Hyd. |Hydrograph (Peak Time Time to [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min)  |(min) (cuft) (ft) (cuft)
34 |Combine 0.073 1 470 1,828 11, 20, m———— e POND F + BUILDING L
35 |Reservoir 0.015 1 1286 1,593 34 2370.31 784 CHMABER F
36 |Reach 0.015 1 1392 1,411 35 — | e PIPE F - CHABMER D
37 |Combine 0.080 1 470 2,872 10,19,36 | - —————- PIPE F + POND D + BUILDING K
38 |Reservoir 0.015 1 1449 1,657 37 2365.36 1,441 CHACMBER D
39 |Reach 0.014 1 1689 1,487 3 | - e PIPE D - CHAMBER B
40 |Combine 0.035 1 660 2,734 18, 33, 39 ——— | e PIPED + PIPE A+ POND B
41 |Reservoir 0.012 1 2315 1,325 40 2360.47 1,172 CHAMBER B
42 |Reach 0.012 1 2341 1,309 44 - OUT TO HAZ'S CREAK

1637 3rd Submittal tew 5-04-17 .gpw

Return Period: 10 Year

Wednesday, 056 /24 /2017
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Hydrograph Summary Repaort

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4

Hyd. |Hydrograph |Peak Time Time to |[Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.038 1 473 547 | 1 - e BASIN A

2 |SCS Runoff 0.162 1 472 2281 | e | e | e BASIN B

3 |SCS Runoff 0.300 1 478 4231} | - - BASIN C

4 |SCS Runoff 0.057 1 472 805 | - m——— ] e BASIND

5 |SCS Runoff 0.252 1 471 3482 | - — | e BASIN E

6 |SCS Runoff 0.109 1 472 1,521 | e | e —mmenn BASIN F

7 |SCS Runoff 0.043 1 476 657 | - | e - BASIN G

8 |SCS Runoff 0.153 1 472 2138 | - m—— | e BASINH

9 |SCS Runoff 0.048 1 470 664 | e | e e BASIN J

10 |SCS Runoff 0.082 1 470 1,147 ———— | e[ e BASIN K

11 |SCS Runoff 0.082 1 470 1,147 e | e BASIN L

12 |SCS Runoff 0.048 1 470 664 e — | e BASIN M

13 |Reservoir 0.061 1 517 1,519 8 2373.57 659 POND H

14 |Reservoir 0.006 1 1370 55 7 2373.89 612 POND G

15 |Reservoir 0.112 1 499 2,428 5 2370.31 1,105 POND E

16 |Reservoir 0.126 1 510 3,026 3 2366.69 1,282 POND C

17 |Reservoir 0.000 1 n/a 0 1 2366.39 547 POND A

18 [Reservoir 0.042 1 604 1,441 2 2365.63 878 POND B

19 |Reservoir 0.021 1 526 553 4 2369.73 262 POND D

20 |Reservoir 0.050 1 497 1,009 6 237413 426 POND F

21 |Reservoir 0.015 1 1379 1,311 13 2369.69 693 CHMABER H

22 [Reach 0.015 1 1404 1,119 P N e PIPE H - CHAMBER G

23 [Combine 0.048 1 470 1,839 12,14,22 | ——— | e PIPE H + BUILDING M + POND G

24 |Reservoir 0.010 1 1740 1,006 23 2369.36 949 CHAMBER G

25 [Reach 0.009 1 1740 360 24 | | e PIPE G - CHABMER E

26 |Combine 0.112 1 499 2,788 15,25 | e | e PIPE G + POND E

27 |Reservoir 0.013 1 1450 1,444 26 2365.39 1,901 CHAMBER E

28 |Reach 0.013 1 1523 1,160 27 | - e PIPE E - CHAMBER C

29 |Combine 0.126 1 510 4,186 16,28 | = - R PIPEE+PONDC

30 |Reservoir 0.013 1 1469 1,487 29 2362.09 2,753 CHAMBER C

31 |Reach 0.013 1 1661 1,426 30 | - e PIPE C - CHABMER A

32 |Combine 0.048 1 470 2,090 9,17, 31 m—— | e PIPE C + POND A + BUILDING J

33 |Reservoir 0.007 1 1941 478 32 2360.12 916 CHAMBER A
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Hydrograph Summary Repqrt

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
34 |Combine 0.088 1 494 2,156 11,20, | - | e POND F + BUILDING L
35 |Reservoir 0.017 1 1309 1,890 34 2370.59 1,004 CHMABER F
36 |Reach 0.017 1 1404 1,710 35 | - e PIPE F - CHABMER D
37 |Combine 0.089 1 470 3,410 10,19,36 | - | PIPE F + POND D + BUILDING K
38 |Reservoir 0.016 1 1450 1,930 37 2365.50 1,673 CHACMBER D
39 |Reach 0.016 1 1675 1,834 38 — | e PIPE D - CHAMBER B
40 |Combine 0.045 1 604 3,754 18,33,39 | - | e PIPE D + PIPE A + POND B
41 |Reservoir 0.015 1 2575 1,716 40 2360.72 1,579 CHAMBER B
42 |Reach 0.015 1 2595 1,697 41 ————— e OUT TO HAZ'S CREAK
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Hydrograph Summary Repaqrt

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.044 1 473 627 | - i e BASIN A

2 |SCS Runoff 0.186 1 472 2,602 e — | e BASIN B

3 |SCS Runoff 0.343 1 478 4,800 e e — BASINC

4 |SCS Runoff 0.066 1 472 918 e | e BASIN D

5 |SCS Runoff 0.285 1 470 3,931 | e BASIN E

6 |SCS Runoff 0.124 1 471 1,725 et e BASIN F

7 |SCS Runoff 0.051 1 475 768 et e BASIN G

8 |SCS Runoff 0.175 1 471 2426 | - | e BASIN H

9 |SCS Runoff 0.053 1 470 738 | - A B BASIN J

10 |SCS Runoff 0.091 1 470 1,276 i — - BASIN K

11 |SCS Runoff 0.091 1 470 1,276 —_— | e e BASIN L

12 |SCS Runoff 0.053 1 470 738 —— e S BASIN M

13 |Reservoir 0.103 1 487 1,807 8 2373.58 675 POND H

14 |Reservoir 0.009 1 1159 166 7 2373.89 613 POND G

15 |Reservoir 0.214 1 482 2,877 5 2370.33 1,130 POND E

16 |Reservoir 0.226 1 492 3,596 3 2366.72 1,314 POND C

17 |Reservoir 0.000 1 n/a 0 1 2366.44 627 POND A

18 |Reservoir 0.062 1 537 1,762 2 2365.63 890 POND B

19 |Reservoir 0.031 1 497 666 - 2369.74 264 POND D

20 |Reservoir 0.096 1 482 1,212 6 2374.14 439 POND F

21 |Reservoir 0.017 1 1377 1,577 13 2369.97 869 CHMABER H

22 |Reach 0.017 1 1400 1.385 21 m—— | e PIPE H - CHAMBER G

23 |Combine 0.053 1 470 2,290 12,14,22 | - B — PIPE H + BUILDING M + POND G

24 |Reservoir 0.011 1 1737 1,249 23 2369.53 1,167 CHAMBER G

25 |Reach 0.011 1 2053 934 24 | e e PIPE G - CHABMER E

26 |Combine 0.214 1 482 3,811 15, 25 e e PIPE G + POND E

27 |Reservoir 0.015 1 1450 1,794 26 2365.64 2,293 CHAMBER E

28 |Reach 0.015 1 1518 1,756 27 —_— | e PIPE E - CHAMBER C

29 |Combine 0.226 1 482 5,352 16, 28 e PIPEE + POND C

30 |Reservoir 0.015 1 1470 1,765 29 2362.34 3,301 CHAMBER C

31 |Reach 0.015 1 1641 1,697 30 | - e PIPE C - CHABMER A

32 [Combine 0.053 1 470 2,435 9,17,31 | = [ - PIPE C + POND A + BUILDING J

33 |Reservoir 0.008 1 2880 629 32 2360.20 1,095 CHAMBER A
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Hydrograph Summary Repaqrt

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. {Hydrograph |Peak Time Time to |Hyd. " |Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
34 |Combine 0.174 1 480 2,487 11,20, | - - POND F + BUILDING L
35 |Reservoir 0.019 1 1330 2,180 34 2370.87 1,231 CHMABER F
36 |Reach 0.018 1 1416 2,011 35 m——— | e PIPE F - CHABMER D
37 |Combine 0.099 1 470 3,952 10, 19, 36 = omem PIPE F + POND D + BUILDING K
38 |Reservoir 0.018 1 1450 2,170 37 2365.65 1,912 CHACMBER D
39 |Reach 0.017 1 1662 2,064 38 —— | e PIPE D - CHAMBER B
40 |Combine 0.064 1 538 4,455 18,33,39 | = -—- ———een PIPE D + PIPE A + POND B
41 |Reservoir 0.018 1 2880 2,027 40 2360.93 1,916 CHAMBER B
42 |Reach 0.018 1 2880 2,008 L I ———enn OUT TO HAZ'S CREAK
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Hyd rog ra ph S umm a ry ReprErtaﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time |Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.050 1 472 4 N e e BASIN A

2 |SCS Runoff 0.210 1 472 2,925 — ——— - BASIN B

3 |SCS Runoff 0.385 1 477 5375 | - | e e BASIN C

4 |SCS Runoff 0.074 1 472 1,032 e | e BASIND

5 |SCS Runoff 0.318 1 470 4383 | - — —— BASIN E

6 |SCS Runoff 0.140 1 471 1832 | - | e BASIN F

7 |SCS Runoff 0.059 1 474 882 s smen s BASIN G

8 |SCS Runoff 0.196 1 471 25t — -—- — BASIN H

9 |SCS Runoff 0.058 1 469 813 | e | e e BASIN J

10 |SCS Runoff 0.100 1 469 L e e BASIN K

11 |SCS Runoff 0.100 1 469 1404 | == | e | e BASIN L

12 |SCS Runoff 0.058 1 469 - R e B BASIN M

13 |Reservoir 0.171 1 481 2,097 8 2373.60 697 PONDH

14 |Reservoir 0.011 1 1013 280 7 2373.89 615 POND G

15 |Reservoir 0.299 1 480 3,330 5 2370.35 1,149 POND E

16 |Reservoir 0.337 1 486 4170 3 2366.74 1,344 POND C

17 |Reservoir 0.000 1 n/a 0 1 2366.49 708 POND A

18 |Reservoir 0.083 1 518 2,085 2 2365.64 901 POND B

19 |Reservoir 0.058 1 482 780 @ 2369.75 269 POND D

20 |Reservoir 0.130 1 480 1,416 6 2374.15 447 POND F

21 |Reservoir 0.018 1 1380 1,845 13 2370.27 1,055 CHMABER H

22 |Reach 0.018 1 1400 1,653 21 - -—--e- PIPE H - CHAMBER G

23 |Combine 0.058 1 469 2,747 12,14, 22 e R PIPE H + BUILDING M + POND G

24 |Reservoir 0.013 1 1747 1,460 23 2369.69 1,385 CHAMBER G

25 |Reach 0.012 1 2031 1,334 24 e PIPE G - CHABMER E

26 |Combine 0.299 1 480 4,664 15,26 | - S PIPE G+ POND E

27 |Reservoir 0.017 1 1451 2,042 26 2365.90 2,698 CHAMBER E

28 |Reach 0.017 1 1514 2,000 27 - — PIPE E - CHAMBER C

29 |Combine 0.337 1 486 6,170 16,28 | e | e PIPEE+PONDC

30 |Reservoir 0.016 1 1470 2,001 29 2362.60 3.856 CHAMBER C

31 |Reach 0.016 1 1627 1,932 30 | e e PIPE C - CHABMER A

32 |Combine 0.058 1 489 2,745 917,31 | —— | e PIPE C + POND A + BUILDING J

33 |Reservoir 0.009 1 2880 816 32 2360.24 1,202 CHAMBER A
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Hydrograph Summary Repqrt

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time Time to [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min)  |(min) (cuft) (ft) (cuft)
34 |Combine 0.224 1 478 2,820 11,20, | - | POND F + BUILDING L
35 [Reservoir 0.020 1 1346 2,424 34 2371.18 1,462 CHMABER F
36 |Reach 0.020 1 1426 2,313 35 e PIPE F - CHABMER D
37 |Combine 0.154 1 480 4,497 10,19,36 | = -—-- - PIPE F + POND D + BUILDING K
38 |[Reservoir 0.019 1 1450 2,386 37 2365.80 2,157 CHACMBER D
39 |Reach 0.019 1 1653 2,273 38 | R PIPE D - CHAMBER B
40 |[Combine 0.085 1 519 5174 18,33,39 | - e PIPE D + PIPE A + POND B
41 |Reservoir 0.020 1 2880 2,328 40 2361.17 2,305 CHAMBER B
42 |Reach 0.020 1 2880 2,308 4“4 | - e OUT TO HAZ'S CREAK
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HAZEL’S CREEK SUB-BASIN PLANNING AND
SCHEMATIC DESIGN REPORT



TECHNICAL MEMORANDUM CH2MHILL.
Hazel's Creek Sub-basin Planning & Schematic Design

PREPARED FOR: Mr. Bill Peacock, P.E.
City of Spokane, Wastewater
Management Department
PREPARED BY: Mark Brower, P.E.

