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SECTION A: PROJECT OVERVIEW

o Pave a portion of a 2.47A parcel for use as a construction equipment yard. Construct a
stormwater detention pond.

e Currently parcel is cleared and mostly filled. The fill work was done under a previous
permit. The owner has decided to have the previously-permitted work redesigned.

o No new street is required, only a driveway. Access is off SR 410E.

e A new water crossing with hydrant is proposed. Also proposed is the placement of a
pressure sewer line for possible future use. This line is also needed by a neighboring
parcel, so an easement will be granted to that neighbor.

e Parcel is zoned GC.

o Design standards are taken from the Washington State Department of Ecology 2005
Stormwater Management Manual.

e New paved area on-site = 78,674 sf
e New pond area to be modeled as impervious pursuant to the DOE SWMM - 12,371 sf
e New type of pervious area = 15,366 sf

e Water quality is provided by a constructed stormwater wetland.

Earthwork Quantities:

Cut — 1994 cy

Fill - 2490 cy

Net - fill required of 496 cy
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SECTION B: EXISTING CONDITIONS SUMMARY

e Currently parcel is cleared and mostly filled. The fill work was done under a previous
permit. The owner has opted to have the site work redesigned.

e No known sensitive areas are found on site.

e The parcels are low sloped toward the north. Runoff flows overland to a maintained
ditch on SR 410E.

e Soils are mapped by the Soil Conservation Service as 8A Buckley gravelly silt loam.

No wells exist nearby according to the DOE map.

No septic systems are on record according to the Pierce Co Health Dept.
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SECTION C: OFF-SITE ANALYSIS

System Description

Runoff is to be collected and routed north through an existing 18" culvert under SR 410 E. On
the north side of the highway is an existing catch basin. Runoff turns here and continues to the
west dumping into a wide, deep, well-maintained road ditch adjacent to the highway SR 410 E.

Basin Map, from Google Earth
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Photos

1. Immediately offsite runoff flows into a pipe crossing SR 410 E (flowing north).
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In the ditch south side of SR 410, looking at the inlet to the pipe flowing north under SR 410.
This inlet is below the sight line of the photo above.
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Looking back (south) from across SR 410 over the top of the culvert, inlet of which is shown
above. Note: The new driveway will be built here.

Photo is taken standing on the catch basin that is shown in the photo following.
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Looking at the catch basin on the north side of SR 410 to which the culvert flows.
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Looking west from the catch basin shown in the photo above at the ditch to which the drainage
discharges.
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Continuing to the west. The 1/4 mile point is at the end of this ditch.

CONCLUSION OF DOWNSTREAM ANALYSIS

No problems were observed, or are expected to be created or aggravated by this project due to
its design in accordance with WSDOE requirements.

Page 14 of 80



SECTION D: CONSTRUCTION STORMWATER POLLUTION
PREVENTION PLAN

ELEMENT 1 — Preserve Vegetation/Mark Clearing Limits
Clearing limits are required to be marked.
ELEMENT 2 — Establish Construction Access

A rock construction entrance in accordance with standard detail is to be
constructed on the access

ELEMENT 3 — Control Flow Rates

The developed flow rate will be restricted to predeveloped conditions by the
stormwater detention pond/flow control structure.

ELEMENT 4 — Install Sediment Controls
Silt fence is to be installed on all sides to which slope falls.
ELEMENT 5 — Stabilize Soils
From October 1 — April 30, no native erodible soils are to remain exposed and
unworked for more than two days. From May 1 — Sept 30, no native erodible
soils are to remain exposed and unworked for more than seven days.
ELEMENT 6 — Protect Slopes
Cut and fill slopes are to be constructed in a manner that will minimize erosion.

ELEMENT 7 — Protect Drain Inlets

All catch basins and drain inlets, both existing and new, shall be provided with
inlet protection as shown on the detail.

ELEMENT 8 — Stabilize Channels and Outlets

A note requires stabilization of channels and outlets with 4-inch quarry spalls.
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ELEMENT 9 — Control Pollutants

All pollutants, including waste materials, that occur on-site during construction
shall be handled and disposed of in a manner that does not cause contamination
of stormwater.

Protection from vandalism shall be provided for all chemicals and non-inert
wastes on site. Equipment maintenance involving oil changes, hydraulic system
drain-downs, cleaning operations, fuel tank draining, and the like shall be
conducted using spill prevention measures such as drip pans. Contaminated
ground surface shall be cleaned immediately. Equipment repairs shall be
performed using temporary plastic placed beneath and, if raining, over the
equipment.

ELEMENT 10 — Control Dewatering

No dewatering is proposed or contemplated.

ELEMENT 11 — Maintain BMPs.

All erosion control measures shall be inspected, maintained, and repaired as
needed to assure continued performance of their intended function.

Silt fence shall be inspected weekly during the dry season, daily during the wet
season, and/or after a runoff-producing rainfall.

Erosion control features shall be removed within 30 days of site stabilization.
Trapped sediment shall be removed or stabilized on site.

ELEMENT 12 — Manage the Project

The project shall be phased in order to minimize the transport of sediment.

CONSTRUCTION SEQUENCE AND PROCEDURE

el e

o

Pre-construction meeting with inspector.

Install the rock construction entrance.

Fence perimeter with orange silt fence.

Cover all areas that will remain unworked for more than seven days during the dry
season and two days during the wet season with straw, wood fiber mulch, compost,
plastic sheeting, or equivalent.

Inspection of the installed silt fence shall be performed as specified under Element
11.

Inspection of the installed rock construction entrance shall be done upon completion
as well as monthly thereafter.

Regrade site.

Replace gravel where necessary.

Construct storm drainage system and other site improvements.

O Remove erosion control measures.

Page 16 of 80



SECTION E: STORMWATER CONTROL PLAN

MINIMUM REQUIREMENTS OF THE STORMWATER MANUAL

According to Figure 2.3 of the 2005 WSDOE Stormwater Management Manual for Western
Washington, because this project proposes more than 5000 sf of new impervious surface, it
must conform to all 10 Minimum Requirements as listed starting on page 2-15.

1. PREPARATION OF STORMWATER SITE PLANS

This document plus the drawing set of the same title constitute conformance.

2. CONSTRUCTION STORMWATER POLLUTION PREVENTION

The applicable section(s) of this document plus the applicable drawing in the plan set constitute
conformance.

3. SOURCE CONTROL OF POLLUTION

The standard erosion control and pollution prevention procedures documented herein and in
the plan set are expected to suffice to meet this requirement.

4. PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND OUTFALLS

No change to the downstream conveyance of stormwater is proposed.

5. ON-SITE STORMWATER MANAGEMENT

Stormwater runoff control will be achieved with a detention pond/flow control structure.
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WAHWR012

PRQIECT REPORT

Proj ect Nane: KUEHN2
Site Nane: Kuehn2
Site Address:

Cty . Buckl ey

Report Date: 7/16/2015

Gage

Data Start : 10/01/1901

Data End : 09/ 30/ 2059

Precip Scale: 1.00

Version : 2015/03/18

Low Fl ow Threshol d for

POC 1 : 50 Percent of the 2 Year

Hi gh Fl ow Threshol d for

POC 1: 50 year

PREDEVELOPED LAND USE

Nane . Basin 1
Bypass: No

GroundWat er: No

Pervi ous Land Use Acr es
C, Forest, Flat 2.505
Pervi ous Tot al 2.505
| npervi ous Land Use Acr es

| mpervi ous Tot al 0

Basi n Tot al 2.505
El ement Fl ows To:

Surface Interfl ow G oundwat er
M Tl GATED LAND USE

Nane . Basin 1

Bypass: No

GroundWater: No

Pervi ous Land Use Acres
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C, Lawn, Mbd
Per vi ous Tota

| npervi ous Land Use

PARKI NG FLAT 2.104
| mpervi ous Tot al 2.104
Basi n Tot al 2.505
El enrent Fl ows To:
Sur f ace Interfl ow G oundwat er

Trapezoi dal Pond 1

Tr apezoi da

Pond

Nane . Trapezoi da

Pond

Bottom Length: 89.12 ft.
Bottom Wdth: 89.12 ft.

Depth: 6 ft.

Vol une at riser head:

Side slope 1: 2 To 1
Side slope 2: 2 To 1
Side slope 3: 2 To 1
Side slope 4. 2 To 1
Di scharge Structure
Ri ser Height: 5 ft.

Ri ser Dianeter: 18 in

1

1.1316 acre-ft.

Not ch Type: Rectangul ar

Notch Wdth: 0.024 ft.

Notch Height: 1.423 ft.

Oifice 1 D aneter:

El enrent Fl ows To:
Qutlet 1

Qutlet 2

0.728 in.

El evati on:

0 ft.

Pond Hydraulic Table

Stage(ft) Area(ac) Volune(ac-ft) Discharge(cfs) Infilt(cfs)

0. 0000 0.182
0. 0667 0.183
0.1333 0.184
0. 2000 0. 185
0. 2667 0. 186
0. 3333 0.187
0. 4000 0.189
0. 4667 0.190
0. 5333 0.191
0. 6000 0.192
0. 6667 0.193
0. 7333 0.194

[efeoleololololololololoNe]

. 000
. 012
. 024
. 036
. 049
. 061
. 074
. 086
. 099
112
. 125
. 138

[eNeololoNoNolololoNoNoNe]

. 000
. 003
. 005
. 006
. 007
. 008
. 008
. 009
. 010
. 010
. 011
. 011

0. 000

[eleolololoolololoNoNe)

. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000

Page 19 of 80



AR OWLOWLWWWWWWWWWWWWNNNNNNNNNNNDNNNNRERPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPOOO

. 8000
. 8667
. 9333
. 0000
. 0667
. 1333
. 2000
. 2667
. 3333
. 4000
. 4667
. 5333
. 6000
. 6667
. 7333
. 8000
. 8667
. 9333
. 0000
. 0667
. 1333
. 2000
. 2667
. 3333
. 4000
. 4667
. 5333
. 6000
. 6667
. 7333
. 8000
. 8667
. 9333
. 0000
. 0667
. 1333
. 2000
. 2667
. 3333
. 4000
. 4667
. 5333
. 6000
. 6667
. 7333
. 8000
. 8667
. 9333
. 0000
. 0667
. 1333
. 2000
. 2667
. 3333
. 4000
. 4667
. 5333
. 6000
. 6667
. 7333

eleoleololololololololololololololololololololololololololololololololololololololololololololololololololololololol oo Ne]

. 195
. 196
. 197
. 199
. 200
. 201
. 202
. 203
. 204
. 206
. 207
. 208
. 209
. 210
. 211
. 213
. 214
. 215
. 216
. 217
. 218
. 220
. 221
. 222
. 223
. 225
. 226
. 227
. 228
. 229
. 231
. 232
. 233
. 234
. 236
. 237
. 238
. 239
. 241
. 242
. 243
. 244
. 246
. 247
. 248
. 249
. 251
. 252
. 253
. 255
. 256
. 257
. 258
. 260
. 261
. 262
. 264
. 265
. 266
. 268

il o leleoleololeolololololololololololololeolololololololololololololololololololololololololololololololololololoNoNeNe]

