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INTRODUCTION:

The purpose of this drainage narrative is to identify drainage impacts resulting from the proposed
development of Grandview Addition. This drainage narrative will determine the drainage infrastructure
improvements that are necessary to control and treat the stormwater 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 Stormwater Manual (SRSM). As outlined in the SRSM, treatment methods will be based on
equation 6-1d:, V=1815A.

NARRATIVE:

PROJECT DESCRIPTION:

The proposed project is a 96-lot subdivision located near Grandview Ave and H Street. There are six (6)
new roads. The proposed development of the site will result in 96 new lots, driveways, extension of public
streets, and associated onsite storm drainage facilities. The proposed and existing stormwater facilities will
adequately collect, treat, and discharge the stormwater runoff from the proposed development

The subject property is located within the City of Spokane in a portion of the NE 1/4 of Section 26, T 25
N., R 42 E., W.M. The parcel numbers for the project are 25261.2606, 25261.2607, 25261.2901,
25261.2812,25261.3001 thru 25261.3005, 25261.3101, 25261.3305, 25261.3301, 25261.3204, and
25261.3203. Please see the Vicinity Map attached in the Appendix.

GEOTECHNICAL INFORMATION:

Per a geotechnical report completed by Budinger and Associates dated 9/20/2021 the site is centered on a
bluff of a remnant basalt lava plateau with steep sides eroded and undercut by glacial flood waters. Geologic
mapping of this area shows Glacial Lake Missoula outburst flood deposits across but primarily along the
lower reaches of middle Miocene Epoch Basalt lava belong to the Priest Rapids Member of the Wanapum
Basalt, Columbia River Basalt Group.

Outflow rates were provided within the Geotech and ranged from a single depth drywell outflow rate of 0.3
cfs at TP-15 and the use of a gravel gallery elsewhere with a recommended outflow rate of 14cf/d/If. See
appendix for geotechnical recommendations.

PRE-DEVELOPMENT BASIN INFORMATION:

As shown on the pre-basin map the site consists of undeveloped land with abundant outcrop of rock and
steep rock faces with accumulated talus. There are two benches above the overall plateau surface with a
maximum relief of approximately 78 ft from the top of the benches towards 17" Ave. The site is currently
covered with trees, field grass, weeds, etc. The site was divided into three (3) pre basins based on the
contours of the existing site. The majority of the site drains both north and south gentler grades on the south
and steeper grades on the north.

The offsite stormwater flow path to the north is generally directed towards H St where the stormwater sheet
flows to the north and in the shallow ditch along H St before pooling and crossing 17" Ave to the north.
From there the stormwater continues northwest where it is intersected by Interstate 90 stormwater facilities.
The stormwater that flows offsite to the south is collected in various low points in the adjacent properties
or pools in the unused F St right of way.



Table 1 — Pre-Development Project Site Basin Summary

Total Basin Impervious Pervious Area
Area (sf) Area (sf) (s
Pre-Basin A 478,351 0 478,351
Pre-Basin B 351,967 0 351,967
Pre-Basin C 140,622 0 140,622

POST-DEVELOPMENT BASIN INFORMATION:

The Post-Development stormwater was separated into four (4) major basins with additional subbasins to

be developed in the design phase of the project.

The Basins were determined by the collection and discharge point for the stormwater. Due to the hillside

nature of the project the stormwater will be collected via catch basin and pipe system.

Basins A and B utilized a pipe and catch basin system while Basin C and Basin D discharge offsite in the

direction of the predeveloped condition.

While the SRSM requires analysis of the 10 and 25-year storm events, for this project due to its soils and
hillside nature, we have provided bowstring calculations and pond sizing for the 100-year event for

conservatism.