DATE: April 26, 2012

Background and Purpose

This memorandum serves to report on the planning and schematic design of a regional stormwater management
system within the Hazel’s Creek {HC) sub-basin. The Hazel's Creek sub-basin is located on the plateau of
Spokane’s south hill. The project location and sub-basin area is provided on Attachment A - Figure 1.

Purpose and Objectives

The purpose of this project is to develop a regional stormwater management system, upstream of the Hazel's
Creek Regional Drainage and Conservation Area (HCRDCA) that:

e Takes advantage of downstream infiltration capacity for stormwater disposal at HCRDCA to accept
outflow of 1.5 GPM/Acre for developing infill parcels

e Concepts provide alternatives to utilize the existing evaporative ponds on 55th/57th and the KXLY A.M.
Antenna Site as locations for stormwater facilities

* Allows for multiple site uses for regional stormwater facilities, consistent with Comprehensive Plan, and
developer agreements, such as bike/pedestrian trails, viewscapes, etc.

e Sets the stage for economic development by reducing the amount of high value commercial infill land
required to serve stormwater purposes via evaporative ponds

® Allows for flexibility to implement in phases as needed to meet demand.

Additional key benefits for implementing a regional stormwater management system within the HC sub-basin
include:

* Opportunity to accommodate properties along the 57" Street Corridor, from Palouse Highway to the
Spokane County evaporation ponds, west of Regal Street.

®*  Maximum allowable peak flows of 1.5 PM/Acre for developing parcels helps manage basin-wide
infrastructure size requirements and capital costs {detention pond sizes, conveyance sizes).

e Avoids exacerbation of known groundwater issues through use of piped conveyance and lined ponds.

® QOpportunity to convert Spokane County evaporation ponds to detention ponds, minimizing the footprint
of standing water, and thereby improving vector control, safety, etc.

® Creates opportunities to for development of multiple infrastructure improvements, such as:
o Bicycle/pedestrian trails for neighborhood connectivity

o Public spaces such as soccer fields, walking paths, interpretive sites, view corridors, etc. at the
KXLY Antenna site

o A safe 4-Way intersection at Regal Street and Palouse Highway
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Technical Requirements Summary

In 2008, WHPacific, Inc. {under agreement with the City of Spokane and KXLY) conducted a site master pian study
for the KXLY antenna site, whereby specific parameters for regional stormwater facilities have been defined. See
Attachment B — “Altamont Stormwater Area Pond Project — Technical Requirements Summary, WHPacific, July
30, 2008.” These parameters were reviewed to ensure they are current, and were subsequently leveraged for
development of the schematic concepts defined herein, with modifications as described below.

Hydrology and Downstream Disposal

Managed Peak Flow Rates. Since the 2008 WHPacific study was complete, the City of Spokane has undertaken
studies of the HCRDCA to ascertain a better understanding of the capacity of the regional stormwater treatment
and infiltration facility to handle basin inflows. Once this was understood, the City distributed the capacity over
the sub-basin area to determine the maximum peak flow rates that could be accepted at the site from any given
site development project. The result was 1.5 gallons/minute/acre (GPM/Acre).

The ability for commercial projects to discharge at this pre-determined rate will allow them to construct detention
ponds for stormwater control rather than evaporative ponds, which traditionally occupy 30%-40% of the
developed parcel. Stormwater treatment will still be required with the detention ponds, and may be either
integrated into the detention ponds, or designed as'a standalone treatment process.

Further, this determined rate helps the City manage regional stormwater management infrastructure capital
costs, by managing the sizes of conveyance and detention facilities to handle mitigated peak flows, rather than
uncontrolled peak flow rates.

for the purpose of this study, parcels that have been identified as likely to develop or redevelop have been
analyzed as contributing flows of 1.5 GPM/Acre. Existing street systems and existing contributing sites that are
not targeted for redevelopment are assumed to be contributing at full-force peak flow rates.

Contributing Areas. Since the 2008 WHPacific study was complete, the City of Spokane has been working with
developers to implement stormwater solutions using the managed peak flow rates and onsite treatment and
detention Best Management Practices (BMPs). Developments have primarily been focused east of Regal Street,
and north of 57 Avenue. Infrastructure has been designed and developed to direct flows from recent
development to existing storm mains in Regal Street, and directly north to the HCRDCA. This infrastructure may
serve other developing parcels in this sub-area.

Contributing parcels under consideration for this study are primarily located adjacent to the 57 Ave. corridor or
are west of Regal Street, between 57" Ave. and 43™ Ave. Contributing parcels considered are shown in
Attachment A - Figure 2. Stormwater calculations are provided in Attachment C.

implementation Flexibility. The City of Spokane would like to be as flexible as possible to accommodate market-
driven commercial development opportunities within the sub-basin. As such, the City would like to leverage as
much of the existing infrastructure as practicable, including conveyance systems and Spokane County’s
evaporation ponds. Opportunities to leverage these facilities to quickly respond to stormwater needs must be
considered. For example, the County’s existing evaporation ponds may be used as a ‘pass-through’ facility, where
1.5 gpm is released for each acre of commercial property that is developed within the subbasin and connected to
the County’s 57" Avenue piping system.

Regional Stormwater Facilities

Groundwater at KXLY Antenna Site. Due to seasonal presence of high groundwater on the KXLY Antenna Site the
pond bottoms must be covered with an impermeable liner, and constructed above the seasonal high groundwater
elevation. Seasonal groundwater may reach as high as 2-feet below ground surface at locations on the sitel,

1 Geotechnical Engineering Evaluation — Proposed Altamont Stormwater Detention Ponds, GeoEngineers, February 12, 2009
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HAZEL'S CREEK SUB-BASIN PLANNING & SCHEMATIC DESIGN

KXLY Site Constraints. Previous studies’ and ongoing dialogue with KXLY operations personnel have provided a
comprehensive understanding of the physical and operational constraints associated with the KXLY antenna site.
Overall, the site is well suited for secondary use as a regional stormwater facility in that it is relatively flat, and is
located in the historic natural drainage path. There is shallow rock located in the NE corner of the site, and
seasonally fluctuating perched groundwaterl.

Operationally, two significant A.M. radio antenna towers occupy the site and function as an emergency
broadcasting facility. The towers are surrounded by security fencing. The two towers have significant
foundations, and have bare copper grounding wires that radiate out from the antenna bases 350, approximately
6 to 10 inches below the ground surface. There is a communications and power corridor that extends from the
operations/maintenance building to the antennae, and maintenance access to the towers will need to be
maintained. KXLY has indicated that the presence of surface water near the antenna bases serves to boost the
AM signal. KXLY operations personnel must be directly involved with any proposed project on the site.

Implementation Concepts

Three stormwater management solutions were identified to meet the aforementioned goals and objectives of the
project:

® Concept 1: Pumped Bypass to Regal Main
e Concept 2: Gravity Route to Regal Main via KXLY Antenna Site
® Concept 3. Stormwater Facilities at KXLY Antenna Site

The phase solutions are described in detail as follows.

Concept 1: Pumped Bypass to Regal Main

Concept 1 consists of modifying the existing County lined evaporation ponds at 57" and/or 55" Avenues so that
additional flows from new commercial development are passed through the ponds. This would be achieved by
constructing a discharge outlet, as well as conveyance piping that would tie them to the existing stormwater main
in Regal Street. Attachment A, Figure 3 provides an overview of this concept.

The elevation of the Regal Street stormwater main is higher than the outlet elevation for the ponds. A pump will
be necessary to convey the flows to the Regal Street main. The pumped outlet system will allow for flexibility to
manage outflow rates for the ponds as desired.

within Concept 1, there are two alternatives for the location of the discharge outlet and the conveyance route to
the Regal Street stormwater main:

e Alternative 1: Outlet to 57" pond only, on 55" Avenue
& Alternative 2: Outlet to 57" and 55" ponds, on 53" Avenue

Both alternatives are favorable to provide additional starmwater capacity for development needs. Locating the
outlet on 53" Avenue provides the additional benefit of being able to manage the available stormwater capacity
across both sites, such that pond sizes and locations may be altered as needed for possible complementary or
alternate site uses.

Key Benefits. implementation of Concept 1 provides the following benefits:
* Relatively low capital cost.
o Allows for rapid response to developer capacity needs on 57" corridor.

o Allows for reconfiguration of 57"/55" pond sites for alternative and/or complementary site uses, such as
non-motorized connectivity, or other public uses.

® Potential to drain the ponds after storm events, reducing standing water issues.

2 Altamont Stormwater Area Project - Pond and Site Use Concepts, WHPacific, Inc., November 26, 2008
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e Leverages available capacity in existing facilities, and at the HCRDCA.

Key Technical Issues. The following technical issues will need to be addressed during implementation of Concept
1:

e Capacity of Regal Street stormwater main. This facility was designed with 30% spare capacity. Analyses
will be required as new inputs to the system are planned to ensure spare capacity is available.

e Capacity of the 57" Avenue stormwater main. The existing conveyance main in 57" Avenue varies in size
from 18” to 30”. Previous studies of this conveyance indicate that additional capacity exists. See
Attachment D - “Capacity Analysis — 57" Ave. Stormwater Conveyance System, WHPacific, August,
2007.” Analyses will be required as new inputs to the system are planned to ensure spare capacity is
available.

¢ Sizing of stormwater pumping system. Elements of the pumping system, such as the wet well and force
main, must be sized to accommodate increasing flows as additional properties are developed in the
subbasin. It is likely that the pumps themselves will be replaced and upsized as this development occurs.

Concept 2: Gravity Route to Regal Main via KXLY Antenna Site

Concept 2 consists of converting the existing County lined evaporation ponds at 57" and/or 55% Avenues to
detention facilities by providing an gravity outlet and conveyance pipe that would tie the ponds to the existing
stormwater main in Regal Street via an easement through the KXLY Commercial Site. Attachment A, Figure 4
provides an overview of this concept.

With this option, the outlet conveyance from the 55"/57" ponds would be sized to convey, by gravity, the 1.5
GPM/Acre peak flows from the ultimate assumed build-out condition which would include all of the contributing
parcels identified in Attachment A, Figure 2. The conveyance would direct flows from the ponds to the KXLY
Antenna site via Smith Court. The flows may combine with direct stormwater discharge flows from the KXLY
Commercial site in an appropriately-sized detention pond.