. 151
. 164
177
. 190
. 204
. 217
. 230
. 244
. 258
. 271
. 285
. 299
. 313
. 327
. 341
. 355
. 369
. 384
. 398
.412
. 427
. 442
. 456
471
. 486
. 501
. 516
. 531
. 546
. 562
. 577
. 592
. 608
. 624
. 639
. 655
. 671
. 687
. 703
. 719
. 735
. 751
. 768
. 784
. 801
. 817
. 834
. 851
. 868
. 885
. 902
. 919
. 936
. 953
. 971
. 988
. 006
. 023
. 041
. 059

[eeolololoNolololololololololololololololololololololololololololololololololofololololololololololololoNololololoNoNoNe)

. 012
. 013
. 013
. 013
. 014
. 014
. 015
. 015
. 016
. 016
. 016
. 017
. 017
. 018
. 018
. 018
. 019
. 019
. 019
. 020
. 020
. 020
. 021
. 021
. 021
. 021
. 022
. 022
. 022
. 023
. 023
. 023
. 023
. 024
. 024
. 024
. 024
. 025
. 025
. 025
. 025
. 026
. 026
. 028
. 031
. 035
. 038
. 043
. 047
. 052
. 057
. 062
. 067
. 072
. 078
. 083
. 089
. 094
. 101
. 108

[eeolololoNololololololololololololololololololololololololololololololololololololololololololololololoNololololoNoNoNe)

. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
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. 8000
. 8667
. 9333
. 0000
. 0667
. 1333
. 2000
. 2667
. 3333
. 4000
. 4667
. 5333
. 6000
. 6667
. 7333
. 8000
. 8667
. 9333
. 0000
. 0667

[N )N NSNS NE NS N2 N6 N Ne) NN WO WO IS BN SN S oY
[eleololololololololololololololololoNoNe]

. 269
. 270
. 272
. 273
. 274
. 276
. 277
. 278
. 280
. 281
. 282
. 284
. 285
. 286
. 288
. 289
. 291
. 292
. 293
. 295

RPRRPRRPRRRPRRPRRRPRRPRRPRRERRRRERRRE

. 077
. 095
. 113
. 131
. 149
. 168
. 186
. 205
. 223
. 242
. 261
. 280
. 299
. 318
. 337
. 356
. 376
. 395
. 415
. 434

. 115
. 122
. 130
. 167
. 419
. 879
. 474
. 179
. 979
. 864
. 825
. 858
. 958
121
. 343
10. 62
11.95
13. 34
14. 77
16. 26

OCOOOUTRAWNNRFPOOOOOO

[eeololooNolololololololololololoN oo Ne]

. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000

Stream Protection Duration

ANALYSI S RESULTS

Predevel oped Landuse Totals for POC #1
Total Pervious Area:2.505

Total Inpervious Area:0

M tigated Landuse Totals for POC #1

Total Pervious Area:0.401
Total Inpervious Area:2.104

Fl ow Frequency Return Periods for
Fl ow( cfs

Return Peri od

2 year
5 year
10 year
25 year
50 year
100 year

Fl ow Frequency Return Periods for
Fl ow( cfs

Return Peri od

2 year
5 year
10 year
25 year
50 year
100 year

[eNeololoNoNe]

[eNeololoNeoNe]

. 052787
. 082122
. 098061
. 114284
. 123926
. 131855

. 029983
. 052072
. 073378
. 110461
. 14743

. 194372

Pr edevel oped.

M ti gat ed.

POC #1

POC #1
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Stream Protecti on Duration

Annual Peaks for Predevel oped and M ti gat ed.
Year Pr edevel oped M tigated
1902 0. 039 0. 025
1903 0.032 0. 020
1904 0. 053 0. 024
1905 0. 025 0. 037
1906 0.011 0.018
1907 0.081 0. 024
1908 0. 060 0. 022
1909 0. 059 0. 025
1910 0.082 0. 025
1911 0. 053 0. 024
1912 0.176 0. 035
1913 0.084 0. 064
1914 0.021 0.018
1915 0.034 0. 046
1916 0.053 0. 023
1917 0.018 0. 022
1918 0. 056 0. 082
1919 0. 042 0. 023
1920 0. 054 0. 024
1921 0. 060 0. 037
1922 0. 060 0. 024
1923 0. 048 0. 043
1924 0.022 0. 022
1925 0. 027 0. 022
1926 0.051 0. 023
1927 0.033 0. 024
1928 0. 041 0. 026
1929 0.084 0. 043
1930 0. 054 0. 024
1931 0. 050 0. 025
1932 0. 039 0. 032
1933 0.038 0. 025
1934 0.111 0.121
1935 0.051 0.072
1936 0. 045 0. 027
1937 0.071 0. 023
1938 0.043 0. 025
1939 0.003 0. 019
1940 0. 048 0. 037
1941 0.023 0.018
1942 0.072 0.114
1943 0. 037 0. 025
1944 0. 068 0. 054
1945 0. 060 0. 025
1946 0.033 0.021
1947 0.021 0. 022
1948 0.114 0. 025
1949 0. 097 0. 069
1950 0.028 0. 023
1951 0.034 0.021
1952 0. 148 0.072
1953 0.134 0.128
1954 0. 048 0. 026
1955 0. 039 0. 020
1956 0.019 0. 020
1957 0. 068 0. 049
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1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

eleoleolololololololololololololololololololeolololololololololololololololololololololololololololololololololololololeNe]

. 143
. 088
. 024
. 089
. 048
. 023
. 025
. 099
. 028
. 043
. 044
. 043
. 068
. 107
. 070
. 089
. 048
. 113
. 060
. 020
. 100
. 027
. 057
. 054
. 022
. 089
. 036
. 059
. 053
. 101
. 064
. 057
. 065
. 051
. 073
. 071
. 106
. 020
. 116
. 045
. 053
. 004
. 040
. 021
. 074
. 064
. 059
. 109
. 033
. 033
. 056
. 038
. 033
. 026
. 038
. 030
. 022
. 043
. 017
. 081

[eeolololoNololololololololololololololololololololololololololololololololololfololololololololololololoNololololoNoNoNe)

. 225
. 120
. 018
. 114
. 027
. 018
. 021
. 100
. 023
. 021
. 028
. 025
. 026
. 088
. 026
. 056
. 024
. 160
. 025
. 018
. 098
. 023
. 024
. 026
. 019
. 039
. 023
. 023
. 028
. 082
. 055
. 023
. 024
. 027
. 076
. 024
. 026
. 024
. 106
. 021
. 024
. 022
. 031
. 018
. 024
. 026
. 025
. 028
. 023
. 025
. 024
. 023
. 046
. 022
. 023
. 018
. 019
. 022
. 022
. 060
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2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059

[eleojololololololololololololololololololololololololololololololololololololoNoNoNe)

. 148
. 138
. 045
. 073
. 030
. 062
. 116
. 054
. 089
. 032
. 028
. 060
112
. 037
. 020
. 032
. 032
. 126
. 065
. 016
. 052
. 005
. 029
. 039
. 123
. 059
. 080
. 054
. 064
. 047
. 061
. 054
. 039
. 057
. 033
. 058
. 074
. 023
. 026
. 040
. 051
. 089

[eleolololoNolololololololololololololololololololololoNolololololololololoNoN oo o Ne]

. 163
. 110
. 022
. 065
. 022
. 027
. 024
. 025
. 050
. 022
. 019
. 060
. 047
. 020
. 020
. 020
. 022
. 329
. 031
. 021
. 055
. 016
. 023
. 021
. 106
. 059
. 052
. 041
. 090
. 036
. 024
. 025
. 024
. 025
. 025
. 100
. 066
. 019
. 021
. 027
. 044
. 050

Stream Protection Duration
Ranked Annua

Rank

OCO~NOUIRWNE

[eleololololololololololeNe]

Peaks for
Pr edevel oped

. 1757
. 1481
. 1479
. 1429
. 1380
. 1336
. 1259
. 1225
. 1160
. 1158
. 1136
. 1125
. 1116

[eleololooNolololololoNoNe)

Pr edevel oped and Mti gated.
Mtigated
. 3291
. 2248
. 1630
. 1599
. 1278
. 1215
. 1196
. 1142
. 1137
. 1099
. 1065
. 1056
. 0998
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eleoleolololololololololololololololololololeolololololololololololololololololololololololololololololololololololololeNe]

. 1105
. 1085
. 1072
. 1059
. 1008
. 1002
. 0994
. 0973
. 0893
. 0888
. 0888
. 0888
. 0886
. 0883
. 0842
. 0838
. 0818
. 0813
. 0810
. 0798
. 0739
. 0736
. 0733
. 0728
. 0724
. 0712
. 0706
. 0695
. 0684
. 0683
. 0681
. 0654
. 0650
. 0641
. 0639
. 0637
. 0616
. 0607
. 0603
. 0602
. 0602
. 0600
. 0600
. 0596
. 0593
. 0592
. 0589
. 0589
. 0582
. 0574
. 0567
. 0565
. 0564
. 0561
. 0544
. 0544
. 0543
. 0542
. 0539
. 0537

[eeolololoNololololololololololololololololololololololololololololololololololfololololololololololololoNololololoNoNoNe)

. 0996
. 0982
. 0901
. 0878
. 0824
. 0819
. 0765
. 0723
. 0722
. 0694
. 0663
. 0650
. 0643
. 0601
. 0598
. 0590
. 0559
. 0551
. 0546
. 0537
. 0521
. 0502
. 0500
. 0490
. 0472
. 0464
. 0462
. 0440
. 0429
. 0429
. 0412
. 0392
. 0373
. 0373
. 0368
. 0360
. 0345
. 0324
. 0310
. 0310
. 0279
. 0277
. 0275
. 0275
. 0273
. 0270
. 0265
. 0265
. 0262
. 0260
. 0259
. 0258
. 0258
. 0257
. 0256
. 0254
. 0253
. 0252
. 0252
. 0252

Page 25 of 80



eleoleolololololololololololololololololololeololololololololololololololololololololololololololololololololololololoNeNe]

. 0533
. 0529
. 0528
. 0527
. 0527
. 0522
. 0513
. 0511
. 0509
. 0506
. 0498
. 0484
. 0482
. 0481
. 0480
. 0477
. 0469
. 0450
. 0446
. 0445
. 0436
. 0435
. 0434
. 0428
. 0427
. 0417
. 0409
. 0403
. 0399
. 0394
. 0391
. 0390
. 0389
. 0387
. 0385
. 0384
. 0376
. 0373
. 0369
. 0362
. 0339
. 0339
. 0332
. 0329
. 0328
. 0327
. 0326
. 0325
. 0323
. 0322
. 0319
. 0318
. 0303
. 0300
. 0290
. 0279
. 0277
. 0276
. 0275
. 0274