Table 2 — Post-Development Project Site Basin Summary

Total Basin

Impervious Area

Pervious Area

Area (sf) (s (sf)
Post A 391,802 224,410 62,728
Post B 343,290 200,320 216,492
Post C 124,055 21,935 116,585
Post D 108,776 18,480 110,530

Table 3 — Post-Development Proj

ect Site Pond Summary

(Method 1815A (ac))

PGIS Area Treatment Area/Volume
(s (square feet/cubic feet)
Required Provided
Post A 85,710 3,571 3,744
Post B 98,320 4,097 10,322
Post C 1,485 62 n/a
PostD 980 41 n/a

Refer to basin calculations in Appendix for areas and peak flows for all basins.

Operational Characteristics:
The stormwater for the Grandview Addition development will be collected in proposed catch basins and

pipes that will discharge into storm drainage ponds. The drainage ponds in turn will discharge
underground via drywell of gravel gallery.




The stormwater generated on Basin C and Basin D will continue to discharge in the post basin as in the
pre basin. The area of Basin C and Basin D are reduced in area as a large portion of them will be
developed and directed to the proposed roadways and directed to the stormwater ponds that are proposed
within Basin A and B. There will be a short length of roadway in both Basin C and D that will drain
offsite at the connection points of the projects. The stormwater from these portions of roads will be
captured by the existing stormwater facilities that are offsite.

Methodology:

As required by the SRSM, the storm drainage facilities proposed for this site have been sized to attenuate
the 10- and 25-year storm events using the Rational Method as outlined in Section 5.5 of the SRSM. It
should be noted that due to the hillside nature of the project site, storage calculations have been completed
using the 100-year storm event for conservatism. The peak flows and volumes for these storm events are
shown in the calculations that are included within the Appendix of this report.

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. Once the treated stormwater exceeds a height
of 12 inches, it will spill into drywells, where it will be discharged underground. It is to be noted that the
ponds are to be L.I.D. ponds.

Critical Areas:

Based on the Critical Area Maps provided by Spokane County, (DNR Streams, Fish and Wildlife,
Wetlands, Geo-hazard Area and Critical Aquifer Resource Area), there are no critical areas onsite except
steep slopes greater than 30% and the project site has a CARA susceptibility rating of high.

Results:

As shown in Table 3 within this report we have provided the required treatment volume for the
improvements proposed for the development. Table 4 below shows the onsite pond/swale storage
summary for the 100-year storm event.

Table 4 — Project Site Pond/Swale Storage Summary

100-YR Storm
Required Provided
Basin Vol. (cf) Vol. (cf)
Basin A 16,438s 18,087
Basin B 17,170 21,827
Basin C n/a n/a
Basin D n/a n/a

Perpetual Maintenance of Facilities:

This is a residential development with public roads as access. The surface maintenance of the ponds, pond
structure maintenance, and pond replacement will be provided by the Homeowners Association while street
structure maintenance and replacement are to be done by the City of Spokane. 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. However, the project does have
offsite stormwater that will be passed 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 10-year storm event. Also, the storm drainage facilities will contain and discharge the
100-year storm. Therefore, this project will have no adverse impact to adjacent and/or downstream
properties.



APPENDIX



VICINITY MAP
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BASIN MAPS
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POND VOLUME & INFILTARTION
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100-YEAR STORM EVENT BOWSTRING
CALCULATIONS
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Geotechnical Engineering

|B|Budinger

Construction Materials Testing

tz & ASSOClateS Subsurface Exploration

Special Inspection

Proudly serving the Inland Northwest for over 40 years

TECHNICAL MEMORANDUM

To: Erin Hopkins, Toll Brothers, Inc.

From: David Lehn, LG, and John Finnegan, PE
Date:December 1, 2021

Project: S21702 Grandview 92-lot Development

Spokane, WA
Subject: Addendum 1 to Geotechnical Conditions Report &% :
Results of Test Pit Infiltration Testing 2/01/ 12/0121 Ped

, lJohn Edward Finnegani

This addendum to the Geotechnical Conditions Report (GCR) presents the results of field testing
and analysis of infiltration potential at 3 locations. The target areas were delineated in an updated
site plan provided by Whipple Consulting Engineers, dated August 25, 2021.