Key Benefits. Implementation of Concept 2 provides the following benefits:

e Moderate capital cost with managed conveyance flows and infrastructure sizes, potentiaily offset by
significant capacity for development, and associated revenues.

e Allows for meeting developer capacity needs on 57% corridor, 55%/53" corridors, and the KXLY and Black
Commercial sites on Regal Street.

e  Allows for potential elimination of 57" pond and reconfiguration of 55" pond site for alternative and/or
complimentary site uses, such as non-motorized connectivity, or higher uses.

e Potential to drain the ponds after storm events, reducing standing water issues.

e Leverages capacity in existing facilities, and at the HCRDCA.

e Allows for complementary site uses for KXLY Antenna site, consistent with the City’s Comprehensive Plan.
* Allows for potential use of stormwater in a year-round irrigation pond site amenity.

¢ No need for a stormwater pump station.
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HAZEL'S CREEK SUB-BASIN PLANNING & SCHEMATIC DESIGN

Key Technical Issues. The following technical issues will need to be addressed during implementation of Concept
2:

e Capacity of Regal Street stormwater main. This facility was designed with 30% spare capacity. Analyses
will be required as new inputs to the system are planned to ensure spare capacity is available.

e (Capacity of the 57" Avenue stormwater main. The existing conveyance main in 57" Avenue varies in size
from 18" to 30”. Previous studies of this conveyance indicate that additional capacity exists. See
Attachment D — “Capacity Analysis — 57" Ave. Stormwater Conveyance System, WHPacific, August,
2007.” Analyses will be required as new inputs to the system are planned to ensure spare capacity is
available.

®  KXLY site constraints, As previously discussed, physical constraints at the KXLY site, such as shallow
bedrock and groundwater will need to be considered. Further, operational constraints such as antenna
security, electrical and communications pathways, maintenance access needs, and antenna grounding
infrastructure will need to be considered.

Concept 3: Stormwater Facilities at KXLY Antenna Site

Concept 3 consists of converting the existing County lined evaporation ponds at 57" and/or 55" Avenue to much
smaller detention facilities {or eliminating them entirely), by providing a gravity outlet and conveyance pipe that
would extend the piping system in 57" Avenue to new ponds on the KXLY Commercial Site. Attachment A, Figure
5 provides an overview of this concept.

With this concept, the 55™/57" ponds may be partially or completely replaced with new stormwater detention
facilities on the KXLY antenna site. Gravity conveyance would carry flows from 57 through the 55%/57t pond
sites, then via Smith Court to the KXLY antenna site. Conveyance would be sized to carry 100-year peak flows
from all of the contributing parcels, as described in Attachment A, Figure 2. The ponds would be sized to manage
25-year peak flow volumes, and would discharge to the Regal Street stormwater main at a maximum rate of
1.5GPM/Acre of total contributing area.

Key Benefits. iImplementation of Concept 3 provides the following benefits:
& High capital costs, potentially offset by significant capacity for development, and associated revenues.
*  Opportunity to free up evaporation pond parcels on 55"/57" for higher uses, and associated revenues.

& Allows for meeting developer capacity needs on 57" corridor, 55"/53™ corridors, and the KXLY and Black
Commercial sites on Regal Street.

¢ leverages capacity in existing facilities, and at the HCRDCA.

¢  Allows for complementary site uses for KXLY Antenna site, consistent with City’s Comprehensive Plan.
s Allows for potential use of stormwater in a year-round irrigation pond site amenity.

* No need for a stormwater pump station.

Key Technical Issues. The following technical issues will need to be addressed during implementation of Concept
3:
* Capacity of Regal Street stormwater main. This facility was designed with 30% spare capacity. Analyses
will be required as new inputs to the system are planned to ensure spare capacity is available.

e Capacity of the 57" Avenue stormwater main. The existing conveyance main in 57" Avenue varies in size
from 18" to 30”. Previous studies of this conveyance indicate that additional capacity exists. See
Attachment D - “Capacity Analysis — 57" Ave. Stormwater Conveyance System, WHPacific, August,
2007.” Analyses will be required as new inputs to the system are planned to ensure spare capacity is
available.

FINAL HC TECHNICAL MEMOC 042512.D0OCX 5
COPYRIGHT 2012 BY CH2M HILL, INC. » COMPANY CONFIDENTIAL



®  KXLY site constraints. As previously discussed, physical constraints at the KXLY site, such as shallow
bedrock and groundwater will need to be considered. Further, operational constraints such as antenna
security, electrical and communications pathways, maintenance access needs, and antenna grounding
infrastructure will need to be considered.

Budget-Level Cost Estimates

Budget-level cost estimates were prepared for each of the Concepts described, and are summarized in Table 1.
Cost estimates for each Concept are mutually exclusive, and do not account for accomplishment of work an a
previous Concept. Detailed cost estimates are provided in Attachment E.

TABLE 1
Budget-Level Cost Estimate Summary

Concept 1 Concept 2 Concept 3
Construction Cost® $158,000 $765,000 $1,524,000
Design & Construction Management $28,000 $138,000 $274,000
TOTAL COST BUDGET $186,000 $503,000 $1,798,000

* Costs to not include relocation of KXLY/Spokane Radio Infrastructure or implementation of complimentary site
uses/amenities, including non-motorized facilities, playfields, irrigation pond, etc.

Stakeholder Coordination & Public Outreach Summary

A public-private stakeholder group was assembled and met regularly throughout this brief planning and schematic
design effort. The group consisted of City staff and management from several departments, including
Wastewater, Parks, Economic Development, Legal, and Finance. The group also included developer
representatives from NAI Black and KXLY. The group developed and refined the project goals and objectives, and
collaborated on a number of technical, political, and financial issues surrounding this effort. The group held
coordination meetings on the following dates:

*  August 24, 2011

¢ September 23, 2011
® November 2, 2011
e December7, 2011

In addition, members of the stakeholder group attended a Southgate Neighborhood Association meeting on
October 12, 2011. At this meeting, an overview of the proposed storm drainage concept was presented by Doug
Busko, CH2M HILL.

Available coordination meeting notes are provided in Attachment F.
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"W DEPARTMENT OF

el ECOLOGY

Stete of Washiigton
L

Non-Municipal Stormwater

For UIC stormwater wells used alon_g roads and in Parkin_g lots not owned bz a county or citwg.

Registration Status

Site Number: 33511
Authorization Status: Pending
Comments:

Facility Name:
Address:

Facility/Site Information
CommonsRegal
5415 S Regal Street

PO Box/Suite/Building:

City: Spokane
State: WA ZIP: 99223
Phone: 509-321-2002
County: Spokane
Facility Site ID:
Contact Information
Well Owner Property Owner
Name: Cyrus Vaughn Name: Cyrus Vaughn
Organization: C & O Vaughn Development Organization: C & O Vaughn Development
Address: 1311 N Washington Address: 1311 N Washington
PO Box/Suite/Building: PO Box/Suite/Building:
City: Spokane City: Spokane
State: WA ZIP: 99201 State: WA ZIP: 99201
E-mail: E-mail:
Phone: 509-321-2002 Phone: 509-321-2002

Technical Contact

Name: Todd Whipple
Organization: Whipple Consulting Engineers
Address: 2528 N Sullivan Rd
PO Box:
City: Spokane Valley
State: WA ZIP: 99216
E-mail: toddw@whipplece.com
Phone: 509-893-2617
- L Main Well Information _
Well Right-of-  Construction EPA Well Type Status UIC Construction Depth of UIC Well Latitude Longitude
Name way Date Type (ft.)
Location _
_ _ — S S —
5H1 -
08 - 10/14/2017 Stormwater Proposi StormTech Ehambers B 7 47.604188 —‘117.367400!
5H1 -
07 10/14/2017 Stonmwater Proposed StormTech Chambers 7 47.604212 -117.367970|
5H1 - ,
! 06 10/14/2017 StEIELer Proposed _StcrmTech Chambers 7 47.604720 -117.637040
’ 5H1 - G
05 10/14/2017 Tl Proposed StormTech Chambers 7 47.604743 -117.368170
5H1 -
04 10!14!201_7: §t°”__"l"" ater f’roposed StormTech Chambers 7 ) 47.605051 -117.367070
5H1 -
03 10/14/2017 Shafiviatae Proposed StormTech Chambers 7 47.605228 -117.368120
5H1 -
02 10/14/2017 Sl Proposed StormTech Chambers 7 47.605662 -117.367420|
I~ 01 10/14/2017 5H1 - Proposed StormTech Chambers 7 47.605696 -117.367760|

https://secureaccess.wa.gov/ecy/wquic/PrintNonMunicipal.aspx?id=33511
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olormwarter

Main Well Information (continued)

Within a Ground

Well  IT constructed in accordance with  Within 1000 feet of Within 100 feet of a drinking _ Zoning
Name approved stormwater manual? surface water? water well or spring? Water Protection
L o ] Area?
08 N N Commercial Sole Source Aquifer
—_—— - -—_ - - - !
_(_J_?_ o o 1 o N - Commercial Sole Source Aquifer |
. 08 N N Commercial Sole Source Aquifer |
| 05 N N Commercial Sole Source Aquifer
!—-—- ——— ]
04 N 3 N Commercial Sole Source Aquifer !
- = B N Commercial Sole Source Aquifer
C02 - N N Commercial Sole Source Agl_.li_fe_r-_’
01 _N _ I\_I Commercial &i}_fe §ource Aquif_er

Wells Constructed on or after 2/3/2006 (Excluding Infiltration Trenches)

“Well i’yp; o_ff)?a%;ge At least five feet Treatment capacity of Pollutant loading Treatment from ?l?&tnTeEts—ele_cte_ﬂ
'Name Area between the well and the vadose zone from classification from Table 5.4 from stormwater
I L th_eEter table? - Table 5.2 Table 5.3 manual
' Parking lot or Pretreatment, ]
| 08 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
_ Pollutant Roof Remove Qil
| Parking lot or Pretreatment,
07 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
Pollutant Roof Remove Qil _ |
Parking lot or Pretreatment, |
06 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
Pollutant Roof e - Remove Ol .
Parking lot or Pretreatment, '
05 Driveway, Non Y: High Medium Remove Soilds, Bioretention Swale
___Pollutant Roof Retriove Gil _
Parking lot or Pretreatment,
04 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
B Pollutant Roof - Remove Oil B
Parking lot or Pretreatment,
03 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
— Pollutant Roof o - - - B Remove Qil - o
Parking lot or Pretreatment,
02 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
Pollutant Roof - Remove Ol _
Parking lot or Pretreatment, [
01 Driveway, Non Y High Medium Remove Soilds, Bioretention Swale
Pollutant Roof Remove QOil

Ecology Home | UIC Home | Contact Us | Data Disclaimer | Privacy Policy
UIC Version: 2.4.1

https://secureaccess.wa.gov/ecy/wquic/PrintNonMunicipal .aspx?7id=33511



UIC Registration Signature Page

Site Number/ID: 33511

I hereby certify that the information contained in the above referenced registration is true and correct to the best
of my knowledge.

Ewott tnipple. Euatween g Tech

Name of legally authorized rgpresentative Titlé— _)
bt 04/18/1F

Signature of legall%ﬁth’orized representative Date

Please return this signed and dated signature page, along
with any required documentation, to:

Washington State Department of Ecology

ATTN: UIC Coordinator, Water Quality Program
P.O. Box 47600

Olympia, WA 98504-7600

- Or -
Fax to: (360) 407-6426

- OF -
Scan and email to: maha461@ecy.wa.gov

https://secureaccess.wa.gov/ecy/wquic/SignaturePage.aspx 11
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE - Spokane, Washington

INTRODUCTION

This report presents the results of our preliminary geotechnical evaluation of property at the corner
of South Regal Street and East 55t Avenue in Spokane, Washington. The project site is located at
the northeast corner of the above-noted intersection, approximately as shown on the Vicinity Map,
Figure 1.