[eeolololoNololololololololololololololololololololololololoolololololololololfololololololololololololoNololololoNoNoNe)

. 0252
. 0251
. 0251
. 0251
. 0250
. 0250
. 0249
. 0248
. 0248
. 0246
. 0245
. 0245
. 0244
. 0243
. 0243
. 0243
. 0242
. 0242
. 0242
. 0242
. 0242
. 0242
. 0240
. 0240
. 0240
. 0240
. 0239
. 0239
. 0238
. 0236
. 0235
. 0234
. 0233
. 0233
. 0233
. 0233
. 0233
. 0231
. 0230
. 0230
. 0229
. 0228
. 0228
. 0226
. 0223
. 0223
. 0222
. 0220
. 0220
. 0220
. 0219
. 0219
. 0218
. 0217
. 0217
. 0216
. 0215
. 0213
. 0213
. 0212
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134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

. 0265
. 0257
. 0253
. 0251
. 0235
. 0229
. 0229
. 0229
. 0223
. 0222
. 0221
. 0206
. 0206
. 0206
. 0203
. 0201
. 0201
. 0193
. 0176
. 0170
. 0156
. 0113
. 0052
. 0043
. 0027

[eleololololololololololololololololololololololoNe)

[eeolololoNolololololololololololoNololololoNoNoNe]

. 0209
. 0208
. 0206
. 0206
. 0205
. 0204
. 0202
. 0201
. 0200
. 0198
. 0196
. 0193
. 0193
. 0191
. 0189
. 0188
. 0185
. 0184
. 0182
. 0182
. 0181
. 0181
. 0180
. 0180
. 0163

Stream Protecti on Duration

POC #1

The Facility PASSED

The Facility PASSED.

Fl om(cfs) Predev

. 0264
. 0274
. 0284
. 0293
. 0303
. 0313
. 0323
. 0333
. 0343
. 0353
. 0362
. 0372
. 0382
. 0392
. 0402
. 0412
. 0422
. 0431
. 0441
. 0451
. 0461
. 0471
. 0481
. 0491
. 0500

[eleoleolololololololololololololololololololololoNe)

54298
50187
46581
43340
40265
37473
34925
32581
30326
28260
26432
24786
23290
21922
20637
19412
18288
17219
16160
15141
14271
13446
12665
11933
11246

M
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

t

Per cent age Pass/ Fai

[eeololooNolololololololololololoNololololoNoNoNe]

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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. 0510
. 0520
. 0530
. 0540
. 0550
. 0559
. 0569
. 0579
. 0589
. 0599
. 0609
. 0619
. 0628
. 0638
. 0648
. 0658
. 0668
. 0678
. 0688
. 0697
. 0707
. 0717
. 0727
. 0737
. 0747
. 0757
. 0766
. 0776
. 0786
. 0796
. 0806
. 0816
. 0825
. 0835
. 0845
. 0855
. 0865
. 0875
. 0885
. 0894
. 0904
. 0914
. 0924
. 0934
. 0944
. 0954
. 0963
. 0973
. 0983
. 0993
. 1003
. 1013
. 1023
. 1032
. 1042
. 1052
. 1062
. 1072
. 1082
. 1091

10559
9972
9374
8847
8332
7861
7462
7030
6609
6277
5978
5701
5437
5197
4942
4702
4512
4333
4156
3956
3764
3577
3413
3259
3134
3026
2927
2813
2682
2555
2451
2359
2256
2140
2038
1952
1860
1778
1689
1619
1561
1482
1407
1338
1270
1217
1162
1103
1055
1006
966
922
874
815
775
737
695
641
602
558

eleoleolololololololololololololololololololololololololololololololololololololololololololololololololololololololoNeNe]

eleoleolololololololololololololololololololololololololololololololololololololololololololololololololololololololoNeNe]

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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. 1101
L1111
L1121
. 1131
. 1141
. 1151
. 1160
. 1170
. 1180
. 1190
. 1200
. 1210
. 1220
. 1229
. 1239

[eeolojojojojojojolololololoNe]

517
478
433
396
364
341
311
297
273
252
237
224
207
195
180

[ejoleololololololololololoNeNe]

[eeolololoNololololololololoNe]

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Water Quality BWMP Fl ow and Vol ume for PCC #1

On-line facility volume: 0 acre-feet
On-line facility target flow O cfs.
Adj usted for 15 mn:
Of-line facility target flow O cfs.
Adj usted for 15 mn:

0 cfs.

0 cfs.

LI D Report

LI D Techni que

Per cent
Vol um

Infiltrated

Used for
Water Quality Percent

Tr eat ment ?
Water Quality

Treat ed

Total Vol um
Conment

Needs

Tr eat ment

(ac-ft)

Infiltration

Cunul ative
Vol umm
Infiltration

Credit
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REQUIRED WIDTH OF POND OVERFLOW WEIR

Find Qq90 using WWHM12

Q]_oo =1.93 cfs

Emergency Overflow Weir Width

Qo =
C =
g
height of water H
tan (angle side slopes) =
rearranged, length of
weir L

1.93
0

1
32.2
0.20
3.00

9/10/2015

cfs, from WWHM12 run
given

ft/sec”2, given
minimum, given

given

((Q100/(3.2*H"1.5))-2.4*H

6.2
10

ft
FT PROVIDED - OKAY
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6. RUNOFF TREATMENT

Runoff will be treated by a stormwater wetland constructed below the bottom level of the
detained stormwater.

Albert Kuehn

Stormwater Wetland Design
DOE SWMM p. 10-5

STEP 1 Identify required wetpool volume

Identify 6-month 24 hour rainfall

2-yrrainfall = 2.3 inches from isopluvial
6-month 24-hr=1/2
2-yr 1.15 inches
Area Tributary = 2.1 acres, all impervious

Volume of wetpool/wetpond req'd

area * rainfall = 0.201 acre/ft
8,766 cf

STEP 2 Determine volume provided

VvV = .333* h * (Ab + At + (At*Ab)"0.5
where

h = height

Ab = Area of bottom

At = Areaoftop
h = 4 ft

Ab = 836 sf

At (elev702) = 7,680 sf

V = 14,733 cf= 546 cy

14,733 > 8,766 OKAY

THE SIZE OF THE STORMWATER WETLAND IS >> REQUIRED BY VIRTUE OF
WETPOOL REQUIREMENTS ALONE. THE POND IS SIZED TO FIT
UNDERNEATH

THE STORMWATER DETENTION, THUS THE SIZE IS DETERMINED BY THAT.

Proof of relative volume of settling cell vs. total wetpool volume
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Volume of settling

cell:
vV = .333*h*(Ab + At + (At*Ab)*0.5
where
h = height
Ab = Area of bottom
At = Areaoftop
h = 5 ft
Ab(elev697) = 478 sf
At (elev702) = 3,431 sf
vV = 8,649 cf = 320 «cy
8,649 = 0.5871 of total volume, okay

Volume of cell 2:

V = .333*h*(Ab + At + (At*Ab)"0.5
where
h = height
Ab = Area of bottom
At = Areaoftop
h = 15 ft
Ab(elev 700.5)) = 2,943 sf
At (elev702) = 4,201 sf
vV = 5330 cf = 197 cy

Settling Cell has larger volume than cell 2 because it needs to
be wide in order to accommodate the side slope + the access road.

7. FLOW CONTROL

A flow control structure is provided to control release from the detention pond to pre-developed
rates to the 100-yr storm. See Paragraph 5 for 2012 WWHM computer calcs in accordance
with 2005 Ecology Manual.

8. WETLANDS PROTECTION

No wetlands exist on site.

9. BASIN/WATERSHED PLANNING

No basin/watershed plan that contains more stringent requirements than are found in the
Manual exists.
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10. OPERATION AND MAINTENANCE MANUAL

A manual is found in Section H.
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SECTION F: SPECIAL REPORT AND STUDIES

A geotech report was prepared for this site as part of a project that is superseded by this
project, following.
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P G EPacific Geo Engineering
Geotechnical Engineering, Consulting & Inspection
March 31, 2014

Albert Kuehn
8501, 240th Avenue East
Buckley, WA 98321

Attn.:  Mr. Al Kuehn

Re:  Kuehn Property - Retaining Wall Recommendations
28238, SR 410 Highway
Buckley, Pierce County, Washington
PGE Project No. 13-423

Ref.:  ‘Kuehn Property - Pond Plan & Cover Sheet', Drawing No. 8128BASE, Sheet No. | of §
and Sheet No. 4 of 8, dated 03-03-2014, prepared by Larson & Associates.

Dear Mr. Kuehn:

As per the request of Mr. Jeff Cederholm of Larson and Associates, Pacific Geo
Engineering, LLC (PGE) has provided the design parameters for the design of a continuous,
outside, concrete retaining wall for the proposed below grade detention pond, the details of a
free-standing baffle wall (ecology block wall) within the detention pond, the design and details
of two above grade ecology block walls at the perimeter of the property, and the pertinent
geotechnical engineering recommendations for the construction and inspection of these walls.

Our scope of work is performed in general accordance with our proposal No. 13-07-392,
dated July 31, 2013, which was authorized by Mr. Al Kuehn on September 18, 2013.

We understand that the subject site is currently vacant, and will be developed for using it
as a commercial site. As per the site plan the site has been raised to the current grades in the past
years by placing fills on the original grade. Our subsurface explorations in the pond site reveals
that the amount of fills is estimated to be of approximately 4 feet thick. The current development
plan includes the construction of a below grade detention pond in the site to manage the
stormwater runoff. The pond's sides will'be supported by a continuous concrete retaining wall
with varying heights, ranging from 8 feet to 11.5 feet. The east and the south concrete walls will
be approximately 11.5 feet tall and the west wall will be approximately 8 feet tall. These heights
include a minimum embedment depth of 2 feet below the pond bottom elevation. The pond will
have two chambers separated by a free-standing ecology block baffle wall of approximately 6.5
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GEOTECHNICAL ENGINEERING STUDY

DETENTION POND WALL RECOMMENDATIONS

For

AL KUEHN PROPOERTY

28238, SR 410 HIGHWAY
BUCKLEY, PIERCE COUNTY, WASHINGTON

Prepared For

AL KUEHN
8501, 240TH AVENUE EAST
BUCKLEY, WA 98321

Prepared By

Pacific Geo Engineering, LLC

P.0. BOX 1419
ISSAQUAH, WASHINGTON 98027

PGE PROJECT NUMBER 13-423
March 31, 2014
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1 Enginoaring, Consuiting & nspaction

Kuehn Property

Retaining Wall Recommendations
Buckley, WA

Project No. 13-423

March 31, 2014

Page 2

feet tall, with a minimum embedment depth of 1.5 feet below the pond bottom. The site will be
supported by two perimeter retaining walls consisted of ecology blocks. The perimeter ecology
block retaining walls will be approximately 6 feet tall with exposed height of 4 fect and
embedment depth of 2 feet below the toe grade. The location of the subject site, and the locations
of the proposed detention pond and the walls are shown in the referenced plans, which are
provided in Detention Pond Plans, Appendix A of this report.