Scope

Infiltration tests were completed in accordance with the Test Pit Infiltration Method of the
Spokane Regional Stormwater Manual (SRSM Appendix 4-C). Due to subsurface conditions
observed in the initial field exploration, test pit infiltration tests were conducted in lieu of borings
as outlined in Task 2 of proposal S21702, revised August 6, 2021. Limited depth of explorations
and infiltration testing provide results suitable for single-depth drywell design.

We logged the subsurface conditions in 3 test pits prior to performing infiltration tests. A site
plan with test locations, test pit logs, infiltration test results, and laboratory test results are
presented in Figures.

Subsurface Conditions

Test Pit 14 (TP-14) was excavated at the proposed infiltration basin in the eastern portion of the
site which is located west of D Street and approximately 160 feet south of 19" Avenue. Stratified
colluvium consisting of clast-supported, angular basalt gravel and cobbles in a matrix of silt was
encountered from 1 to 10 feet below ground surface (BGS). A lacustrine silt horizon was
encountered beginning below 10 feet and extended to greater than 11 feet BGS.

TP-15 was excavated near the southeast corner of the site. Stratified colluvium, similar to that
observed in TP-14, was encountered to 4 feet BGS. Below that, clean gravel with sand was
encountered to greater than 9 feet BGS. Fines content (percent passing the US#200 sieve) for one
representative sample tested was 1.1 percent (very low fines). The excavation was terminated
due to excessive caving of the gravel and sand below the overlying silty soil. Infiltration was
rapid with complete drawdown in less than 10 minutes.

TP-16 was excavated near the northwest corner of the site. It consisted of 1.5 feet of stratified
colluvium overlying 3 feet of gravel with sand and cobbles. The sand within the gravel and
cobbles was relatively clean, similar to TP-15. A 6-inch-thick stratum of volcanic ash was

1101 North Fancher Rd.
Spokane Valley, WA 99212
Tel: 509.535.8841
Fax: 509.535.9589

www.budingerinc.com



S§21702 Grandview 92-lot Development, Addendum I — Results of Infiltration Testing

encountered from 5 to 5.5 feet BGS. It was underlain by dense gravel with silt and sand that
extended below the bottom of the test pit at 7 feet. Testing of one representative sample of the
gravel with silt and sand sediments yielded a fines content of 8.4 percent. Excavation refusal
occurred in the very dense gravel with silt and sand. Infiltration was moderately low at about 8
gallons per minute.

Table 1: Test Pit Infiltration Results

Test Pit Q' H? qn? qup* Hp’ | qa® | FS’ qo®
1D

TP-14 | 0.0038 4.5 0.00085 0.0040 6 0.024 | NS° NS

TP-15 0.056 2.2 0.026 0.065 6 0.39 1.4 0.28

TP-16 0.019 2.8 0.0068 0.018 6 0.11 2.1 0.051

[y

Stabilized flow rate observed near the end of the constant-head portion of the test in cubic feet per
second (cfs).

Level of water within the test pit in feet.

Normalized outflow rate of the test pit in cfs per foot.

Normalized outflow rate of the drywell in cfs per foot.

Maximum design drywell head in feet.

‘Actual’ (calculated by SRSM method) outflow rate in cfs.

Factor of safety from the SRSM, Table 4C-1.

Calculated design drywell outflow rate in cfs.

Not suitable for drywell disposal per SRSM design criteria.

0PN L AW

Conclusions and Recommendations

Drywells do not appear to be feasible in the vicinity of TP-14 (east portion of site) due to high
fines content and low infiltration test rates. Gravel galleries may be feasible, but at very limited
rates.

Good infiltration potential was encountered at TP-15. We recommend sizing single-depth
drywells at a maximum outflow rate of 0.3 cfs within a 50-foot radius of TP-15.