We understand development of the five properties totaling approximately 8.6 acres (Spokane
County tax parcels 34032.0480, 34032.0447, 34032.0446, 34032.0412, and 34032.0481) will
be commercial in nature. More detailed information regarding the proposed development was not
available at the time we prepared this report.

SCOPE OF SERVICES

The scope of services for this evaluation was presented in our revised proposal dated
December 11, 2013. The purpose of our services was to assess subsurface conditions and
provide preliminary geotechnical data sufficient for conceptual-level design purposes. Our services
were authorized on December 13, 2013. Our specific scope of services included:

1. Review of information in our files and information that is readily available in the published
literature regarding soil, rock and groundwater conditions in the site vicinity.

2. Notification of the one-call underground utility notification service in advance of our on-site
explorations, in accordance with state regulations.

3. Exploration of soil and groundwater conditions beneath the subject property by excavating nine
test pits.

4. Limited laboratory testing to assess select physical properties of the soil encountered.

5. A preliminary assessment of the feasibility of supporting proposed structures on conventional
spread foundations. We also provide an assessment of the feasibility of on-site disposal of
stormwater based on results of our exploration and lab testing programs, and geotechnical
issues that should be considered during design.

SITE CONDITIONS

General

Soil, rock and groundwater conditions at the site were explored on December 30, 2013 by
excavating nine test pits (TP-1 through TP-9) at the approximate locations shown on Site Plan,
Figure 2. The test pits were excavated to depths ranging between about ¥z to 11 feet below
existing site grade.

Representative soil samples from the explorations were returned to our laboratory for evaluation
and testing. Detailed descriptions of our site exploration and laboratory testing programs along
with exploration logs and laboratory test results are presented in Appendix A.

GEOENGINEERS/- January 22,2014 Pagel
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

We also reviewed and considered results of prior explorations completed by GeoEngineers on and
adjacent to the site for previous geotechnical projects. Approximate locations of those prior
explorations also are shown on Figure 2.

Literature Review
Geologic Map Review

The Washington Division of Geology and Earth Resources, Preliminary Geologic Map of the
Spokane SE 7.5-Minute Quadrangle, Spokane County, Washington (Derkey, Hamilton, Stradling
and Kiver) indicates the site is located on an outcrop of Wanapum Basalt, Priest Rapids
Member (Mvwp) of the Columbia River Basalt Group. The Wanapum Basalt is described as dark
gray to biack, fine-grained, dense basalt.

Soil Survey Review

Surficial soil conditions, generally located in the uppermost 60 inches below the ground surface
also are described on the United States Department of Agriculture (USDA), National Resources
Conservation Service (NRCS), Web Soil Survey. At the project site, the NRCS soil survey indicates
that a small area within the northwest portion of the site is underlain by “Urban land-Marble,
disturbed complex, O to 3 percent slopes” (7120), the southeast portion of the site is underlain by
“Urban land-sandy substratum, O to 15 percent slopes” (7106), and the remainder of the site is
underlain by “Urban land-Seaboldt, disturbed complex, O to 3 percent slopes” (7150).

The Urban land-Marble, disturbed complex typically formed in sandy, glacial outwash deposits. The
upper 60 inches of the soil profile typically consists of 8 inches of loamy sand overlying sand. The
soil is well drained.

The Urban land-sandy substratum complex also typically formed in sandy, glacial outwash deposits.
This complex is very similar to the Urban land-Marble disturbed complex with the exception of the
presence of gravel throughout the upper 60 inches of the soil profile.

The Urban land-Seaboldt, disturbed complex typically formed in loess (wind-blown clay, silt and fine
sand) with an influence of volcanic ash over glacial outwash deposits overlying residuum from
basalt. The upper 60 inches of the soil profile typically consists of about 10 inches of ashy loam,
overlying about 13 inches of loam to sandy loam, overlying 5 inches of basalt residuum (extremely
gravelly, sandy loam). These soil units overlie in-place basalt. The soil is well drained.

In-house Information

We reviewed the report “Geotechnical Engineering Study - Proposed Communications Tower -
South Regal Lumber Site” prepared by GeoEngineers on August 29, 2002. Specifically we
reviewed one boring log (B-1) completed in the central portion of the site, located approximately as
shown on Figure 2. Soil conditions described in the boring log include approximately 5 feet of silty
fine to coarse sand overlying fine to coarse gravel with silt, sand and cobbles, which extended to a
depth of about 19 feet below site grade. Basalt rock was encountered from a depth of
approximately 19 feet, to the termination of the boring at a depth of about 24%: feet. The sand
and gravel soil deposits were not identified as fill on this log but could possibly be fill. Groundwater

Page2 January22,2014 GeoEngineers, Inc.
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE - Spokane, Washington

conditions at this location were not observed because of the use of drilling fluids during
exploration.

We also reviewed unpublished logs of four borings (B-1a through B-1d) drilled by GeoEngineers in
2003 within the South Regal Street right-of-way at the approximate locations shown on Figure 2.
These borings were located west of the largest South Regal Lumber Yard building. Subsurface
conditions at these boring locations generally consisted of about 3%z feet to 7 feet of sand and
gravel overlying weathered basalt rock. The hollow-stem auger drill used for exploration at these
locations was able to penetrate about 2V feet to 4v- feet into the weathered rock.

We also reviewed a City of Spokane as-built plan for a sanitary sewer line in South Regal Street.
The profile portion of this plan documented depth to rock at several discrete locations between
East 531 Avenue and East 55% Avenue. Generally, depth to rock varied from about 3 to about
5 feet below ground surface in the central one-third of the block, and varied from about 5 feet to
about 8 feet below ground surface with the north and south thirds of the block.

Surface Conditions

The approximate 8.6-acre project site is located in the northeast quadrant of the intersection of
East 55t Avenue and South Regal Street in Spokane County, Washington. It measures
approximately 630 feet by 630 feet in plan dimensions. The southwest corner of the site is
currently occupied by the South Regal Lumberyard and consists of several commercial buildings as
well as asphalt- and gravel- surfaced areas. The east half of the site appears to be used
predominately as a storage area for the lumberyard, although it is partly occupied by a
communications tower and two residential structures, one of which appears to be in use. The
northwest corner of the site currently is occupied by two residences, one of which is in use.

The ground surface across the site generally slopes down towards the northwest. The western half
of the site and the northern third of the eastern half of the site are relatively level. Eastern portions
of the site appear to have been filled, creating an approximate 5- to 15-foot-high slope, which
traverses the central and northeast portions of the site. Site vegetation consists of pine trees and
some deciduous, evergreen ornamental trees near the residences and lumberyard, as well as
some open grass and weed areas near the residences and the northwest corner of the site.

Subsurface Conditions
General

During our most recent visit to the site, we encountered variable subsurface conditions in our
explorations to the depths explored. For the purposes of this report, we characterized the soil and
rock encountered into four general units including: (1) fill; (2) low-permeability alluvial deposits;
(3) high-permeability alluvial deposits; and (4) basalt/residuum. We encountered approximately
3 inches of topsoil at the ground surface in test pits TP-1, TP-3, TP-4, and TP-8.

Fill

We encountered fill, which extended from the ground surface to depths ranging from about 2 feet
to 5 feet below the ground surface in test pits TP-6, TP-7, and TP-9. The fill consisted of loose to
medium dense, silty, fine to coarse gravel with sand, cobbles and asphalt debris in a moist

GEOENGINEERS /-‘/ January 22,2014 Page3
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE  Spokane, Washington

condition in test pits TP-6 and TP-7. In TP-9, the fill consisted of medium stiff silt with sand, gravel,
and trace metal debris. We characterized the fill unit as having variable strength, compressibility,
permeability, and susceptibility to changes in moisture content.

Low-permeability Alluvial Deposits

We encountered low-permeability alluvial deposits in test pits TP-3, TP-5 and TP-9. The low-
permeability alluvial deposits generally consisted of medium dense, silty fine sand and silty, fine to
coarse gravel with sand. We characterized the low-permeability alluvium as having moderate to
high strength, low compressibility, low permeability, and moderate to high susceptibility to changes
in moisture content.

High-permeability Alluvial Deposits

Underlying the low-permeability alluvial deposits, where encountered, we observed a unit of high-
permeability alluvium in test pits TP-3, TP-5 and TP-9. This deposit generally consisted of medium
dense, fine {o coarse gravel with sand and trace silt. We characterized the high-permeability
alluvium as having moderate strength, low compressibility, high permeability, and low susceptibility
to changes in moisture content.

Basalt/Residuum

At the location of each test pit, the excavator met refusal on or in basalt rock at depths ranging
from about ¥2 foot to 11 feet below the ground surface. The basalt was observed to be fractured
and weathered. In test pits TP-1, TP-2, TP-4, TP-6, and TP-8, the basalt was overlain by about
9 inches to 2 feet of basalt-derived residuum, typically consisting of silty fine to coarse gravel with
sand. We characterized: the residuum as having moderate to high strength, low permeability, and
low to moderate susceptibility to changes in moisture content; and the basalt unit as having high
strength, low compressibility, low permeability and low susceptibility to changes in moisture
content. Based on our understanding of overall geologic conditions in the site vicinity, subsurface
conditions beneath the site may be characterized by variable depth to rock and variable elevations
of the rock surface.

Groundwater Conditions

We did not encounter groundwater in any of the test pits during exploration. However, we
encountered groundwater at the location of our previous boring B-1d, completed in January 2003.
Perched groundwater was encountered within basalt rock at a depth of about 8 feet below
pavement grade within South Regal Street. Based on our experience in the site vicinity and in
similar geologic conditions, shallow groundwater can be perched on low permeability confining
layers such as the basalt rock encountered at the site. The location, extent and elevation of
perched groundwater can vary seasonally, and from year to year depending on a number of factors
including the topographic configuration of low-permeability confining layers; and precipitation,
irrigation, infiltration and other forms of natural and artificial groundwater recharge.

Page4 January22,2014 GeoEngineers, Inc.
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE  Spokane, Washington

CONCLUSIONS AND RECOMMENDATIONS

General

Details of the proposed development were not provided at the time we prepared this report.
Please note that developing meaningful geotechnical recommendations, which may be used for
final civil and structural engineering design purposes, in the absence of specific site development
and building plans are not possible. For this reason, this report should be considered preliminary
in nature and its use should be limited to assist in conceptual planning.

Earthwork Considerations

Based on the results of our explorations, we anticipate that the required stripping depth to remove
topsoil and root zones of existing field grass and small vegetation will be relatively minor, less than
about 3 to 6 inches. Clearing, stripping and grubbing to greater depths might be required to
remove localized zones of soil with more than about 15 percent organic matter (by volume), to
remove root balls of larger trees, or that could be present in areas of the site that were not
explored.

Note that for the purposes of this report, we define topsoil as fine-grained soil with an appreciable
amount of organic matter. We did not evaluate the mineralogical, organic matter content or
gradational characteristics of site soil to assess its suitability for reuse as topsoil. However, based
on the results of our explorations, existing site soil appears to contain a low percentage of organic
matter and possibly is not suitable for reuse as topsoil to establish permanent vegetation.
Therefore, in the absence of completing a more thorough evaluation of reusing site soil as
permanent topsoil, by a qualified professional such as a landscape architect or soil scientist, we
suggest that project plans, specifications and estimates include provisions for importing topsaoil.

In our opinion, site soil overlying basalt rock can be excavated using conventional excavating
equipment and procedures, including use of excavators. Based on the results of our explorations,
the excavatability of basalt rock beneath the site appears to be highly variable. In some areas of
the site, it might be possible to excavate several feet into weathered basalt using large excavators
with toothed buckets. Within other areas of the site, excavation using pneumatic hammers (hoe-
rams), rippers, or drilling and blasting might be required. Plans for future development should
consider costs associated with rock excavation.