The subsurface data used in generating the concrete wall design parameters, designing
the ecology block walls, and developing the engineering recommendations for the construction of
the walls are obtained from the information available from the subsurface explorations performed

'by PGE in the subject site. The findings of the explorations are presented in the following section
of this report. The topographical information including the final grades, the proposed detention
pond plan, and the wall geometries and the wall locations are obtained from the plans referenced
above, which are provided in Detention Pond Plans, Appendix A of this report.

The following sections of this report address the details of the concrete wall design
parameters, the actual design calculations and the details_of the of the above grade perimeter
ecology block walls, the details of the ecology block baffle wall, and the recommendations for
the geotechnical aspects of the construction and inspection of these walls.

1.0 Soil and Groundwater Conditions

A brief description of the soil and groundwater conditions in the proposed detention
pond area obtained from our field explorations are provided below.

Exploration Depth: One test pit was dug within the footprint area of the proposed
detention pond. Our exploration depth extended upto 15 feet depth below the current grade.

Existing Fills: The soils in the proposed detention pond area are expected to be consisted
of fills within the upper 4 feet depth, followed by native soils upto 15 feet depth below the
current grade. The fills are consisted of brown, silty sandy gravel with some cobbles and
boulders. According Mr. Al Kuehn, the upper 2 feet of fills have been in place for last 1.5 years
and the lower 2 feet of fills have been in place for last 4.5 years. In general, the fills are found in
moist conditions and in medium dense consistency.

Topsoils: The fills are underlain by original topsoil layer of approximately 12 inches
thick, consisted of black-brown silty sandy soils containing some organics.

57
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feet tall, with a minimum embedment depth of 1.5 feet below the pond bottom. The site will be
supported by two perimeter retaining walls consisted of ecology blocks. The perimeter ecology
block retaining walls will be approximately € feet tall with exposed height of 4 feet and
embedment depth of 2 feet below the toe grade. The location of the subject site, and the locations
of the proposed detention pond and the walls are shown in the referenced plans, which are
provided in Detention Pond Plans, Appendix A of this report.

The subsurface data used in generating the concrete wall design parameters, designing
the ecology block walls, and developing the engineering recommendations for the construction of
the walls are obtained from the information available from the subsurface explorations performed
by PGE in the subject site. The findings of the explorations are presented in the following section
of this report. The topographical information including the final grades, the proposed detention
pond plan, and the wall geometries and the wall locations are obtained from the plans referenced
above, which are provided in Detention Pond Plans, Appendix A of this report.

The following sections of this report address the details of the concrete wall design
parameters, the actual design calculations and the details, of the of the above grade perimeter
ecology block walls, the details of the ecology block baffle wall, and the recommendations for
the geotechnical aspects of the construction and inspection of these walls.

1.0 Soil and Groundwater Conditions

A brief description of the soil and groundwater conditions in the proposed detention
pond area obtained from our field explorations are provided below.

Exploration Depth: One test pit was dug within the footprint area of the proposed
detention pond. Our exploration depth extended upto 15 feet depth below the current grade.

Existing Fills: The soils in the proposed detention pond area are expected to be consisted
of fills within the upper 4 feet depth, followed by native soils upto 15 feet depth below the
current grade. The fills are consisted of brown, silty sandy gravel with some cobbles and
boulders. According Mr. Al Kuehn, the upper 2 feet of fills have been in place for last 1.5 years
and the lower 2 feet of fills have been in place for last 4.5 years. In general, the fills are found in
moist conditions and in medium dense consistency.

Topsoils: The fills are underlain by original topsoil layer of approximately 12 inches
thick, consisted of black-brown silty sandy soils containing some organics.
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Native Soils: Below the original topsoil layer, the native soils are present, which consists
of light brown to gray very gravelly soils consisted of some silty sand, cobbles, and boulders.
Pockets of partly cemented silty sand lenses exist within the native soils. In general, the native
soils are found in moist conditions ‘upto 11 feet depth below the current grade, and in wet
conditions below this depth. Signs of mottling were noticed below 5 feet depth of the test pit,
which extended upto the bottom of the test pit depth. The mottling signs indicate the evidence of
fluctuation of possible groundwater across these depths. The native soils are in medium to dense
consistency.

Moderate caving was noticed within the native soils below 6 to 7 feet depths of the
current grade. The digging through the native soils with the excavator was noticed somewhat
difficult below 6 feet depth of the current grade. The test pit was left open for almost half an hour
to notice if any seepage or ponding occurs, however, none of such was observed,

Seepage and Groundwater: As it is mentioned above, the native soils were found in very
moist to wet condition below 11 feet depth of the current grade, and the signs mottling were
noticed below 5 feet depth of the current grade to the bottom of the test pit. These observations
made us believe that possibly the site is underlain by groundwater, and that the groundwater
fluctuates with the season. Given the time of the year the field exploration was performed, which
was almost at the end of the dry summer period (September), it is believed that the groundwater
was below the test pit depth during our exploration therefore was not visible during our field
exploration. However, the signs of the mottlin g shows the evidence that the groundwater rises in
this site during the wet winter months. This is typical in the Puget Sound area for the
groundwater level to fluctuate seasonally. The possibility of the presence of seepage and.
groundwater in this site within the excavation ‘depths of the proposed detention pond is
considered when developing the design parameters for the design of the concrete retaining wall
for the pond. It is advised that the civil engineer of the project, the structural engineer for the
concrete wall design, and the contractor must also consider the groundwater scenario when
designing and building the proposed detention pond in this site.

The preceding discussion on the subsurface conditions of the site is intended as a general
review to highlight the major subsurface stratification features and material characteristics. For
more complete and specific information at individual test pit locations, please review the Test Pit
Log (Page B-1) included in Appendix B. This log includes soil descriptions, stratification, and
location of the samples and laboratory test data. It should be noted that the stratification lines
shown on the individual logs represent the approximate boundaries between various soil strata;

actual transitions may be more gradual or more severe. The subsurface conditions depicted in the

=8
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log are for the test pit location indicated only, and it should not necessarily be expected that these
conditions are representative at other locations of the site.

20  Detention Pond Concrete Retaining Wall

Based on the detention pond plan provided in the referenced plans, the proposed below
grade detention pond will have a perimeter retaining wall consisted of a continuous concrete
wall. The purposed of the wall will be to provide support to the cut to be made to build the pond.
The concrete wall will have varying heights, ranging from 8 feet to 11.5 feet. The east and the
south concrete walls will be approximately 11.5 feet tall and the west wall will be approximately
8 feet tall. These heights include a minimum embedment depth of 2 feet below the pond bottom
elevation. The wall details are shown in Wal] Details, Appendix C of this report.

Wall Design Parameters

The design parameters for the concrete retaining wall are developed based on the
following assumptions.

(i) The pond’s sidewall is to be designed as retaining wall to resist the lateral pressures
induced by the retained soils, groundwater, traffic surcharge on the backhill grade of the
wall, and the seismic surcharge on the wall. The appropriate combination of these
pressures should be decided by the structural engineer depending on his understanding of
the various loadings on the wall.

(i) Because of the free-standing cantilever nature of the wall, the wall should be
designed for active earth pressure condition.

(iii) Since it is expected that there may be groundwater within the excavation depths of
the proposed detention pond, the below grade concrete perimeter wall may have water on
its both sides, Le., inside the pond and outside the wall. This scenario is expected to be
taken in place during the wet winter months when the seasonal groundwater table may
rise to its highest elevation and the detention pond will have its highest water table. The
possibility of water on both sides of the wall eliminates the requirement of installing a
drainage layer behind the wall. Also, due to the possibility of the presence of water on
both sides of the wall, we believe that the wall may experience a buoyant effect on it. We
recommend that the structural engineer should consider this scenario during his wall
design.

(iv) Our design parameters has considered the hydrostatic pressure that is likely to be
developed behind the wall.

24
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(v) Our design parameters has considered that the void areas between the wall and the
excavation face, and the excavation area at the toe of the wall must be backfilled with
new structural fills compacted adequately to 95% of the fills’ maximum dry density
value.

(vi) The wall is considered with the level ground backhill slope above the wall.

The lateral earth pressures and the other design parameters developed based on the above
assumptions are shown on Earth Pressure Diagrams, Fioure 1, provided in Wall Details
Appendix C of this report.

Co-efficient of Earth Pressures: Our design parameters assume a saturated soil unit
weight equal to approximately 125 pounds per cubic foot (pcf) and an angle of internal friction
(effective) of approximately 26 degree for the backfill soils to be retained by the sidewalls.
Based on the above values, the active earth pressure co-efficient (Ka) and the passive earth
pressure co-efficient (Kp) are determined as 0.39 and 2.56.

Active Earth Pressure: Based on the above soil parameters, the active condition soil
pressures equivalent to a fluid unit weight of 241 psf for level backhill slopes, where ‘H’ is the
wall height, is to be used for designing the sidewalls. The above soil pressure is based on the
effective soil unit weight of 62.5 pcf. The active lateral earth pressure of above amount will be
acting as a triangular pressure distribution on the walls.

Hydrostatic Pressure: In addition to the active lateral earth pressure, hydrostatic pressure
equal to 62.5H psf must be considered to be exerting on the sidewalls when the tank will be in
empty condition. The hydrostatic pressure will have a triangular pressure distribution on the
walls.

Seismic Pressure: The walls must be designed for the seismic loading conditions. Based
on a design acceleration coefficient of 0.25 to 0.30 we recommend that a seismic loading equal
to 4H psf for active condition and level backhill slope should be considered to be acting
uniformly over the full height of the walls. The seismic pressure will have a rectangular pressure
distribution on the walls.

Traffic Surcharge: Traffic surcharge loads are expected to be exerted on the retaining
walls. The lateral impact of such traffic surcharge loads (q = 250 psf) on the walls should be
considered and added to the other lateral pressures. To calculate the amount of the lateral
pressure to be transferred from the traffic surcharge loads to the walls, a ratio of lateral stress to

&0
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vertical stress of 0.39 is to be used on the traffic surcharge loads (q). Such lateral surcharge load
(0.39q) will be acting uniformly over the entire height of the walls.