The volcanic ash stratum encountered in TP-16 represents a limiting layer and may render the
use of single-depth drywells as infeasible. However, this area appears to be suitable for
biofiltration utilizing a gallery approach with gravel trenches as follows:

e Perforated pipe in a 3-foot tall by 3-foot wide trench lined with filter fabric and filled with
rounded drain rock. The pipe should be placed at least 12 inches below the biofiltration
bottom.

e The recommended infiltration gallery discharge rate is 14 cubic feet per day per foot of
trench length.
o Itis based on hydraulic conductivity, K, of 9.2 inches per hour (18.4 feet per day)
from correlation with grain size distribution. A safety factor of 3.5 was applied to
Darcy’s equation g =k x 7 x A with i = 0.3 due to low gradient (/) from mounding
above the lower permeability limiting layer and A = w + (2 x h) where w and h
are the gallery height and width, respectively.

Budinger & Associates, Inc.
Geotechnical & Environmenial Engineers

Construction Materials Testing & Special Inspection 20of3



521702 Grandview 92-lot Development, Addendum 1 — Results of Infiliration Testing

Monitoring. We recommend installing and measuring water levels in a minimum of 3
monitoring wells near property lines in the downgradient direction from infiltration structures.
The minimum recommended measurement frequency is 2 per year.

This report is subject to the limitations stated in the original report, to which it should be
permanently affixed.

Attachments:

Figure Al-1: Site Plan

Figure A1-2: Guide to soil and rock descriptions
Figure Al, 3-14 to Al, 3-16: Infiltration Test Pit Logs
Figures Al, 4-1 to Al, 4-6: Infiltration Test Results
Figure A1-5: Laboratory Summary

Figure A1-6: Grain Size Distributions

Budinger & Assaociates, Inc.
Geotechnical & Environmental Engineers
Construction Materials Testing & Special Inspection 3of3
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GUIDE TO SOIL & ROCK DESCRIPTIONS

& Associates

SOIL CLASSIFICATION ATTERBERG LIMITS
LIQUID
w LL.
BOULDERS 5 PLASTIC I‘P.!.=L.L.~P.L.
" w P.L.
12 ‘g SOLID
S.L.
. COBBLES SOLID, CONSTANT VOLUME
Ez T ___LOARSE ____
g9 W-===GRAVEL ———-% PLASTICITY CHART
28 LA COARSE 60 ;
g2 B SAND MEDIUM
5 9 #40 —=mm EoE ‘ -
e #200 P ‘CH
) BELOW FAT CLAY)
e SILT "A" LINE® R ——— '
.005 mm* 2
ABOVE s :
CLAY “A" LINE* E 30 . : st . - )e o :
g I YU OH:
EDEAT- BASED ON ORGANIC CONTENﬂ 172 S S -  (ORGANIC SILT) -~
9 2 &
s e MH
* SEE PLASTICITY CHART 10+ T (ELASTIC SILTY
CGS - COARSE GRAINED SOIL - MORE THAN 50% RETAINED ON A #200 SIEVE 7 - ST T
FGS - FINE GRAINED SOIL - 50% MORE PASSES, #200 SIEVE o s — -
FINES - PORTION FINER THAN #200 SIEVE Y " T
LIQUID LIMIT
NOTE - CHART APPLIES TO FGS AND MINUS #40 SIEVE FRACTION OF CGS
GUIDE TO SOIL. DESCRIPTION MODIFIERS, MOISTURE, AND CONDITION PRESENTED ON LOGS
MODIFIER ESTIMATED PERCENTAGE OF MATERIAL MOISTURE SOIL CONDITION
SUFFIX "LY" OR ™™, ...vvvrriroraons 30% OR MORE FOR COARSE PARTS IN FGS DRY CGS:
GREATER THAN 12% FOR FINES IN CGS MOIST VERY LOOSE
WITH corvirerenee s s isessessensnins 15% - 29% FOR COARSE PARTS IN FGS SATURATED OR WET LOOSE
6% - 14% FOR FINES IN CGS MEDIUM DENSE
DENSE
VERY DENSE
FGS:
Vi
NOTE - VISUAL ESTIMATES OF MATERIAL PERCENTAGES TYPICALLY ng_yr SOFT
VARY 0 TO 10% FROM THOSE DETERMINED BY LABORATORY TESTING.
MEDIUM STIFF
STIFF
VERY STIFF
SAMPLES HARD
" ROCK WEATHERING ROCK CONDITION
STANDARD 2" PENETRATION TEST SAMPLER WITH BLOWS PER FOOT ROCK WEATHERING ROCK CONDITION
n FRESH EXTREMELY WEAK
. 3" SPLIT SPOON SAMPLER WITH BLOWS PER FOOT SLIGHTLY WEATHERED VERY WEAK
MODERATELY WEATHERED MODERATELY WEAK
D DRILL CUTTING SAMPLE HIGHLY WEATHERED MODERATELY STRONG
BULK SAMPLE COMPLETELY WEATHERED STRONG
4 RESIDUAL SOIL VERY STRONG
B THIN-WALLED TUBE SAMPLE
I DIAMOND CORF RUN WITH % RECOVERY & ROCK OUALTTY DESIGNATION
M 4" SPLIT SPOON SAMPLER WITH BLOWS PER FOOT
R REFUSAL OF SAMPLE (50+ BLOWS PER 6") IB Budinger FIGURE A1-2
[~