Portions of the site soil are moderately to highly moisture sensitive, particularly the low-
permeability alluvial unit and existing fill (the soil classified as ML, SM, GM on the test pit logs)
encountered at the locations of our test pits. Moisture-sensitive site soil will be difficult to work or
compact if moisture contents are greater or less than the optimum moisture content by about 2 to
4 percentage points. Accordingly, earthwork during wet weather should be avoided, if possible. If
earthwork activities cause excessive subgrade disturbance, replacement with structural fill might
be necessary. Disturbance to a greater depth should be expected if site preparation work is
conducted during periods of wet weather when the moisture content of the site soil could exceed
optimum. Accordingly, if earthwork activities are performed during wet or freezing weather, we
recommend that budgets include provisions for removal of additional unsuitable material, and
replacement and compaction of imported structural fill.

GEOENGINEERS /‘/ January 22,2014 Page5
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

The suitability of on-site soil for reuse as structural fill depends on the soil gradation and moisture
content at the time of compaction. The low-permeability alluvial deposits and existing fill soil
should be suitable for reuse as structural fill only during extended periods of dry weather, provided
this soil can be properly moisture conditioned before placement and compaction. Preliminarily, for
conceptual design purposes, we recommend that these soil units not be considered for reuse as
structural fill within the footprint of proposed buildings. Otherwise, these soil units may be placed
in non-settlement sensitive areas such as landscaping (if approved by the project architect or
engineer), or properly disposed of off-site.

The high-permeability alluvial soil unit (the soil classified as GP on the exploration logs) exhibits low
susceptibility to changes in moisture content and should generally be suitable for reuse as an all-
weather structural fill, including within building limits. Excavated basalt rock might be suitable for
reuse as structural fill. However, screening might be required to remove cobble-sized rock.
Additionally, mixing excavated rock with other suitable on-site or imported structural fill might be
required in order to produce a well-graded material suitable for use as structural fill.

While not encountered at the locations of our test pits, contractors should be prepared to manage
perched groundwater, particularly if earthwork is conducted during the late winter through spring.

Shailow Foundation Feasibility

We evaluated the feasibility of supporting future buildings and other structures with typical shallow
foundation systems. Based on the results of our subsurface exploration, it is our opinion that the
natural alluvial soil deposits and basalt rock are suitable for supporting conventional shallow
spread foundations, provided they conform to the following guidelines. Foundation elements may
bear on properly prepared natural alluvial soil deposits, on compacted and tested structural fill, or
properly prepared basalt rock.

Allowable bearing pressures for typical commercial buildings should range between about 2,500 to
6,000 pounds per square foot (psf), depending on whether the bearing surface is soil or rock, and
on the magnitude of foundation loads and settlement tolerances of proposed buildings. The entire
foundation system of a single building or other structure should bear on either undisturbed basalt
rock or a combination of properly prepared natural soil and/or compacted structural fill. Where a
structure’s foundation system transitions between properly prepared natural soil or compacted and
tested structural fill, and basalt rock, there should be at least 6 inches of structural fill between the
bottom of foundations and basalt rock. Existing fill should be removed from beneath the building
footprints, and replaced with properly compacted structural fill.  The intent of these
recommendations is to reduce the potential for differing foundation support conditions which could
result in detrimental differential foundation settlement.

Details regarding proper subgrade and basalt bedrock preparation as well as guidelines for placing
and compacting structural fill can be impacted by project-specific details, and are not included
herein.

infiltration Feasibility

Conventional stormwater management (on-site disposal using bio-infiltration swales and standard
drywells) is not feasible at this site because of the presence of shallow basalt rock underlying the

Page 6 January22,2014 GeoEngineers, Inc.
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

site, and observed in our explorations. Shallow low-permeability confining layers (such as basalt
rock) tend to result in reduced effectiveness of conventional stormwater disposal systems. This is
because concentrating stormwater into small disposal areas tends to result in groundwater
mounding and reduced infiltration rates of swales and reduced outflow capacity of drywells. This,
in turn, can result in detrimental impacts to the site and downgradient sites, including surface and
subsurface flooding, particularly during and following large storm events, and during extended
periods of wet weather. Therefore, the presence of basalt rock at shallow depths across the site
could impact both the rates at which stormwater can be infiltrated and the volume of stormwater
that can be infiltrated without detrimental site and downgradient impacts.

Possible solutions for post-development on-site disposal of stormwater include: (1) contacting the
City of Spokane to inquire about the possibility of connecting stormwater facilities at the site to the
City’s regional stormwater facility; (2) using shallow infiltration swales; (3) using drywells installed
in basalt rock; and (4) using on-site retention (evaporation) ponds; or (5) a combination of these
options. Regardless of which option is selected, we strongly recommend that if infiltration of
stormwater is used as a disposal method at this site, disposal facilities be dispersed across the
site instead of concentrating stormwater infiltration into one area.

Based on a conversation with Gary Nyberg with Spokane County, we understand that other
developments located adjacent to South Regal Street in the site vicinity have connected their
stormwater facilities to the Hazel’'s Creek regional stormwater facility, managed by the City of
Spokane (City). We contacted the City to inquire if the subject site would qualify for connection to
the regional facility. Based on information provided by a City representative, the site is located
within the Hazel's Creek basin, and therefore should be eligible to connect to the regional
stormwater facility. In our opinion, this option should provide the lowest risk of negative site
impacts related to increased stormwater runoff following site development, compared to other
possible options presented in this report.

Shallow infiltration swales will most likely need to be larger than typical bio-infiltration swales
because of the combined effect of the low permeability of the surficial silty sand and gravel
deposits, and the potential for shallow basalt to create mounding effects below swales. The
Spokane Regional Stormwater Manual (adopted by Spokane County) specifies a minimum 4-foot
vertical separation between the bottom of infiltration facilities and the top of low-permeability
confining layers. Based on review of available subsurface information, areas of the site which
might be conducive to siting shallow infiltration swales could include the southwest and northwest
corners of the site near South Regal Street, and areas near test pits TP-6 and TP-9. Although depth
to rock at the location of previous boring B-1 is about 19 feet, the location of the boring near the
top of the existing relatively steep slope is not a suitable location for siting an infiltration swale.

We recommend that Spokane County be consulted to discuss the county’s willingness to accept
non-conventional drywells installed in rock before proceeding with an evaluation of the feasibility of
using such a system. If drywells are acceptable to the county, we recommend that the feasibility of
infiltrating into rock be assessed.

The location of shallow basalt rock and the potential for shallow perched groundwater also should
be considered if an on-site stormwater retention pond will be used to dispose of stormwater.

GEOENGINEERS /J January 22,2014 Page7
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

Additionally, the feasibility of on-site subsurface disposal of stormwater will depend on the nature
of the proposed development, the net increase in impervious surface area relative to existing
conditions, and the resulting volume of stormwater (both from the design storm event and on an
average annual basis) which will have to be managed.

Recommended Additional Study

After the type, number and locations of proposed buildings have been identified, and a conceptual
grading plan has been developed for the site, we should be consulted to provide a proposal for a
project-specific, design-level geotechnical engineering evaluation. At that time we can consult with
the project structural engineer and civil engineer to evaluate the geotechnical engineering-related
information they need to complete their designs. We also can evaluate the proposed development
relative to our existing subsurface information to assess if additional subsurface explorations are
warranted in order to develop our recommendations, or to reduce uncertainty related to subsurface
conditions, and the potential risks those uncertainties pose to the project proponents.

Preliminarily, we recommend that additional explorations be completed at proposed swale
locations during design to evaluate subsurface conditions. In-place infiltration testing likely will be
warranted to assess infiltration rates of site soils.

If infiltration into basalt rock will be further considered during design, we envision that additional
site assessment to evaluate the feasibility of this stormwater disposal method could include:
(1) drilling borings at proposed drywell locations and obtaining rock cores to evaluate the ability of
rock to infiltrate water; specifically the degree of fracturing, and the nature of infilling of fractures
and joints within the rock; (2) completing borehole percolation tests to assess the permeability of
fractured rock (if present) ; and (3) installing groundwater monitoring wells within borings, and
periodically measuring groundwater through at least one winter/spring season to evaluate the
potential for shallow perched groundwater, the presence of which could negatively impact the
feasibility to infiltrating into rock.

LIMITATIONS

We prepared this report for Vaughn’s 57t Avenue, LLC and their authorized agents and reguiatory
agencies for a preliminary geotechnical evaluation during drainage plan preparation for the site
located at the northeast corner of the intersection of South Regal Street and East 55" Avenue in
Spokane, Washington. Vaughn's 57t Avenue, LLC may distribute copies of this report to Vaughn’s
57t Avenue, LLC's authorized agents and regulatory agencies as may be required for the project.

Within the limitations of scope, schedule and budget, our services have been executed in
accordance with generally accepted practices in the field of geotechnical engineering in this area
at the time this report was prepared. The conclusions, recommendations, and opinions presented
in this report are based on our professional knowledge, judgment and experience. No warranty or
other conditions, express or implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table and/or
figure), if provided, and any attachments should be considered a copy of the original document.

Page 8 January22,2014 GeoEngineers, Inc.
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE  Spokane, Washington

The original document is stored by GeoEngineers, Inc. and will serve as the official document of
record.

Please refer to Appendix C, titled “Report Limitations and Guidelines for Use” for additional
information pertaining to use of this report.
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Notes:
1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended to
assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this communication.
Data Sources: ESRI Data & Maps, Street Maps 2008.

Base map from ESRI Data Online.

Projection: NAD 1983, UTM Zone 11 North.
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE - Spokane, Washington

APPENDIX A
FIELD EXPLORATIONS AND LABORATORY TESTING

Field Explorations

Soil, rock and groundwater conditions were explored at select locations at the site by excavating
nine test pits (TP-1 through TP-9) at the approximate locations shown on Figure 2. Test pits were
excavated to depths between about 2 foot and 11 feet below the ground surface using a track-
mounted excavator operated by Vietzke Excavation under subcontract to GeoEngineers.

The excavations were continuously monitored by an engineer from our office who maintained a
detailed log of subsurface explorations, visually classified the soil encountered and obtained
representative soil samples from the test pits. The densities noted on the logs are based on the
difficulty of excavation and our experience and judgment. Recovered soil samples were visually
classified in the field in general accordance with ASTM D 2488 and the classification chart listed in
Key to Exploration Logs, Figure A-1. Logs of the test pits are presented in Logs of Test Pits, Figures
A-2 through A-10. Following excavation, the test pits were backfilled in approximate 2-foot-thick
lifts of soil with each soil lift tamped in place with the excavator bucket.

The test pit locations were established in the field by taping and pacing from existing site features
and recorded in the field by our engineer using an iPad 2 equipped with GPS and GISPro Software.
The accuracy of the locations was recorded at about 16 feet (the highest published resolution for
the software), although actual resolution could be less than 16 feet. Test pit elevations were
interpolated from the contour lines shown on the Site Plan. The contour lines are from a
topographic map provided by the city of Spokane. The city did not indicate the vertical datum for
the topographic data. Based on field observations, the topographic map is considered to be
current and accurate with the exception of the southeast site corner. The topographic map shows
an approximate 10-foot-tall stockpile (approximately 40 feet by 40 feet, in plan dimensions) in the
southeastern corner of the site; the stockpile did not exist at the time of our fieldwork. Instead, the
stockpile area is generally level and at the same grade as the area immediately to the west
(approximate Elevation 2,392 feet). Exploration locations and elevations should be considered
accurate to the degree implied by the method used.