Passive Resistance: Where footings are incorporated as part of the walls, the footings
can be resisted against sliding by a friction between the foundation base and the bearing soils,
and by passive earth pressure acting on the face of the embedded portion of the footings. We
recommend that a coefficient of friction between concrete and the bearing soils of 0.35 be used
to calculate the resistance to sliding at the base of footings. The passive resistance developed by
footings should be computed using an equivalent fluid pressure of 160 pounds per cubic foot
(pef) for static loading condition and a decreased passive pressure of 130 pef for the seismic
loading condition. The above soil parameters require to include a factor of safety value of 1.5.
The above values are calculated based on the effective soil unit weight of 62.5 pcf and the
effective angle of internal friction of 26 degree for the soil in the passive zone. The passive
pressures should be applied for the design of the retaining walls against sliding and overturning
failures. The passive resistance value assumes that the foundation must be poured "neat" against
the firm and competent, undisturbed native soils or structural fill that placed and compacted as
recommended later on in 'Fill Placement and Compaction' sub-section of Section 5.0 of this
report, and that the footings are embedded for adequate depths below the lowest adjacent grades.
We recommend to disregard the upper 12 inches of soil while computing the passive resistance
value because this depth can be affected by weather or disturbed by future grading activity.

Wall Footing

The pond wall can be supported on conventional shallow strip footing, which must be
placed on firm and unyielding native subgrades approved by PGE geotechnical engineer during
the actual construction of the wall. The wall footing must be placed on a properly prepared
subgrade as it is recommended later on in this report in "Wall Footing Subgrade Preparation' sub-
section of Section 5.0. Based on the soil conditions encountered in the exploratory test pit area of
the pond and based on the footing elevations of the pond walls the footing subgrades are
expected to be consisted of dense native silty sandy gravelly soils, which are considered 1o be
competent to provide support to the wall. It should be noted that the actual subgracie conditions at
the bottom of wall footing will be revealed during the actual construction of the pond. Therefore,
the competency of the subgrades to support the wall footing to be determined only after the pond
excavations are completed upto the final bottom elevations of the wall footing. We recommend
that a professional geotechnical engineer from PGE must be invited to examine the competency
of the final footing subgrades to support the wall footing,
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Allowable Bearing Capacity Value

If the final footing subgrades are found competent and the final footing subgardes are
prepared as it is recommended later on in this report in 'Wall Footing Subgrade Preparation’ sub-
section of Section 5.0 then the final native subgrade would be able to provide a maximum net
allowable bearing capacity of 2500 psf. This value includes a factor of safety of 2.5. For short-
term loads, such as wind and seismic, a 1/3 increase in this allowable capacity can be used. The
final footing widths should be determined based on the above recommended bearing capacity
value, loading from the walls, and the lateral loads to be exerted on the walls from the retained
soils. We recommend that all footings should be embedded a minimum of 24 inches below the
bottom elevation of the pond into the native soils or adequately compacted structural fills to

provide adequate confinement of the footings and to provide sufficient resistances to the lateral

loadings on the footings. However, the actual embedment depths will be dependent on the
heights of the wall, lateral loads on the wall, and the lateral resistances to be required for the
stability of the wall.

Settlement

Based on our settlement potential evaluation, we anticipate that the properly constructed
footing subgrades as recommended later on in this report in 'Wall Footing Subgrade Preparation’
sub-section of Section 5.0 should experience total and differential settlements of less than 1 inch
and 1/2 inch, respectively. Most of these settlements are expected to occur immediately following
the vault is built. The predicted settlement values may be expected larger if soft, loose, organic soil
is encountered, or if the foundation subgrade is disturbed and becomes soft during construction. The
settlement evaluation was done without the aid of any laboratory consolidation test data, and on the
basis of our experience with similar types of structures and subsoil conditions.

We recommend that the subsurface conditions considered above must be verified on-site
during the actual construction of the wall. It should be noted that if the subsurface conditions
considered above in the wall design are found significantly different during. the actual
construction then the wall design may need to be revised to reflect those variations in the soil
conditions, or even the type of wall that is recommended in this report needs to be revised. The
client needs to consider this situation and keep a contingency plan to accommodate the cost of
the revisions of the wall design and the recommendations for the other type of wall.

The detajls of the concrete retaining walls of varying heights are shown on Concrete
Retaining Wall Details, Figure 2 and 3, provided in Wall Details. Appendix C of this report.

Crs
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3.0 Free-standing Ecology Block Baffle Wall in Pond

The detention pond will have an ecology block baffle wall, which will be approximately
6.5 feet tall, with 5 feet height above the pond bottom elevation and 1.5 feet below the pond
bottom. This wall is designed as a free-standing wall, and with an allowable bearing cai:acity
value 2500 psf to support the wall. The wall footing must be placed on a properly prepared
subgrade as recommended later on in this report in 'Wall Footing Subgrade Preparation' sub-
section of Section 5.0. In addition to this the wall must built with perfect vertical level to avoid
the possibility of its tilting on the sides. Also, the footing subgrade must be leveled accurately to
avoid any tilting of the wall on its sides. A reinforcement bar #5 must be installed at the center of
each core of the blocks filled up with 2500 psi strength concrete at 28 days curing to provide the
wall with additional vertical stability. A detail of the free-standing baffle wall with its various
components is shown on Ecology Block Baffle Wall Details, Figure 4. provided in Wall Details,
Appendix C of this report. ‘

4.0 Perimeter Ecology Block Wall Design

Our wall design and the internal stability calculation of the block wall are performed
based on the design considerations and the construction recommendations provided in the
following sub-sections of this section, and in the other pertinent recommendations provided in
the subsequent sections of this report. The details of the wall are shown in the Ecology Block
Retaining Wall Details, Figure 5, provided in Wall Details Appendix C of this report, and the
wall design calculations are shown in Ecology Block Retaining Wall Design Calculation,
provided in Appendix D of this report. The block wall must be installed as per the guidelines
provided in the following section and its pertinent sections of this report and as per the details

provided in the Ecology Block Retaining Wall Details. Figure 5.
Design Considerations and Construction Recommendations for Ecology Block Wall

Soil Parameters and Subsurface Conditions: The wall is designed based on the following
soil parameters and the subsurface conditions:

Retained native soil in the wall area: Dense gravelly sand or sandy gravel; USCS soil
type: GP/ SP

Retained backfill behind the wall: Imported structural fills.

Retained native soil unit weight: 125 pef.

6?7
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Retained backfill soil unit weight:

Retained native & backfill soil friction angle:

Retained native & backfill soil cohesion:
Native, firm subgrade soil bearing capacity:
Seepage from the excavation slope face:

Final excavation slope face:

Retained structural fills compactions:

Native soils at the wall footing:

Groundwater table:

125 pef (after compacted to 95% of fills' dry
density value based on Mod. Proctor Test
(ATM 1557).

30 deg.

none. ‘

2500 psf (allowable).

If any, should be minor, not any significant
amount. .

Possibly consisted of dense soil, with firm and
stable conditions, and w/ some sloughing,
Compacted to minimum 95% of the fills'
maximum dry density value based on Mod.
Proctor Test (ASTM 1557).

Firm and dense upto a min. depth equal to the
width of the wall footing.

If there is any, must exist at least 2 feet below
the bottom elevation of the wall footing.

We recommend that the subsurface conditions considered above must be verified on-site

during the actual construction of the wall. It should be noted that if the subsurface conditions
considered above in the wall design are found significantly different during the actual
construction then the wall design may need to be revised to reflect those variations in the soil
conditions, or even the type of wall that is recommended in this report needs to be revised. The
client needs to consider this situation and keep a contingency plan to accommodate the cost of
the revisions of the wall design and the recommendations for the other type of wall.

Earth Pressure: The earth pressure behind the wall is considered as active earth pressure.

Back Hill Slope: The wall is designed considering the existing grade of the backhill
slope above the wall is in almost 2H:1V grade, which is considered to be remained unaltered
throughout the life of the wall. '

Surcharge Loading: The wall is designed with no temporary or permanent or traffic
surcharge loadings on the backhill slope above the wall within the horizontal distance equal to
the height of the wall.
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Seismic Loading: Due to the wall height not exceeding 6 feet, and the wall is of flexible
nature, no seismic loading considered to be exerted on the wall.

Bearing Capacity: The wall is designed based on the assumption that the final native
subgrades at the wall footing would be able to provide a maximum net allowable bearing
capacity of approximately 2500 pounds per square foot (psf) to support the wall. Therefore, the
wall must be installed on the native subgrades that are firm and unyielding and strong enough to
support the wall and to be able to provide the above bearing capacity value.

Variations in the quality and strength of the potential bearing soils can occur with depth
and distance within the proposed footing areas of the wall. Therefore, careful evaluation of these
bearing materials is recommended at the time of construction to verify their suitabil ity to support
the above recommended bearing pressure. We recommend that a geotechnical engineer examine
the bearing materials prior to placing base blocks.

Settlement: Considering that the above design bearing capacity value could be achieved
and that the wall will be placed on properly prepared subgrades as recommended later on in this
report in 'Wall Footing Subgrade Preparation’ sub-section of Section 5.0 and placed over the
recommended bearing materials should experience total and differential settlements of less than 1
inch and 1/2 inch, respectively. The majority of these settlements are expected to occur during
construction.

Keyway or Embedment Depth: A keyway for the foundation bench or the embedment

depth for the wall below the firm native soils consisting of a shallow trench of minimum 2 feet
depth shall be constructed along the full length of the wall.

The grade of the keyway base for the block wall should be built slightly inclined (equal
to the wall batter 1H:6V) towards the cut face to be protected by the wall. This is necessary for
the block wall to be built with the recommended batter. The keyway shall be excavated for the
full width equal to the wall width as well as the width of the drainage layer (12-inch thick). The
keyway will provide lateral passive resistance for the walls against their sliding. The lateral
passive resistances could be achieved from the passive earth pressures acting on the faces of the
embedded portions of the wall footings.

It should be noted that the above embedment depth provided in the wall details in

'Ecology Block Wall Details' figure should be considered to be a minimum. The actual
embedment depths along the length of the wall may vary depending on the factors such as the
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wall height and the depths of the firm and unyielding native subgrade conditions below the final
grades. In our opinion, the appropriate wall embedment depth should be determined on-site
* during the actual wall construction by a geotechnical engineer.

Base Layer: After the final footing subgrades and the embedment depths are approved by
the geotechnical engineer a minimum of 6 inches thick compacted crushed rock layer must be
placed on the final footing subgrades prior to placing the base blocks. The gravel layer will
provide additional frictional resistance for the wall against its sliding.