TEST PIT 14

Date:

11-2-21

Excavator: B.Anderson
Equipment: CASE Extendahoe
Location: Infiltration 1

Elevation: 2215 ft
Logged by: D. Lehn
Size of hole: 2.5 x8

Surface:  pine needles and grass
TEST RESULTS
- ATTERBERG LIMITS
u Z
: o gy : ———
SJ % 525 DESCRIPTION :‘ WATER CONTENT O
20z =
o
b e 3
0 1020 30 40 50 6070 80 90
moist, dark brown, SILT with Sand and Gravel and organics REARS
loose IRt
""" dry, tan, medium dense SILT with Sand, Gravel, and Cobbles,
non-plastic (Colluvium)
5
Stratified cobbles below 5 ft.
....... d
10 j
dry, light gray, medium SANDY SILT, stratified, blocky, lacustrine
dense
''''' no free groundwater End of Excavation @ 11 ft
observed
15
20
TEST PIT LOGS FIGURE A1, 3-14

Budinger

& Associates

1101 North Fancher Road
Spokane Valley, WA 99212

Project: Grandview 92-Lot Housing Development
Location: Spokane, WA
Number: $21702




TEST PIT 15

Date: 11-2-21 Elevation: 22251t
Excavator: B.Anderson Logged by: D. Lehn
Equipment: CASE Extendahoe Size of hole: 2.5 x8

Location: Infiltration 2
Surface: pine needles and grass

TEST RESULTS
Uz ATTERBERG LIMITS
= @ xyQ o PL 1L
5|z 35 DESCRIPTION = | WATER CONTENT O
2oz ol
(=) (e}
& e 8 »
0 10 20 30 40 50 6070 80 90
moist, dark brown, SILT with Sand and Gravel and organics 2y
loose sy
""" dry, tan, medium dense SILTY GRAVEL with Sand and Cobbles, LT
coarse, subangular (Colluvium) o[\°
....... Dc D
DI
10
o\P
....... )c:) N
o P10
....... o O"
)c D
5 o PIC
moist, gray, medium GRAVEL with Sand, fine, angular o
dense Q,Bck
....... 3‘;0:‘.(3;
e
....... 3 quo
o
"""" oL
Refusal due to excessive caving @ BC
Fore
""" no free groundwater End of Excavation @ 9 ft
observed
10
15
20
TEST PIT LOGS FIGURE A1, 3-15