Laboratory Testing

Select soil samples obtained from the explorations were tested in the laboratory to assess
pertinent physical properties in general accordance with applicable ASTM International (ASTM) test
procedures. Percent-passing-the-U.S. No. 200 sieve (ASTM D 1140) tests were completed on four
representative soil samples. The results of the percent-fines testing are presented on the
exploration logs at the respective sample depths. Three sieve analyses (ASTM C 136) also were
completed on representative samples. Results are presented in Sieve Analysis Results,
Figure A-11.

GeoENGINEERS /] January 22,2014 Page A-1
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
P2\
CLEAN o\° 5| GW | WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES
GRAVEL eravets D 0
AND
b o o
GRAVELLY (LTTLEORNOFINES) | 6 " o g GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
YN
COARSE d 7] SILTY GRAVELS, GRAVEL - SAND
GRAINED MORE THAN 50% GRA\;FI\IJ‘S WITH [‘ Uy GM | Silt mixTURES
OF COARSE S B
SOILS FRACTION
RETAINED ONNO. | (appreciaBLE AMOUNT GC | CLAYEY GRAVELS, GRAVEL -
OF FINES) SAND - CLAY MIXTURES
SW | WELL-GRADED SANDS,
CLEAN SANDS GRAVELLY SANDS
MORE THAN 50% SAND
RET;‘J";ESDIE?/E No. AND (LITTLE OR NO FINES)
Shudy SP | EERLSTRR e
SOILS
MORE THAN 50% SILTY SANDS, SAND - SILT
OF COARSE SA'\::?’\?EVSV'TH SM | GTORES
FRACTION
PASSING NO. 4
SIEVE (APPRECIABLE AMOUNT [/ sC CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK
ML | FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS c MEDIUM PLASTICITY, GRAVELLY
AND LIQuID LIMIT L CLAYS, SANDY CLAYS, SILTY
FINE LESS THAN 50 CLAYS, LEAN CLAYS |
GRAINED CLAYS -
SoiLs AN QL | ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
A AAAAA PLASTICITY
INORGANIC SILTS, MICACEOUS
PRSING NO. 206 | ' ’ ] MH | orDIATOMACEOUS SILTY
SIEVE | '] SolLs
SILTS Y
1QUID LIMIT INORGANIC CLAYS OF HIGH
AND GRE/STER 'fH“ﬁN s0 7/ 7 CH PLASTICITY
CLAYS
I |
OH | ORGANICGLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY
PEAT, HUMUS, SWAMP SOILS
HIGHLY ORGANIC SOILS PT T HIGH ORGANIC

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch I.D. split barrel
Standard Penetration Test (SPT)

Shelby tube

Piston

= - =

Direct-Push

X] Bulkorgrab

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted). See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drili rig.

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
GRAPH|LETTER DESCRIPTIONS
AC Asphalt Concrete
NN
PAVRZA
NG €C | Cement Concrete
PAVNZA
Crushed Rock/
CR Quarry Spalls
Topsoil/
TS Forest Duff/Sod

%F
AL
CA
CcP
cs
DS
HA
mMC
MD
oc
PM
Pl
PP
PPM
SA
X
uc
Vs

NS
S8
Ms
HS
NT

Groundwater Contact

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Material Description Contact

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Laboratory / Field Tests

Percent fines

Atterberg limits

Chemical analysis

Laboratory compaction test
Consolidation test

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Organic content

Permeability or hydraulic conductivity
Plasticity index

Pocket penetrometer

Parts per million

Sieve analysis

Triaxial compression
Unconfined compression

Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions. Descriptions on the iogs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS

GEOENGINEERJ
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OENGINEERS8.GDT/GEI8_TESTPIT_1P_GEOTEC

Spokane: Date:1/21/14 Path:P:\21121349001\00\GINT\2134900100.GPJ DBTemplate/LibT:

e ™
Date Excavated: 12/30/2013 Logged By: EBD
Equipment: John Deere 490 Excavator Total Depth (ft) 4.0
e J
f SAMPLE
8
— (] <
I o2 8 ls 53 MATERIAL REMARKS
s &6 =2 < s |s DESCRIPTION ol
L >~ |o oo 2 = < SE
T g | £ |5| 2% |3 28
s 8§18 HE |g| g8 |8 28
o o |k ar G| G0 |u =0
Lo TS Dark brown silt with sand (medium stiff, moist) (topsoil)
N { oM Brown silty fine to coarse gravel with sand and cobbles (medium dense,
N moist) (residuum)
1— - _
2= =1 RX Basalt, partly decomposed, pit to crater quality, intersecting open planes,
(DBDO to DDDO) -~ Remolds to fine to coarse gravel with silt, sand and
7] cobbles (very dense, moist)
3— - .
4 Test pit terminated at approximately 4 foot depth due to excavator refusal
in basalt rock
No groundwater seepage observed
Minor caving observed
Approximate ground Elevation = 2,365 feet
Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.
.
—
Log of Test Pit TP-1
Project: Proposed South Regal Street Commercial Development
G EO E N G | N E E RS / : / Project Location: Spokane, Washington Figure A-2
. r ™,
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Spokane: Date:1/21/14 Path:P:\21\21349001\00\GINT\2134900100.GPJ DBTemplate/LibTe

Date Excavated: 12/30/2013 Logged By: EBD
Equipment: __John Deere 490 Excavator Total Depth (ft) 0.5
— 7
[ SAMPLE _
Q
~ e g
g |8 & ol 5|3 MATERIAL
c B8 9 |3 5|8 DESCRIPTION 2 REMARKS
2 =~ |lo [ L = S g‘E
S £ 8% |&| 2% |3 g2
8 218 g8 |5 88 |4 g5
j GM Brown silty fine to coarse gravel with cobbles (medium dense, moist)
(residuum)

Test pit terminated at approximately %2 foot depth due to excavator refusal
on basalt rock

No groundwater seepage observed

No caving observed

Approximate ground Elevation = 2,371 feet

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

]

Log of Test Pit TP-2

Project: Proposed South Regal Street Commercial Development
G EO E NGINEERS / : / Pl‘Oj:eCt Location:  Spokane, Washington Figure A-3
L Project Number:  21349-001-00 Sheet1of 1)




8_TESTPIT_1P_GEOTEC

Spokane: Date:1/21/14 Path:P:21121349001\00\GINT\2134900100.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE)!

.

Date Excavated: 12/30/2013 Logged By: EBD
Equipment; __John Deere 490 Excavator Total Depth (ft) 4.0
\. J
f SAMPLE
&
= o 2
@ a 9
g |z ¢ > 513 MATERIAL
s &8 2 |3 3|z DESCRIPTION JE REMARKS
= £ |2 22 |z| 2% |5 5%
& B |Z 3 |81 38 |8 2E
° [5) o o s o0 c =5
w [T - o QO w =0
Lol TS Dark brown silt with roots, leaves (medium stiff, moist) (topsoil)
N M Brown silty fine to medium sand with occasional gravel (medium dense,
L) moist) (alluvium)
1 el .
_E . 5 %F=23
2— e -
7 P ‘ c GP Gray fine to coarse gravel with sand and trace silt (medium dense, moist)
| LCd (alluvium) i
3 o]
D g
— (o] o/ P
% & Po9 8 hF=2
4

Test pit terminated at approximately 4 foot depth due to excavator refusal
on basalt rock

No groundwater seepage observed

Minor caving observed

Approximate ground Elevation = 2,367 feet

Notes: See Figure A-1 for explanation of symbolis.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

r—

Log of Test Pit TP-3

Project: Proposed South Regal Street Commercial Development
G EO E N G | N E E RS / ‘ / PI’OJ:eCt Location: Spokane, Washington Figure A-4
L Project Number:  21349-001-00 Sheet10f 1 J
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Spokane: Date:1/21/14 Path:P:\21121349001\00\GINT\2134900100.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!!

Log of Test Pit TP-4

{ N
Date Excavated: 12/30/2013 Logged By: EBD
Equipment: John Deere 490 Excavator Total Depth (ﬁ) 1.0
N W
( SAMPLE
3
— (0] 8
© = @ =
g 2|8 |9 5|3 MATERIAL REMARKS
= 8|8 2 |2 3|8 DESCRIPTION o2
£ £ |8 df |5| =% |3 55
> a2 |5 £|% S| 32 | 8 2%¢
@ o | & | & © gx | 2 238
i o |~ D=~ O OO |uw [$]
oo TS Dark brown silt with roots and leaves (medium stiff, moist) (topsoil)
] oM Brown silty fine to coarse gravei with sand (medium dense, moist)
(residuum)
! Test pit terminated at approximately 1 foot depth due to excavator refusal
on basalt rock
No groundwater seepage observed
No caving observed
Approximate ground Elevation = 2,369 feet
Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.
\ v,
o )

Project Number:  21349-001-00

Project: Proposed South Regal Street Commercial Development

G EO E NGINEERS / ‘/ Project Location:  Spokane, Washington

Figure A-5
Sheet1of 1 )




Date Excavated: 12/30/2013 Logged By: EBD
Equipment; __John Deere 490 Excavator Total Depth (ft) 4.0
- J
f SAMPLE
3
— [} S
N MATERIAL REMARKS
= &8 9 |2 §|¢g DESCRIPTION o2
B |2 42 =l o5 |3 5%
z & |2 €% g 32 |8 35
2 [ o @ O o o] = 239
w o |~ i~ G| GO | W =0
2= GM Brown silty fine to coarse gravel with sand, cobbles and boulders (medium
| 5 H dense, moist) (alluvium)
1— P - s
R
] DT
b
24 Gray fine to coarse gravel with sand, cobbles and trace silt (medium dense,
] moist) (alluvium)
Basalt, partly decomposed, pit to dent quality, intersecting open planes
(DBDO to DCDO) - Remoalds to fine to coarse gravel with silt, sand and
3 B cobbles (very dense, moist)
4

Test pit terminated at approximately 4 foot depth due to excavator refusal
in basalt rock

No groundwater seepage observed

No caving observed

Approximate ground Elevation = 2,373 feet

8_TESTPIT_1P_GEOTEC

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

Spokane: Date:1/21/14 Path:P:121121343001\00\GINT\2134900100.GPJ DBTemplate/LibTemplate:GEOENGINEERSS.GDT/GEN!