Filter Fabric: A nonwoven geosynthetic filter fabric (Mirafi 140N or equivalent) shall
be placed between the drainage layer and the retained fill embankments to prevent migration of
fines from the retained soils to the drainage layer. The fabric should be draped down across the
width of the drainage layer. The toe edge of the fabric should be anchored in-place by wrapping
it over the 12-inch thick washed drain rock layer surrounding the footing drainpipe. Once the
wall is completed, and the drainage layer is within the 12 inch of the top of the wall, the filter
fabric shall be folded over the drainage layer to seal the layer from receiving surface water
runoff from backhill slopes and any fines carried by this water. The space above the fabric
should be filled with topsoil of at least 12 inches thick. A swale is to be made within the top 6
inches of the topsoil layer to collect the surface runoff from the backhill slope above the top of
the wall. The swale should be sloped along its longitudinal direction in such a way that the
collected water would be directed towards the ends of the wall and finally to be discharged to
approved points.

Footing Drainpipe: A minimum 4 to 6-inch perforated or slotted, flexible, Schedule 40
PVC drainpipe should be installed at the heel of the wall as shown in the ‘Ecology Block Wall
Details' figure. This will help collecting any water that may seep from the retained soils. The
pipe shall be bedded on and surrounded by “Gravel Backfill for Drains” (WSDOT/APWA 9-
03.12(4)) to a minimum thickness of 6 inches above and below the drainpipe. The drainpipe and
the drain rock should be encapsulated in a geotextile filter fabric such as Mirafi 140N, or
equivalent. The perforated pipe should be laid with a longitudinal slope towards its ends and
finally be directed to approved discharge points. The drainpipe must not discharge at the toe of
the walls.

Drainage Laver: To control seepage from behind the wall and to prevent any

development of hydrostatic pressures behind the wall a backfill drainage layer of minimum 12
inches thick should be installed. The drainage layer should consist of 2 to 4 inch crushed rocks.
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containing less than 2 percent material passing the No. 200 Sieve. This material shall be carefully
placed so as not to damage the filter fabric.

Wall Batter: The block wall must be built with a proper batter as the wall erection
progresses vertically upward. As mentioned earlier, this could be achieved by slightly inclining
the grade of the keyway base equal to the wall batter (1H:6V) towards the back of the wall. The
wall batter will prevent the walls to slide or tilt towards the front of the wall.

Toe Slope: The finished grades at the toe of the wall should be compacted adequately to
firm and unyielding conditions. The final grades at the toe of the walls should be finished with 2
percent gradient away from the wall toe in order to divert surface runoff away from the toe of the
wall.

Impermeable Cap and Swale: The space above the filter fabric should be filled with an
impermeable soils such as a topsoil layer. The thickness of this layer should be a minimum of 12
inches. The purpose of this layer is to act as a cap to seal any transportation of the surface runoff
from the slope to the swale and to the drainage layer behind the wall. A swale is to be made
within the topsoil layer to collect the surface runoff from the backhill slope above the top of the
wall. The swale should be sloped along its longitudinal direction in such a way that the collected
water would be directed towards the ends of the wall and finally to be discharged to approved
points. Water must not be discharged at the toe of the wall.

5.0 Other Construction Recommendations

Clearing and Grubbing

Initial site preparation for construction of walls and pond, and any other structures
should include stripping of vegetation and topsoil from the site, if there is any. Stripped
vegetation debris should be removed from the site. Stripped organic topsoils will not be suitable
for use as structural fill but may be used for future landscaping purposes.

Wall Footing Subgrade Preparation

After the removal of the loose soils and any soft and wet soils near the surface, and after
‘the excavations are completed upto the final footing subgrades that will provide direct support
for the walls the exposed subgrades must be adequately proofrolled to evaluate their conditions.
The footing subgrade proofrolling should be achieved using hand operated/walk-behind
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compaction equipment such as a small roller. We do not recommend jumping jack or vibratory
plate equipment due to insufficient energy. Proofrolling should be done under the supervision of
a geotechnical engineer from PGE, and/or must be probed with a T-probe by the geotechnical
engineer to identify the presence of any isolated soft and yielding areas and to verify that stable
subgrades are achieved to support the walls. If any subgrade area ruts and pumps excessively and
cannot be stabilized in place by compaction, the affected soils should be over-excavated
completely to firm and unyielding suitable bearing materials, and replaced with new structural
fills (recommended fill is % -inch crushed rock minus) to desired final footing subgrade levels.
If the depth of overexcavation to remove unstable soils becomes excessive, a geotextile fabric,
such as Mirafi 500X or equivalent in conjunction with the above structural fills may be
considered. Such decision should be made on-site by a geotechnical engineer from PGE during
the actual construction of the walls.

Reuse of On-Site Soils

The ability to use on-site soils obtained from the site excavations as structural fills
depends on the gradation, moisture content of the soils, and the prevailing weather conditions
exist during the grading activities. If the native soils are consisted of primarily fine-grained soils,
and contains excessive fines (that portion passing the U.S. No. 200 sieve), then it becomes
increasingly sensitive to small changes in moisture content, and hence provide challenge to its
adequate compaction, and even sometimes make it almost impossible. With our experience, soils
containing more than about 5 percent fines by weight cannot be consistently compacted to the
recommend degree when the moisture content is more than about 2 percent above or below the
optimum. Also, on the other hand, if the native soils are consisted of coarse-grained soils, which
contains significant amounts of gravels, cobbles, and boulders with little or no fines to bind
them, then such soils pose major problems to achieve their compactions, and hence should be
avoided to use as structural fills. The presence of excessive amounts of gravels, cobbles, and
boulders pose problems for the compaction of the finer particles present between the larger size
particles.

The native soils in the subject site are primarily consisted of gravels, cobbles, and
boulders, with less fines, which we consider as unsuitable for use as structural fills in its present
state. If the native soils are to be used as the structural fills then the following recommendations
must be followed. Care should be taken during the laying of the native soils to avoid clustering of
excessive pravels, cobbles, and builders in any one location, which otherwise would pose
problem during the compaction. Also, any particles larger than 3 to 4-inch diameters must be
screened or handpicked from the native soils prior to their use as structural fills, An experienced
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geotechnical inspector should be monitoring the above processes on-site, and the fill placement
and the compaction to avoid the above issues during the fill operations.

Structural Fills

If the native soils cannot be used structural fills then the structural fills must be
imported. The structural fill should be non-organic soil, free of deleterious materials, and well-
graded and free-draining granular material, with a maximum of 5 percent passing the No. 200
sieve by weight, and not exceeding 6 inches for any individual particle. A typical gradation for
structural fill is presented in the following table.

Structural Fill
U.S. Standard Sieve Size Percent Passing by Dry Weight

3 inch 100

% inch 50-100
No. 4 25-65

No. 10 10-50

No. 40 0-20

No. 200 5 Maximum*

* Based on the % inch fraction.

In the event that whether the structural fill materials are to be imported to the site, or if
on-site soils are to be reused as structural fill, we recommend that the potential structural fill
materials be verified and approved by the project geotechnical engineer prior to their use.

Fill Placement and Compaction Requirements

Structural fills should be placed in uniform loose lifts not exceeding 6 inches in
thickness for walk-behind low weight compaction equipment. Each lift should be compacted fo a
minimum of 95 percent of the soil’s laboratory maximum dry density as determined by ASTM
Test Designation D-1557 (Modified Proctor) method, or to the applicable minimum City or
County standard, whichever is the more conservative. The fill should be moisture conditioned
such that its final moisture content at the time of compaction should be.at or near (typically
within about 2 percent) of its optimum moisture content, as determined by the ASTM method. If
the fill materials are on the wet side of optimum, they can be dried by periodic windrowing and
aeration or by intermixing lime or cement powder to absorb excess moisture.
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If field density tests indicate that the last lift of compacted fills has not been achieved the
required percent of compaction or the surface is pumping and weaving under loading, then the
fill should be scarified, moisture-conditioned to near optimum moisture content, re-compacted,
and re-tested prior to placing additional lifts.

The loosely backfilled soils in the areas of exploratory test pit should be overexcavated
completely upto the firm native soils and backfilled with adequately compacted new structural
fills upto the final grades.

Construction Dewatering

If the regional groundwater levels rise above the planned excavation base during the
winter and spring months, the contractor should be prepared to dewater the vault excavations.

If localized (perched) groundwater or minor seepage is encountered, we anticipate that
internal collection ditches directing water inflow to sumpholes and then removal of water by
conventional filtered sump pumps will be adequate to temporarily dewater the excavations and to
maintain a relatively dry working area for construction purposes.

The dewatering must remain in operation to maintain a dry working condition throughout

the construction period in the excavation areas. If severe water conditions encountered, more -

specialized dewatering techniques, such as vacuum wells, well points, etc., may be needed.
However, these more extensive dewatering techniques can lead to settlement of the ground
surface in the surrounding vicinity when the groundwater is drawn down. If such dewatering
techniques are contemplated a geotechnical engineer should be consulted for speciﬂc design and
construction recommendations for the excavation areas.

Temporary Excavation Slopes

As we understand from the project plan that the proposed detention pond construction
would requires considerable amount of excavations. The owner and the contractor should be
aware that in no case should the excavation slopes be greater than the limits specified in local,
state, and federal safety regulations, particularly, the Occupational Safety and Health
Administration (OSHA) regulations in the “Construction Standards for Excavations, 29 CFR,
part 1926, Subpart P, dated October 31, 1989” of the Federal Register, Volume 54, the United
States Department of Labor. As mentioned above, we also recommend that the owner and the
contractor should follow the local and state regulations such as WSDOT section 2-09.3(3) B,
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Washington Industrial Safety and Health Act (WISHA), Chapter 49.17RCW, and Washington
Administrative Code (WAC) Chapter 296-1 15, Part N. These documents are to better insure the
safety of construction worker entering trenches or excavation., Tt is mandated by these regulations
that excavations, whether they are for utility trenches or footings, be constructed in accordance
with the guidelines provided in the above documents. We understand that these regulations are
being strictly enforced and, if they are not closcly followed, both the owner and the contractor
could be liable for substantial penalties.

Stability of temporary excavations is a function of many factors including the presence
of and abundance of groundwater and seepage, the type and density of the various soil strata, the
depth of excavation, surcharge loadings adjacent to the excavation, and the length of time and
weather conditions while the excavation remains open. It is exceedingly difficult under these
unknown and variable circumstances to pre-establish a safe and maintenance-free temporary
excavation slope angle at this time of the study. We therefore, strongly recommend that all
temporary, as well as permanent, cuts and excavations in excess of 4 feet be examined by a
geotechnical engineer during the actual construction to verify that the recommended slope
inclinations in this section are appropriate for the actua) soil and groundwater seepage conditions
exposed in the cuts. If the conditions observed during the actual construction are different than
anticipated during this study then, the proper inclination of the excavation and cut slopes or
requirements of temporary shoring should be determined depending on the condition of the
excavations and the slopes.