& Associates

1101 North Fancher Road
Spokane Valley, WA 99212

Location; Spokane, WA

B BUdlnger Project: Grandview 92-Lot Housing Development
"“

Number: S$21702




TEST PIT 16

Date: 11-2-21

Excavator: B.Anderson
Equipment: CASE Extendahoe
Location: Infiltration 3

Surface:  pine needles and grass

Elevation: 2210 ft
Logged by: D. Lehn
Size of hole: 2.5 x8

TEST RESULTS
- ATTERBERG LIMITS
u Z
= (8 58 S ——
& % I.UB g 5 DESCRIPTION j WATER CONTENT O
fa) 50Z o)
& % © 8 7
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILT with Sand and Gravel and organics LAY
loose 18, ]
""" dry, tan, medium dense GRAVEL with Silt, Sand, and Cobbles, I
coarse, subangular (Colluvium) 0 [_c
....... >o 5
0 Q{7
moist, tan, medium GRAVEL with Sand and Cobbles, coarse, o
"""" dense subangular, alluvial ol ‘?<
DAY
,,,,,, OQC
of 3"
5 306(_3:
o
moist, white, medium SILT (volcanic ash) [ ]
""" \dense / Oy O
L1 h _ GRAVEL with Silt and Sand, coarse to fine, P I
g moist, white, very dense | subangular, alluvial )0 [_°<
""" no free groundwater End of Excavation @ 7 ft
observed .
...... Excavation refusal on very dense
gravel with siit and sand
10
15
20

Budinger

& Associates

1101 North Fancher Road
PR spokane Valley, Wa 99212

TEST PIT LOGS FIGURE A1, 3-16

Project: Grandview 92-Lot Housing Development
Location: Spokane, WA
Number: $21702




§21702 Grandview 92-Lot Development - Infiltration Test Results

Infiltration Test Results

TP-14

Total Depth (ft) 11.00

Date/Time{ Time (min) meter 1 (gal) Vgll:l r:::l?;:;(; Rate (gpm)| Head
11/2/2021 10:20 0 3971827 0 0| 0.00
11/2/2021 10:30 10 3971844 17 1.7] 4.17
11/2/2021 10:40 20 3971861 34 1.7] 435
11/2/2021 10:50 30 3971878 51 17 435
11/2/2021 11:00 40 3971895 68 1.7] 442
11/2/2021 11:10 50 3971912 85 1.7] 437
11/2/2021 11:20 60 3971929 102 1.7] 433
11/2/2021 11:30 70 3971945 118 1.7] 4.54
11/2/2021 11:40 80 3971962 135 1.7]  4.50
11/2/2021 11:50 90 3971979 152 170 444
11/2/2021 12:00 100 3971996 169 1.7 442
11/2/2021 12:10 110 3972013 186 1.7/  4.50
11/2/2021 12:20 120 3972030 203 1.7] 448
11/2/2021 12:25 125 4.36
11/2/2021 12:30 130 4.23
11/2/2021 12:35 135 421
11/2/2021 12:40 140 4.18
11/2/2021 12:45 145 4.16
11/2/2021 12:50 150 4.13

Geotechnical & Environmental Engineers

Budinger & Associates, Inc.

Construction Materials Testing & Special Inspection

Figure Al, 4-1



S§21702 Grandview 92-Lot Development - Infiltration Test Results
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S21702 Grandview 92-Lot Development - Infiltration Test Results