[ . )
Log of Test Pit TP-5
Project: Proposed South Regal Street Commercial Development
G EO E NGINEERS / ‘ / Prol:ect Location: Spokane, Washington Figure A-6
L Project Number:  21349-001-00 Sheet1of1  J




.GDT/GEI8_TESTPIT_1P_GEOTEC

late/LibTe

Spokane: Date:1/21/14 Path:P:\21121349001\00\GINT\2134900100.GP.J DBT

Date Excavated: 12/30/2013 Logged By: EBD
Equipment: John Deere 490 Excavator Total Depth (ft) 7.0
\. J
f SAMPLE
8
= 0 ks
® =1 o
3 -8 g |o =13 MATERIAL REMARKS
= - o = = o
s &8 2 |3 3|8 DESCRIPTION oF
5 = |2 42 |£| 2% |2 22
z 3|3 g% gl 32 |38 2%
@ [ ) & o = 2.8 c S35
] a |~ nli~ O 0O |u =0
0l 1 GM Brown silty fine fo coarse gravel with sand, cobbles and asphalt debris
) ] M (medium dense, moist) (fill
. A
X
- DT
L
2— (1
N
4 ity
=
3—E & N M 12 %F=22
. Ala
(0
4— )Z
= O T
H
5— RARY
P GM Brown silty fine to coarse gravel with sand, cobbles, boulders and roots
| § C, (medium dense, moist) (residuum)
6— & 4
X
_ oL,
AE
7 Test pit terminated at approximately 7 foot depth due to excavator refusal
on basalt rock
No groundwater seepage observed
Minor caving observed
Approximate ground Elevation = 2,387 feet
Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.
\. v
N
Log of Test Pit TP-6
Project: Proposed South Regal Street Commercial Development
G EO E N G INEE RS / : / Project Location;: Spokane, Washington Figure A-7
: igure A-
L Project Number:  21349-001-00 Sheet1of 1




8_TESTPIT_1P_GEOTEC

Spokane: Date:1/21/14 Path:P:\21121349001\00\GINT\2134900100.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE

Date Excavated: 12/30/2013 Logged By: EBD
Equipment; __John Deere 490 Excavator Total Depth (ft) 2.0
. J
f SAMPLE -
2
= 2 %’
[} Q.
2 = |E & 513 MATERIAL
s EF 2 18 518 DESCRIPTION # REMARKS
S Sl Jdo o g | E e
g2 &8 82 |5| 58 |8 28
Pl T GM Brown silty fine to coarse gravel with sand, cobbles and asphalt debris
| SISk (medium dense, moist) (filf)
1— ol 7 - .
] DT

b

o)
I

Test pit terminated at approximately 2 foot depth due to excavator refusal
on basalt rock

No groundwater seepage observed

No caving observed

Approximate ground Elevation = 2,387 feet

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

Log of Test Pit TP-7

Project: Proposed South Regal Street Commercial Development

G EO E N G | N E E R S / : / Project Location:  Spokane, Washington Figure A-8

L Project Number:  21349-001-00 Sheet 1 of 1
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{ N
Date Excavated: 12/30/2013 Logged By: EBD
Equipment; __John Deere 490 Excavator Total Depth (ft) 1.0
\. J
[ SAMPLE
3
- 0 s
kol = o
g = |8 £ o B MATERIAL
& = = 5|3 . REMARKS
s 318 3 |3 3|k DESCRIPTION %
§ =12 H2 |£|s% 5 53
s 5|3 H% |E| 85| £5
i al® daf |o| oo |4 20
el TS Brown silt with sand, gravel, roots and grass (medium stiff, moist) (fopsoil)
i o] oM Brown silty fine to coarse gravel with sand and cobbles (medium dense,
b moist) (residuum)
1 Test pit terminated at approximately 1 foot depth due to excavator refusal
on basalt rock
No groundwater seepage observed
No caving observed
Approximate ground Elevation = 2,388 feet
Q
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=
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s
=
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g
&
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g
§, Notes: See Figure A-1 for explanation of symbols.
8 The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.
2\ J
K .
< Log of Test Pit TP-8
8
3 Project: Proposed South Regal Street Commercial Development
g G EO E NG | NE E RS / : / Project Location: Spokane, Washington Fiqure A-9
g . igure A-
1§ Project Number:  21349-001-00 Sheet10f1
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( A
Date Excavated: 12/30/2013 Logged By: EBD
Equipment; __John Deere 490 Excavator Total Depth (ft) 11.0
N V,
[ SAMPLE
3
= 2 g ES
3 = Sis MATERIAL
g = |E 2| §13 < REMARKS
c g |3 3 3|8 DESCRIPTION o3
B = cEn E’ b= o= 5 5%
S B1% g% |9 22 |8 35
o o |@ o © i =] <] 28
i o |~ al- G| GO |w =0
ML Brown silt with sand, gravel and trace trash and roots (medium stiff, moist)
| (fill)
1— - .
2 — - -
T SM Brown silty fine to medium sand with occasional gravel (medium dense,
3] moist) (alluvium) |
—E p 7 %F=41
4— = i
5 b GP Brown fine to coarse gravel with sand, cobbles and trace silt (medium
i L d dense, moist) (alluvium)
o] ° q
6— ° - 8 ohF=
E S2A P S 6 %F=5
- o g
e}
P g
7— ° - -
p g
o]
-1 P g
[
P g
8 RX Basalt, partly decomposed, dent to crater quality, intersecting open planes
(DCDO to DDDO) - Remolds to fine to coarse gravel with silt, sand and
7 cobbles (very dense, moist)
9— o E
10— — —
" Test pit terminated at approximately 11 foot depth due to slow excavation
progress in basalt rock
No groundwater seepage observed
Minor caving observed
Approximate ground Elevation = 2,392 feet
Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.
\ 7
a N
Log of Test Pit TP-9
Project: Proposed South Regal Street Commercial Development
G EO E NGINEERS / ‘ / Project Location: Spokane, Washington Fi A-10
f igure A-
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE © Spokane, Washington

APPENDIX B
REPORT LIMITATIONS AND GUIDELINES FOR USE*

This appendix provides information to help you manage your risks with respect to the use of this
report.

Read These Provisions Closely

It is important to recognize that the geoscience practices (geotechnical engineering, geology and
environmental science) rely on professional judgment and opinion to a greater extent than other
engineering and natural science disciplines, where more precise and/or readily observable data
may exist. To help clients better understand how this difference pertains to our services,
GeoEngineers includes the following explanatory “limitations” provisions in its reports. Please
confer with GeoEngineers if you need to know more how these “Report Limitations and Guidelines
for Use” apply to your project or site.

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects

This report was prepared for Vaughn's 57t Avenue, LLC and for the project site specifically
identified in the report. The information contained herein is not applicable to other sites or
projects.

GeoEngineers structures its services to meet the specific needs of its clients. No party other than
the party to whom this report is addressed may rely on the product of our services unless we agree
to such reliance in advance and in writing. Within the limitations of the agreed scope of services
for the project, and its schedule and budget, our services have been executed in accordance with
our Agreement with Vaughn's 57" Avenue, LLC, dated December 13, 2013 and generally accepted
geotechnical practices in this area at the time this report was prepared. We do not authorize, and
will not be responsible for, the use of this report for any purposes or projects other than those
identified in the report.

A Geotechnical Engineering or Geologic Report is Based on a Unique Set of Project-
Specific Factors

This report has been prepared for the Proposed South Regal Commercial Development project
located at the northeast corner of the intersection of South Regal Street and East 55" Avenue in
Spokane, Washington. GeoEngineers considered a number of unique, project-specific factors
when establishing the scope of services for this project and report. Unless GeoEngineers
specifically indicates otherwise, it is important not to rely on this report if it was:

= not prepared for you,
m not prepared for your project,

m not prepared for the specific site explored, or

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.

GEOENGINEERS /77 January 22,2014 PageB-1
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PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

B completed before important project changes were made.

For example, changes that can affect the applicability of this report include those that affect:
B the function of the proposed structure;

B elevation, configuration, location, orientation or weight of the proposed structure;

composition of the design team; or

project ownership.

If changes occur after the date of this report, GeoEngineers cannot be responsible for any
consequences of such changes in relation to this report unless we have been given the opportunity
to review our interpretations and recommendations. Based on that review, we can provide written
modifications or confirmation, as appropriate.

Subsurface Conditions Can Change

This geotechnical or geologic report is based on conditions that existed at the time the study was
performed. The findings and conclusions of this report may be affected by the passage of time, by
man-made events such as construction on or adjacent to the site, new information or technology
that becomes available subseguent to the report date, or by natural events such as floods,
earthquakes, slope instability or groundwater fluctuations. If more than a few months have passed
since issuance of our report or work product, or if any of the described events may have occurred,
please contact GeoEngineers before applying this report for its intended purpose so that we may
evaluate whether changed conditions affect the continued reliability or applicability of our
conclusions and recommendations.

Geotechnical and Geologic Findings Are Professional Opinions

Our interpretations of subsurface conditions are based on field observations from widely spaced
sampling locations at the site. Site exploration identifies the specific subsurface conditions only at
those points where subsurface tests are conducted or samples are taken. GeoEngineers reviewed
field and laboratory data and then applied its professional judgment to render an informed opinion
about subsurface conditions at other locations. Actual subsurface conditions may differ,
sometimes significantly, from the opinions presented in this report. Our report, conclusions and
interpretations are not a warranty of the actual subsurface conditions.

Geotechnical Engineering Report Recommendations Are Not Final

The construction recommendations included in this report are preliminary and should not be
considered final. GeoEngineers’ recommendations can be finalized only by observing actual
subsurface conditions revealed during construction. GeoEngineers cannot assume responsibility
or liability for the recommendations in this report if we do not perform construction observation.

We recommend that you allow sufficient monitoring, testing and consultation during construction
by GeoEngineers to confirm that the conditions encountered are consistent with those indicated by
the explorations, to provide recommendations for design changes if the conditions revealed during
the work differ from those anticipated, and to evaluate whether earthwork activities are completed
in accordance with our recommendations. Retaining GeoEngineers for construction observation for

Page B-2 Januaty 22,2014 GeoEngineers, Inc.
File No. 21349-001-00



PROPOSED SOUTH REGAL STREET COMMERCIAL DEVELOPMENT, SOUTH REGAL STREET AND EAST 55TH AVENUE ~ Spokane, Washington

this project is the most effective means of managing the risks associated with unanticipated
conditions.

A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation

Misinterpretation of this report by members of the design team or by contractors can result in
costly problems. GeoEngineers can help reduce the risks of misinterpretation by conferring with
appropriate members of the design team after submitting the report, reviewing pertinent elements
of the design team’s plans and specifications, participating in pre-bid and preconstruction
conferences, and providing construction observation.

Do Not Redraw the Exploration Logs

Geotechnical engineers and geologists prepare final boring and testing logs based upon their
interpretation of field logs and laboratory data. The logs included in a geotechnical engineering or
geologic report should never be redrawn for inclusion in architectural or other design drawings.
Photographic or electronic reproduction is acceptable, but separating logs from the report can
create a risk of misinterpretation.

Give Contractors a Complete Report and Guidance

To help reduce the risk of problems associated with unanticipated subsurface conditions,
GeoEngineers recommends giving contractors the complete geotechnical engineering or geologic
report, including these “Report Limitations and Guidelines for Use.” When providing the report, you
should preface it with a clearly written letter of transmittal that:

B advises contractors that the report was not prepared for purposes of bid development and that
its accuracy is limited; and

encourages contractors to confer with GeoEngineers and/or to conduct additional study to
obtain the specific types of information they need or prefer.

Contractors Are Responsible for Site Safety on Their Own Construction Projects

Our geotechnical recommendations are not intended to direct the contractor’'s procedures,
methods, schedule or management of the work site. The contractor is solely responsible for job
site safety and for managing construction operations to minimize risks to on-site personnel and
adjacent properties.

Biological Pollutants

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or
assessment of the presence of Biological Pollutants. Accordingly, this report does not include any
interpretations, recommendations, findings or conclusions regarding the detecting, assessing,
preventing or abating of Biological Pollutants, and no conclusions or inferences should be drawn
regarding Biological Pollutants as they may relate to this project. The term “Biological Pollutants”
includes, but is not limited to, molds, fungi, spores, bacteria and viruses, and/or any of their
byproducts.

A Client that desires these specialized services is advised to obtain them from a consultant who
offers services in this specialized field.