As a general rule, all temporary soil cuts greater than 4 feet in height associated with site
regarding or excavations should be adequately sloped back or properly shored to prevent
sloughing and collapse. As for the estimation purposes, in our opinion, for temporary excavations
equal to the exploration depths, the side slopes should be laid back at a minimum slope
inclination of 3:1 (Horizontal:Vertical) for the native loose to medium dense gravelly soil
deposits. :

The recommended inclinations assumes that the ground surface behind the cut slopes is
level, that surface loads from equipment and materials are kept a sufficient distance away from
the top of the slope. If these assumptions are not valid, we should be contacted for additional
recommendations. Flatter slopes may be required if soils are loose or caving and/or water, are
encountered along the slope faces. If such conditions occur and the excavation cannot stand by
itself, or the excavation slope cannot be flattened because of the space limitations between the
excavation line and the boundary of the property, temporary shoring may be considered. The
shoring will assist in preventing slopes from failure and provide protection to field personnel
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during excavation. Because of the diversity available of shoring stems and construction
techniques, the design of temporary shoring is most appropriately left up to the contractor
engaged to complete the installation. We can assist in designing the shoring system by providing
with detailed shoring design parameters including earth-retaining parameters, if required.

Where sloped embankments are used, the top of the slopes should be barricaded to
prevent vehicles and storage loads within 10 feet of the top of the slopes. Greater sethacks may
be necessary when considering heavy vehicles, such as concrete trucks and cranes. If the
temporary construction embankments are to be maintained during the rainy ‘season, berms are
suggested along the top of the slopes to prevent runoff water from entering the excavation and
eroding the slope faces. All temborary slopes should be protected from surface water runoff,

The above information is provided solely for the benefit of the owner and other design
consultants, and under no circumstances should not be construed to imply that PGE assumes
responsibility for construction site safety or the contractor’s activities; such responsibility is not
being implied and should not be inferred. Therefore, the contractor is solely responsible for
designing and constructing stable, temporary excavations and should shore, slope, or bench the
sides of the excavations as required to maintain stability of both the excavation sides and bottom,
The contractor’s “responsible person”, as defined in 29 CFR Part 1926, should evaluate the soil
exposed in the excavations as part of the contractor’s safety procedures.

We expect that the excavation can be completed using conventional equipments such as
bulldozers or backhoes.

Erosion Control Measurements

Uncontrolled surface water with runoff over unprotected site surfaces during
construction activities is considered the single most important factor that impacts the erosion
potential of a site. The erosion process may be accelerated significantly when factors such as
soils with high fines, sloped surface, and wet weather combines together. Taking into consideration
of the very low fines content in the native soils, the project site will have minor impact due to
erosion during the wet winter months.

The erosion hazard can be mitigated if the mass grading activities and the earthwork can
be completed within the dry summer period. Also, measurements such as the control of surface
water must be maintained during construction, and a temporary erosion and sedimentary control
(TESC) plan, as a part of the Best Management Practices (BMP) must be developed and
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implemented as well. The TESC plan should include the use of geotextile barriers (silt fences)
along any down-slope, straw bales to de-energize downward flow, controlled surface grading,
limited work areas, equipment washing, storm drain inlet protection, and sediment traps, Also,
vegetation clearing must be kept very limited in this site to reduce the exposed surface areas. A
permanent erosion control plan is to be implemented following the completion of the
construction. Permanent erosion control measurements such as establishment of landscaping,
control of downspouts and surface drains, control of sheet flow over the wall, prevention of
discharging water over the wall and at the toe of the wall are to be implemented following the
completion of the construction

Dry Weather Construction

We recommend that the proposed detention pond should be built during the dry season
of the year to minimize the water accumulation problem in the wall footing areas.

Wall Construction Considerations and Limitations
——==—==oLTUCHIon Lonsiderations and Limitations

The stability of the walls can be detrimentally affected during or after the wall
construction if the following situation occurs: (1) uncontrolled construction related activities
such as heavy equipment traffic and unwise excavation be made adjacent to the top and the toe
of the walls, (2) any additional loads such as stockpile of soils be placed on the adjacent ground
to the top of the walls, and (3) alteration of the slope gradients above the walls than considered
in this study takes place. Any of the above activities and the conditions may reduce the post-
construction factor of safety values, If any of the above activities within the slope above the
walls are required then the plans with new slope conditions be submitted to us for our review to
develop corresponding change-specific recommendations. In our opinion, imposition of some
restrictions to the proposed construction activities may help reducing the possibility of
occurrence of local slope failures.

In order to protect the integrity of the final slope above the retaining walls, and to avoid
any deterioration of them, we recommend that the final beakhill slope be covered with grass after
the construction is completed.

Care in the placement and compaction of fill behind walls must be taken in order to

insure that undue lateral loads are not induced on the walls. Large equipment must not be
allowed within the backside horizontal distance of the walls that equals to the wall height.

7%

Page 54 of 80



PG Ezcne cec gineer

Kuehn Property

Retaining Wall Recommendations
Buckiey, WA

Project No. 13-423

March 31, 2014

Page 19

Compaction of the backfills behind the walls should be accomplished using hand operated or
- walk-behind equipment such as a smal] toller or a hand-operated plate compactor.

6.0 Geotechnical Special Inspections

Due the critically involved for maintaining the current stability of the existing sidewalk
and the excavation faces during the construction, and also for achieving the stability of the wall
for its future performances, the construction of the wall should be inspected by an experienced
geotechnical inspector.

Items such as excavation, excavation face inclination, clearing of subgrades, footing
subgrades preparation and proofrolling, crushed rocks base layer laying and compaction, block
orientation and laying, drainage layer, geosynthetic filter fabric and footing drainpipe
installation, encapsuling of footing drainpipe with rocks, footing embedment depth
determination, wall batter, fill placement and compaction at the toe and at the back of the wall,
and other components of the wall construction described in the report and in the relevant wall
details figures are critical for the stability of the walls and for its long-term performances,
therefore, these items should be verified on-site by an experienced geotechnical inspector. We
recommend that a representative from PGE should be retained on-site by the owner or the
contractor to observe the wall construction in order to verify that the recommendations provided
in this report are properly understood and followed. It should be noted that the inspection of the
wall construction by PGE could be performed in a separate contract and cost,

In conjunction with the above requirement, it is highly recommended that the wall
construction and its inspection must be done by an experienced contractor and inspector with
local experiences in similar type of wall construction.

7.0 Construction Monitoring

Problems associated with the construction of the walls can be avoided or corrected
during the progress of the construction if proper inspection and testing services are provided. It
is recommended that site preparation activities such as overexcavation of existing unsuitable
soils, backfilling and compaction of new fills, compaction tests on new fills, footing subgrade
option selection, final footing subgrade preparation and inspection, and determination of suitable
structural fills be monitored by a representative from PGE to confirm that the recommendations
provided in this report are understood, interpreted, and implemented properly by the contractor.
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8.0 Report Limitations

The evaluation and recommendations presented in this report are based upon the
information available from our subsurface explorations, and the project details furnished by
Larson and Associates. The study was performed using a mutually agreed-upon scope of work,
which is presented in this report.

It should be noted that PGE cannot take the responsibility regarding the accuracy of the
information available from other consultant. If any of the information considered during this
study is not correct or if there are any revisions to the plans for this project, PGE should be
notified immediately of such information and the revisions so that necessary amendment of our
geotechnical recommendations can be made. If such information and revisions are not notified to
PGE, no responsibility should be implied on PGE for the impact of such information and the
revisions on the project.

Variations in soil and groundwater conditions may exist between the locations of the
explorations and the actual conditions underlying the site. The nature and the extent of variations
in soil and groundwater conditions may not be evident until construction occurs. If any soil and
groundwater conditions are encountered at the site that are different from those described in this
report, we should be notified immediately to review the applicability of our recommendations if
there are any changes in the project scope.

This report may be used only by the client and for the purposes stated, within a
reasonable time from its issuance. Land use, site conditions (both off and on-site), or others
factors ineluding advances in our understanding of applied science, may change over time and
could materially affect our findings. Therefore, this report should not be relied upon after 24
months from its issuance. PGE should be notified if the project is delayed by more than 24
months from the date of this report so that we may review to determine that the conclusions and
recommendations of this report remain applicable to the changed conditions.

The scope of our work does not include services related to construction safety
precautions. Our recommendations are not intended to direct the contractors' method, techniques,
sequences or procedures, except as specifically described in our report for consideration in
design. Additionally, the scope of our work specifically excludes the assessment of
environmental characteristics, particularly those involving hazardous substances.
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This report including its evaluation, conclusions, specifications, recommendations, or
professional advice has been prepared for planning and design purposes for specific application
to the proposed project in accordance with the generally accepted professional geotechnical
engineering practices in the local areas at the time this report was written. No warranty, express
or implied, is made.

This report is the property of our client, and has been prepared for the exclusive use of
our client and its authorized representatives for the specific application to the proposed
development at the subject site in Buckley, Washington.

It is the client's responsibility to see that all parties to this project, including the designer,
contractor, subcontractors, etc., are made aware of this report in its entirety. The use of
information contained in this report for bidding purposes should be done at the contractor's
option and risk. Any party other than the client who wishes to use this report shall notify PGE of
such intended use and for permission to copy this report. Based on the intended use of the report,
PGE may require that additional work be performed and that and updated report be reissued.
Noncompliance with any of these requirements will release PGE from any liability resulting from
the use of this report.

If there is a substantial lapse of time between the submission of this report and the start
of the proposed construction work, or if the present conditions of the site changes during the
lapsed time due to natural causes or construction activity at or adjacent to the site, it is
recommended that this report be reviewed to determine that the conclusions and
recommendations of this report remain applicable to the changed conditions.
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9.0 Closure

We trust the information presented in this report is sufficient for your current needs. We
appreciate the opportunity to provide the geotechnical services at this phase of the project and
look forward to continued participation during the design and construction phase of this project.
Should you have any questions or concerns, which have not been addressed, or if we may be of
additional assistance, please do not hesitate to call us at 425-218-9316 or 425-643-2616 at your
convenience.

Respectfully submitted,

Santanu Mowar, MSCE, P.E.

PGEzstoeo rgremes

f{sxﬁnss 0l-0]-201 éj

D:\Geotechnical\2014-proj\13-423

Attachments:  Appendix A:  Detention Pond Plans, prepared by Larson & Associates
Appendix B:  Soil Test Pit Log
Appendix C:  Wall Details -

Figure 1: Earth Pressure Diagrams

Figure 2: Concrete Retaining Wall Details - E & S Walls
Figure 3: Concrete Retaining Wall Details - W Wall
Figure 4: Ecology Block Baffle Wall Details

Figure 5: - Ecology Block Retaining Wall Details

Appendix D:  Design Calculation for Ecology Block Retaining Wall
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March 31, 2014
hge A-1
General Sub-Surface Conditions in Test Pit
Approximate | USCS Soil Soil Descriptions
Depths Class
0-2 - Fills - Brn. Silty Sandy Gravel w/ some Cobbles and Boulders, Moist,
Medium Dense. This layer has been in place for last 1.5 years.
2-4 - Fills - Same as above. This layer has been in place for last 4.5 years.
4 -5 SM Original Topsoil - Blk.-Bmn. Silty Sand w/ organics.
5-1r GP Bm. Very Gravelly Silty Sand w/ abundant Cobbles and Boulders, pocket
of partly cemented silty lenses, Mottled, Moist, Med. Dense to Dense.
11'-15 GP Same as above, Mottled, Wet, Dense.
Note: Test pit was terminated at approximately 15 feet below the existing ground surfaces.
Signs of mottling were noticed between 5 to 15 feet depths below the existing ground surfaces.
No groundwater or seepage was encountered within the exploration depths.
Moderate caving was noticed below 6 to 7 feet depths of the existing ground surfaces.
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SECTION G: OTHER PERMITS

PERMITS REQUIRED

CITY-ISSUED CONSTRUCTION PERMIT

Required.