Infiltration Test Results

TP-15

Total Depth (ft) 8.00

Date/Time| Time (min) meter 1 (gal) V((—):]l::::::l?;vs Rate (gpm){ Head
11/2/2021 14:00 0 3972586.0 0 0 0.00
11/2/2021 14:10 10 3972845.0 259 259 215
11/2/2021 14:20 20 3973110.0 524 265 215
11/2/2021 14:30 30 3973370.0 784 26.0 2.12
11/2/2021 14:40 40 3973630.0 1044 26.0 2.15
11/2/2021 14:50 50 3973880.0 1294 2501 2.15
11/2/2021 15:00 60 3974132.0 1546 25.2 2.17
11/2/2021 15:10 70 3974385.0 1799 253 2.15
11/2/2021 15:20 80 3974640.0 2054 25.5 2.17
11/2/2021 15:30 90 3974900.0 2314 26.0 2.15
11/2/2021 15:40 100 3975150.0 2564 25.0 2.12
11/2/2021 15:50 110 3975393.0 2807 243 2.15
11/2/2021 16:00 120 3975646.0 3060 253 2.17
11/2/2021 16:05 125 1.29
11/2/2021 16:10 130 042
11/2/2021 16:15 135 0.00

Geotechnical & Environmental Engineers

Budinger & Associates, Inc.

Construction Materials Testing & Special Inspection

Figure Al, 4-3



S§21702 Grandview 92-Lot Development - Infiltration Test Results
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S§21702 Grandview 92-Lot Development - Infiltration Test Results

Infiltration Test Results

TP-16
Total Depth (ft) 6.70
Date/Time| Time (min) meter 1 (gal) VS;::::?;:T) Rate (gpm)| Head
11/3/2021 8:50 0 3976334 0 0 0.00
11/3/2021 9:00 10 3976428 94 94| 275
11/3/2021 9:10 20 3976519 185 9.1y 2.77
11/3/2021 9:20 30 3976606 272 871 2.79
11/3/2021 9:30 40 3976672 338 6.6| 273
11/3/2021 9:40 50 3976752 418 8.0/ 275
11/3/2021 9:50 60 3976831 497 791 275
11/3/2021 10:00 70 3976911 577 8.0 2.77
11/3/2021 10:10 80 3976992 658 8.1 2.79
11/3/2021 10:20 90 3977060 726 6.8/ 2.79
11/3/2021 10:30 100 3977116 782 56/ 273
11/3/2021 10:40 110 3977202 868 8.6] 2.75
11/3/2021 10:50 120 3977287 953 8.5 2.77
11/3/2021 10:55 125 2.64
11/3/2021 11:00 130 2.50
11/3/2021 11:05 135 2.36
11/3/2021 11:10 140 2.23
11/3/2021 11:15 145 2.11
11/3/2021 11:20 150 1.98
11/3/2021 11:25 155 1.85
11/3/2021 11:30 160 1.71
Budinger & Associates, Inc. Figure Al, 4"5

Geotechnical & Environmental Engineers
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§21702 Grandview 92-Lot Development - Infiltration Test Results
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8§21702 Grandview 92-Lot - Laboratory Summary 2

SOIL MECHANICS
LABORATORY SUMMARY
Units Test Methods
LABORATORY NUMBER SR SRS AT
TEST PIT NUMBER TP-14 TP-15 TP-16
DEPTH TOP feet 9 8 6
BOTTOM feet 10 9 7
MOISTURE CONTENT % ASTM D2216 8.2 2.3 7.5
PLASTICITY INDEX % ASTM D4318 NP NP
UNIFIED CLASSIFICATION ASTM D2487 ML GP GP-GM
SIEVE ANALYSIS ASTM D6913
3" 100 100
112" 75 67
S " % 58 46
I 3/4" 56 41
E 172" P 51 38
v 3/8" A 49 33
E #4 S 100 46 28
#10 N 98 41 21
S #16 I 96 32 16
I #30 N 92 12 13
Z #40 G 90 6 12
E #100 83 2 10
#200 73 11 84
*NP= Non Plastic
FIGURE Al-5

Budinger & Associates, Inc.

Geotechnical & Environmental Engineers

Construction Materials Testing & Special Inspection
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GRAIN SIZE DISTRIBUTION RESULTS

Project: Grandview 92-Lot Housing Development

Location: Spokane, WA
Number: S21702

FIGURE Al1-6