GEOENGINEERS /;/ January 22,2014 PageB-3
File No. 21349-001-00






DESIGNERS NOTE
Reference Material
























Dulled neod  colenbdorn @ Rra &

// 77 /C 12" hestrent S0 |
S Bl Rt

Vﬁ,lb' qeo wiemzyive Jo Vee >
llb‘ AA/-KVLW vocie OPGA/I)"‘*[ "PM‘VV‘~ “iéf-'ﬁlh-ﬁl/
B R ' L

Mu\l&r-—f’l:rcc a\»-\ivxﬁl——\ 'aole(rea-l.;,-}t_ e

e Wiard | 2oy s+t V'C.\)o»}' (A'H""“t‘)‘)
ondulled @0 Wk @ o' 0% pemehedi

dvilled 0.5 w/li- @ o' depth®@ 4 cenhe
- St beve Whole,

Pe- szl-ncal ol | duilled w/ 5T Gevee
busl;c/t o J—ala&r&k»— ab? Lotp Leve loler LA
(:-Fo ' p\}l_wwe-tz:/\/

E:L‘Q H’V»-.)-\evx O. X ,\u\, /LV—'

Traffic J|NAME OF PROJECT SHEET NUMBER
Whipple Consulting Engineers, Inc. |Planning O 6 _t } 5
\WCE v 9 Eng e %[ \ o il

2528 N. Sullivan Rd. * Spokane Valley, WA 99216 f;:’g;i’;;eg COMPUTED BY |CHECKED BY  |JOB NUMBER DATI
Phone 509-893-2617 + Fax 509-926-0227 <7 L (%o [ 17




outHlovs  calpn lafibn—

214"

£
M é«.('_;:/c/ék’

3:_‘:“_‘__;_'_{ < 0.(942.(

e 120 hi

O-0Y2 /: _[__é: L /Z?S)/

e ——— e c-

wsec.
hi— % o,
/
’ -5

SN27TH LRESS | el e

sec

Traffic O INAME OF PROJECT SHEET NUMBER
\Wi : Whipple Consulting Engineers, Inc, |Planning O 5

Survey a

OF
2528 N. Sullivan Rd. + Spokane Valley, WA 99216 |Prucivr® SCOMPUTED BY  |CHECKED BY  |JOB NUMBER e
Phone 509-893-2617 + Fax 509-926-0227 s i 2[30/(7]




Wheve UHle o we just Hhadion
Mt oV iy wt occve— @ o-s’:‘vx/W

+ue -(ﬂb—l"-bl ?ut—g—'- \wm Ananlalsbe 4;\/'
S Zp Aél)b Waeswth  posuled e

20% 24 ¥ 0.5 = Sl VeMT—~
1 /-

= QYD(DNJM‘HE/M
%O—SH' [ montr—

% ol

[0 {4 [Aay
o

RZ7
'AY%U“{“I""‘\ a | Shd Aﬂqme\&l:fv\

ovVer—iwe

o
v ©

W 0-§f/&\=l~\

Traffic O INAME OF PROJECT SHEET NUMBER
/ Whipple Consulting Engineers, Inc. |Planning O
\WCE " 9En ool Pt
2528 N. Sullivan Rd. * Spokane Valley, WA 99216 E;?g::;l:;e E|1 COMPUTED BY CHECKED BY JOB NUMBER DATE
Phone 509-893-2617 * Fax 509-926-0227 s ?{ §OZ 17




||qnodg 0

abuig 0 palinbay sjjamAiq jo adA) pue JaquinN
Y nd 0020} winwiulpy - awnjoA abelo}g papinoid
Y no /6 Bulysmog Aq pasinbay abelio}s wnwixep ; SJ0 by
WYOLS N9OISIA YVIA 0} - SINIWIHINDIY T1IMAYA: ‘smol) om} ay} Jo Jajealb auy st uiseg U} J0j MOl Yead 8y} ‘oS
¥ynd /682 WNWIUI - SWNJOA Juswieal] papiAoid
Y no yiL'e palinbay awn|oA 802, WNWIUIN

S|o gL'y = (easy "dw)(Aususiul G=0] )06 = Moy} xead
Sy} 1ey} 0S SINUIW G UBY} SSI| UOHEIIUSIUOD JO SWi]| B ssuwnsse g ased

SINIWIHINOIY ININLYIYL 80T, ]

9eve 96¢ ze8¢ €90 G0 0009 0ol =======
85S¢ z'9.¢ Gege 990 v0 004§ 66 Z3sSvD
£6VE ¥'96¢ 618¢ 0.0 0G0 00t 06
==> }JG¢ 9'9¢e olLeg G0 €60 001§ G8
89ve 8'9le G8.¢ L0 GG'0 008¥ 08
162¢ 162 885¢ 810 GG'0 00SY Sl S L'y = | 9se) Joj yeadp
LELE L2 vive 610 960 002k 0L
££0¢€ ¥'152 062€ Z80 860 006€ G9 vy 8¢ 00'S £el 67y Lo 44}
6562 9'1¢2 16lg 980 190 009¢ 09 20 I 1ej0} 0. 21 [6) Y] v
1882 8.12 sole 16°0 690 00ge GG
1082 861 G00¢ 160 690 000g 0S
vele '8/l €162 v0'1 vL0 00.2 G¥ BOLL WPIAA MOl ‘B 06120 =p
0692 ¥'8G1 6v8¢ vl 180 V[0 ov
7892 9'gel lz8e 82’1 160 0oLz Ge 00£0°0 =S
0692 8'8Ll 8082 8l G0l oosl 0¢ G'¢ = pa|loy 9100 =u
0,92 66 69.2 €L) r Al 0051} T 0L =geadAL o'l =2z
2852 z6. 1992 ¥0'C Sl oozl 0z gz 104 00§ =1z
vive ¥'65 €lve e 9Ll 006 Gl
€l1e 9'6¢ cLee Gl'g vZ'e 009 (]! MOY JORNO 'Y £6Z
LLLL 8'61 1641 vy gl 00¢ G
soulfepIND 40 g-¢ uonenb3 Aq “ulw gg o =9l
LI 0z 1641 vy 8Lc 00¢€ 00°G
(y no) (y no) (3 no) (sp0) (ayyur) (09s) (unw) 00200 =S
abeiois INO’IOA ul'loA ‘°eneq © ‘Susju| oujewll  swil] GO0 =Uu
W0l =1
Yoyl ealy onjeydsy . SL0 =10
oYL D, ealy
890 Jojoed D, MO|4 pUBLBAQ Y 0l
2219 (4 bs) easy snoinuadw) —======
902 (seuoe) eBIY | 3SVD
0l MO|{ Jea A ubiseqg
20-309°9 (s10) moyino 00 ¥SPLG = ealy 80¢ 890 2 M
00§ (uiw) ouoQ jo awi], GL0=0 48 ¥01'9z ealy ed
G (unwy) yuswaiou] awi ] 060=9 4S8 z2L'€9 ealy dw
sa1y 90'C 4S 928'68 ealy 0L
L1-1eN-0g 3J1va | NISYg
MY1 ¥3INoIs3a
I ‘NISv4 NOIS3A NISvYd NOILN3L3A wojg ubiseq 1eap-0L

LNOLYVMS 508-010¢ ‘LOArOdd AOHLIIN ONIYLSMOS £ LNOLHVMS §08-0102 '103rodd NOILYINOTVO MOT1d ¥v3ad



ajgnoq 0

9jbuis 0 palinbay semAi jo adA) pue JaquinN
U no 00Z'0l winwinuipy - 12|u] 0} awn|o abelo}g papinoid S0 ¥¥'9
U no 050'G Buuysmog Aq pasinbay abe10lg Winwixepy ‘SMO|I OM] U} Jo Jayealb auy s uiseg ay) Jo} MO} yead ay} ‘oS
WYOLS NOISTA ¥v3A 06 - SINIFJWIHINDIY TIIMANA
uno /682 WINWIUIP - SWNJOA JusWwieal] papincid
¥ no ppLe palinbay aWNjoA ,,802, WNWIUIW SjO €0°9 = (ealy dw)(Ajsuajul G=0] )06 = Moy yead
SINIFNIHINOIY INFWLVIHL 802 8y} Jey} 0S SeINUIW G UeY) SSI| UOIBIUIOUOD JO SW] B SSLINSSE g 8SBD
896% 96¢ 9€S 880 €90 0009 001 ¢ 3SvYO
6861 A VAN G9€S 60 990 0048 G6
== 0508 ¥'96¢ L0vS 86°0 0.0 00¥S 06
£€08 9'9¢e 04€S €0’ €L'0 001G g8
188¥% 8'9l¢g 8616 90'L SL'0 008y 08 SJ0 ¥#¥'9 = | @se) Joj yeadD
889¥ L6¢ G867 80°L LL°0 00SYy 72
625G c'lle 908t A" 6.0 00Zv 0L v¥'9 8G'¥ 00'S 443 6£'9 ZLlo 651
T4 44 AT 289¥ LV £8°0 006€ g9 | el01 9| o1 O o v
£GeY AN 16G¥ vZ'l 880 009¢ 09
€8¢ 8'L1¢e 10SY fASN" ¥6°0 00ge GG
961¥ 861 145194 fA " (o% 000€ 0S8 UGl UIPIAM MO|4 B 0052°0 =p
£60¥ c'8LL (WAA 4 [A*H) 80°L 0042 *14
G86€ ¥'8G1 12454 99’1 gL'l (0[) 74 014 00€0°0 =S
£88¢ 9'8¢l 44014 €81 0g’l 0ole Ge '€ = palloy 9100 =u
S8.LE 8'8LL y06¢€ S0'C 9l 008} 0g 0L =g edAL 0l =27
8.9€ 66 LLLE 9€'¢C 89°1L 0061 14 ¢Z 104 008 =1Z
1 4% 26L L29¢€ 6.°C 86°1 00¢ct (074
18€E 7’69 ovve ev'e vye 006 Sl MOJ} JBUND 'Y €62
L2lE 9'6¢ 991€ 1Sy XA 009 ol
69S¢ 8'61 6852 144 10 4 00¢ S seuleping yo zZ-¢ uopenb3 Aq “ulw 0€°0 =91
695¢ 0¢ 68G¢ 77’9 8G'¥ 00¢€ 00's 00200 =S
(o) (1 no) (1 no) (s)0) (yyun) (09s) (uiw) S0°0 =u
abeio)g INQ’|IoA U}'IOA ‘oA O ‘SUdu|  ouj Bwi) awi B0l =7
S0 =1]0
ey LG Baly Juswyeal)
90¥’'L O » B3Y MO|4 puelsAQ # 0L
890 Joped D, S======
2cLE9 (1 bs) ealy snoinsadw| } ASVO
90°¢ (saioe) eALY
08 Mo]4 Jed A ubisaQ yGr1LS =Ealy 80¢ 890 =0 ™M
9900 (sp) mopino G0 =D 4S ¥01'92 ealy ‘Aod
00's (uw) -ou09 j0 swil 60 =0 48 zel'e9 eary "dw
] (unw) Juswasou) awi | Sa1oY 90°2 4S 928'68 BalY 101
LI-1e|N-0€ -dlva l ‘NiSvd
MYL H3INDIS3A
l ‘NISvd NDIS3A NISVYd NOILN313a uuioyg ublisaq JeaA-05
1NOLHVYMS G08-0102 103rodd AOHLIN ONIFJ1LSMOd 1NOLYVMS S08-0L0Z :103rodd  NOILYTINDTVYI MOTd Mvad



















SPECIALTY CONSTRUCTION INC
1750 MEYER RD

PosT FaLLs, ID B3854
(208)699-78B66

Bill To:

Dennis Swartout
PO Box 30009

Spokane Wa. 99223-3000
PH: (509)448-5045
LFX: (509)448-5435

Date [ _Invoice No. ‘ P.O. Number

Terms

110111 | 1202 |

57th, Regal | Due on receipt |

Invoice

-1

ltem Description

= e
and 57th

Drill hours, for holes in swale for project at Regal

Rate

Amount

160.00

2,240.00

Total

$2,240.00
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Geotechnical Engineering Services
Proposed Commercial Development
55" Avenue and Regal Street
Spokane, Washington

PREPARED FOR:

Mr. Ben Swartout
Swartout Family Investments, LLC
PO Box 30009
Spokane, WA 99223

CARBON COPIED TO:
Mr. John F. Saywers, P.E. & Mr. Todd Whipple, P.E.
Whipple Consulting Engineers
2528 N. Sullivan Road
Spokane Valley, WA 99216

A\WCE

PREPARED BY:
STRATA, Inc.
10020 East Knox Avenue, Suite 200
Spokane, Washington 99206

March 4, 2011
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