RIGHT-OF-WAY USE

A Right-of-Way use from the state is necessary to construct the driveway.

NPDES STORMWATER PERMIT

An NPDES permit from the State DOE is required because construction is over one acre.

PERMITS NOT REQUIRED

The threshold triggering a requirement for each of the following permits has not been met.

FOREST PRACTICES PERMIT, Department of Natural Resources
Project does not meet the threshold of 5,000 board feet of merchantable timber that
triggers the requirement for a Forest Practices Permit.

SECTION 10, 401 and 404 PERMIT, Army Corps of Engineers
No discharge of dredge material or fill into waters of the U.S., including wetlands, is
contemplated.

WATER QUALITY CERTIFICATION (401), Department of Ecology
The need for a 401 permit is automatically triggered by application for Federal license or

permits, such as Section 404. It is certification by the State that the permitted activity

complies with:
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o the stormwater discharge requirements of federal law
e the aquatic protection requirements of State law.

Application for Federal license or permit is not required.

HYDRAULIC PROJECT APPROVAL, Department of Fish and Wildlife
(For work that will use, divert, obstruct, or change the natural flow or bed of State waters.
The Department is also responsible for implementing State guidelines for wetland
protection.)

No work is to be done in State waters.

TEMPORARY MODIFICATION OF WATER QUALITY CRITERIA, DOE

(For activities in or near water that will temporarily cause violation of state water quality
standards; in particular, the standard for turbidity)

No work will be done in or near State waters.

SHORELINE DEVELOPMENT PERMIT

The project is not within a shoreline.

FLOOD PLAIN REGULATORY PERMIT

The Federal Emergency Management Agency (FEMA) has not determined that
floodplains exist within the Project site.
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SECTION H: OPERATION AND MAINTENANCE MANUAL

Maintenance of the stormwater facilities will be the specific responsibility of Albert Kuehn, or his
successor(s) in assigns. Upon transfer of parcel title, maintenance responsibility will transfer to
the new owner or designee of the new owner.
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MAINTENANCE REQUIREMENTS FOR FLOW
CONTROL, CONVEYANCE, AND WQ FACILITIES

NO. 1 - DETENTION PONDS

a5 0aMs, 0085 Not 3l MENENance AsoesE, oF
IMEMferss Wit Mantenance aciviyy .., SI0pe
rreedng, slit remioval, vactoning, of equipment
movemens). f rees are 3 Mirzat to berm
INtEgrty or not Interfering with access, leave
frees alone.

Malntenanos Diefect or Problem Condltons When Malntenanoe 15 Meeded Results Expectad When
Cormponent Malntenance |5 Performed
General Traeh+ Debris Any trash and debris which excesd 1 cubic foot Trasn and debrle clearsd from site.

per 1.000 square feet (this |5 about equal o the

amount of trash it would take to fill up one

standard size office garbage can). In general,

there showid be no wsual evidence of dumping.

Poisonous WVegetation | Amy polsonous or nuisance wegetabionwhich may | Mo danger of poisonous vegetation

o Nalous Weeds constiuie a hazard to County personnel of the whene Courty persornel or the
public putlic might normally be.

Coondination with Seattie-iing
County Health Depanment

Contaminants and ail, gasoiine, or other contaminants of one gallon | Mo confaminants present ofer than

Poilluticn oF e, of 3y amount found that could: asurtaceflim. (Coordination with
I xause damage to plant, animal, or marine ife; | Leeile'rlng County Health
2) constibie a fire hazard, or 3) be fushed Departmert)

COAWNISTEET during raln siomms.

Unmosved Ttaclity s located In privats resldential area, When mowing |s nesded,

GrgggBroard Cover | mowing 18 neeced when grass sxceeds 18 grassiground cover should be
Incnes n helght. In ofer areag, the gensra rroweed to 2 Inches In helght.
polizy 15 b maks e pend slhe maten adacent Wowing of Eslectednigner use arass
ground cover and terain & eng a5 thene s ro ramer than the entre Slope may be
Intzrferencewiinthe funciion of the faciiity. accepiahle for some shuations

Fogent Hiies Ay evidence of rooent holes If faclity 15 3cing Riooenis destroyed 3nd darm or e
@5 & OAT or LT, OF any evidence of water repaired. (Coordnation win
piping throdgh dam or e wa rodent holes or Suatlle!Kirgg County Health
other calsse. Crepiartrnent)

Insacts WWhiEn INESCIE ELUCH &8 WaEDE and homets nE2cts CeEtroyEd of rernoved fram
Inferfere with malntenancs aciviies. hMosquito she. Mosouto control; Swiallow
compiaints accompanied by presence of high nesting boxes of approved Ervicke
mosaqulio lanae concentrations (aquatic phase). | apoled

Tres (Growm Trea grown threatens integrty of Demms acting Tress donot hinder marenancs

actiiies. Harvestzd trees shoud
e recyTied NGO MAICh or omer
benefizlal UseE | . altens for
Treswood)

2005 Surface Water Deslgn Mamal - Appendx &

A-l
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AFFENDIE A “TATNTFWASCT. REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND wa FACILITIES

NO. 4 = CONTROL STRUCTURE/FLOW RESTRICTOR

Walnienance Defect or Problem Conditlan When Malntenance Is Neadad Resuits Expected When
Companent Malrtenanze 15 Performed
GENEra Trash and Debeis Distancs betwean debris bullkd-up and battam of | A trash and debris removed

(Includes Sedment)

orfice plale Is 256 than 1.5 fest

Structural Damage

Structure |z not securely atlached to manhale
wall and outlet pipe stnicture should suppart 3t
Izast 1,000 Ib& of Lp or down pressune.

Structure securaly atiached b wall
and oulles pipe.

Structure |6 not In upright position (aliow up to
10%: from plumb)

Struchurs In comect posiion.

Cannections o oulies plpe are not wateright and
show Eigns of rust

Connachions to autiet plpe are water
tight: structure repalred or replaced
and works as oeeigned.

Any holes-otner than designed hales—in the
sinucture.

Structure hias naholes other than
gesigned holes.

ileaoat Gate Damagad or Missing

Tilaenourt gate 1s nat watertight or I8 missing.

Gate ks waterlight and works a5
deslgnad.

Gate canne? be moved up and down by ane
malnienance person.

Gate maves up and down easlly and
5 watertight.

Chainrzd lzading to gate 1s missing or damaged.

Chaln |6 In place ard works as
deslgnad.

2ate |5 rusbed over 30% of 155 surtace area.

Gate Is repalred o raplaced ha meet
deglgn Gtandards.

Ofice Plate Damaged or Missing | Contral device 15 not working propery due to Plate ks In place and warks as
missing. aut of piace, or bert anfica plate. designed.
Obstructions Ay rash, debris, s2oment, or vegetalion Piate Is fr2e of &l obstructions and
biozking the plate works as oeglgned.
Cwerflow Plpe Costructions Ay frash or debris blocking {or having the Pipe |5 fr2e of all obstnctons ang
polential of blocking) the overiow pipe WOrks ag oeglgned.
Manhaole See "Detention Tanks | See "Detention Tanks and Waults™ Tabie Mo, 3 See "Detention Tanks and Vaults'

and Vaults™

Tablz Mo 3

2007 surace Water Deslgn Manual - Appendix A

172420605



APPENDIX A MAINTENANCE REQUIREMENTS FLOW CONTROL, CONVEYANCE, AND WQ FACILITIES

NO. 8 - FENCING
Malntenance Defect or Probiem Conditions Wnen Malntenance 1 Mesded Repults Expected When
Component Malntenance |s Performed
zaneral Missing or Broken Ay aefect In the f=nce that permits essy enty 1o | Parts In place to provide adequate
Fars afaciity. sacirty.
Erosicn Ercalon more than 4 Inches high and 12-18 o opening under the fence that
Inzhes wite permiting an ooening under 3 tence. | escesds 4 nches in helght
Wire Fences Damaged Parts Post out of plumib rmore than & Inches. Poet plurmb 1o within 13 nches.
Top ralls bent maore than & Incnes. :lrbpmlmmnen::lsg-ea:ermm
nch.
Ay part of fence (Incuding post. top rails, and Fence Is allgned and meets design
falrlc)mone than 1 foot out of design alignment. | standarnds.
MISEING OF I00SE MENEI0N WIrs. Tension e N pace 3N hoding
facrc.
MISEING o I005E Dared wire Mat s 530ging Earpedwire In place wiih lees than
mere than 2% INCHes DEnSEen Dosts. 3. Inch £ag bebween post.
EXLEnSizn 3T Missing. broken, or bent cut of Exiension amm in place with no
SNaAne more than 1% Incnes. Dends larger than 2 Inch.
Deteriorated Paintor | Part or parts that have a rusting or scaling Struchurally aoequate posis or parts
Profeciies Coating condtion at has aMected stuchural adequacy. | Wil 3 unifomm protective coating
Openings n Fabrc Cpenings In fabric ane such Mat an §-inch I openings In fabric.
dlameter bal could fit through.
NO. 9 - GATES
Mantenance Defect or Probiem Conditons VWnen Malnienance |s Nesded Fegulis Expected When
Companent Malntenance |s Performed
zaneral Camagedor Mssng | MESING gate or I0ckINg devces. Gates and Locking devices In placs.
Mernars
Broken or missing hinges such Mat gate cannot | Hinges Imact and ubed. Gae s
e easlly opened and closed by a malnienance | working freely
DEFEOA.
Gahe |5 out of plurnb mare than § inches and i=ate ks algned and vertical.
miare tan 1 foot out of Sesign alignment
*ssng siretcher bar, stretcherbande, sandtes. | Stretcherbar, bands, 3nd tesin
place.
Openingsin Fabric Ses"Fencing’ Table Mo & See "Fencng” Taole Mo, B
B . .
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SECTION I: BOND QUANTITIES WORKSHEET

The driveway is the only item that requires a bond. It is in State right-of-way. Bonding will fall
under authority of the State.
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