“Aspect

CONSULTING

January 16, 2020

Adam Harris, LHG

VCP Site Manager

Toxics Cleanup Program, Southwest Regional Office
Washington State Department of Ecology

P.O. Box 47775

Olympia, WA 98504-7775

Re: Request for Information Letter Dated December 20, 2019
Site Name: Morrells Dry Cleaners
Site Address: 608 N 1% Street, Tacoma, Pierce County, WA 98403
VCP Project No.: SW1039
Project No. 080190

Dear Mr. Harris:

Aspect Consulting, LLC (Aspect) is providing this letter in response to the referenced letter
requesting information on the status of the cleanup at the Morrells Dry Cleaners site (Site). Site
cleanup activities in 2018 and 2019 included the following:

e We continued to operate the soil vapor extraction (SVE) system (started up in October
2014) throughout 2018 and 2019.

e Six on-property cleanup alternatives were developed and evaluated. Our draft Supplemental
Focused Feasibility Study (FFS) report dated August 10, 2018, is attached. Based on the
results of a disproportionate cost analysis, an alternative consisting of expanded application
of remedial technologies already implemented at the Site (i.e., SVE treatment of vadose
zone soils and biostimulation of advanced outwash groundwater) was recommended.

e Seventeen well installations were completed on the Morrell’s property between January 28
and July 11, 2019, including 13 vertical wells (MW-23 through MW-35) screened in the
saturated interval of the advance outwash (approximately 45 to 60 feet below ground
surface [bgs]) and four angled vapor extraction wells (VE-5 through VE-8) screened in the
vadose zone (for expansion of SVE treatment). Boring and well construction logs for the
new wells are attached. Figure 2 shows the locations of both the new and pre-existing Site
wells.

Soil samples collected during drilling were screened in the field for evidence of
contamination using visual and olfactory methods, and by headspace screening using a
photoionization detector (PID). Samples with elevated PID readings were preferentially
selected for laboratory analysis of volatile organic compounds (VOCs). At least two
samples from each boring were analyzed, and up to five samples were analyzed from
borings with elevated PID readings.

PID readings and laboratory analytical results are summarized in Table 2. Laboratory
results exceeding MTCA soil cleanup levels are highlighted. Figure 3 shows locations and
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depths of tetrachloroethene (PCE) detections in soil samples and the estimated on-property
lateral extent of MTCA soil cleanup level exceedances.

e New and pre-existing monitoring wells were sampled in late 2018 and early 2019. Based on
evaluation of advance outwash groundwater monitoring results, a biostimulant pilot test was
determined to be necessary to evaluate radius-of-injection (ROI) influence.' The results of
groundwater monitoring conducted prior to the test injection (in July 2019) are summarized
in Tables 3 through 5. Figure 4 shows PCE detections in advance outwash groundwater and
the estimated on-property extent of MTCA groundwater cleanup level exceedances.

e A total of approximately 5,000 gallons of 3DMe/CRS solution (biostimulants provided by
Regenesis), anaerobic water, and microorganisms (Dhc culture provided by SIREM) was
injected into well MW-20 over two nights in mid-July 2019. Post-injection groundwater
samples were collected on two occasions (late August and mid-December 2019) from MW-
20 and nearby wells MW-34, MW-24, MW-35, and MW-26 (located approximately 7, 10,
15, and 20 feet, respectively, from the injection well). Groundwater quality and natural
attenuation parameter results for the MW-20 injection test are summarized in Tables 6 and
7, respectively.

e The results of all soil and groundwater sampling events conducted in 2018 and 2019 were
submitted to Ecology’s EIM system on January 7, 2020.

Aspect would like to continue conducting Site cleanup activities independently under the Voluntary
Cleanup Program (VCP). We are currently evaluating injection test results. Our tentative plans for
2020 include:

¢ Installing additional wells screened in the saturated interval of the advance outwash and
conducting a multi-well full-scale biostimulant injection, focusing on areas of the Morrell’s
Parking Lot Parcel where PCE concentrations in advance outwash groundwater exceed
MTCA cleanup levels (see Figure 4); and

e Incorporating new wells VE-5 through VE-8 into the existing SVE system.

Please contact me if you have questions or need further information.

! Biostimulants were previously injected into Site wells in June 2014, and injection performance was evaluated in
the attached Supplemental FFS report. However, ROI influence could not be evaluated because biostimulants were
injected into all impacted groundwater wells screened in the advance outwash (with the exception of MW-5). ROI
influence is a key factor in the design of full-scale injection spacing for effective distribution of the biostimulants
and remediation of groundwater.
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Sincerely,

AspectConsulting, LLC

Dandd AL Hefur

Dave Heffner, PE
Associate Engineer
dheffner@aspectconsulting.com

Attachments:

Table 2 — Summary of PID Screening and Sampling Results for Soil Borings

Table 3 — Advance Outwash Groundwater Quality Results Prior to Injection Test

Table 4 — Advance Outwash Groundwater Natural Attenuation Parameters Prior to Injection Test
Table 5 — Groundwater Quality Results, Deeper Water-Bearing Zone

Table 6 — Groundwater Quality Results, MW-20 Injection Test

Table 7 — Groundwater Natural Attenuation Parameters, MW-20 Injection Test

Figure 2 — Site Plan

Figure 3 — PCE Detections in Soil Samples

Figure 4 — PCE Detections in Advance Outwash Groundwater Prior to Injection Test

Boring Logs — MW-23 through MW-35 and VE-5 through VE-8

Report — Supplemental Focused Feasibility Study, Morrell’s Dry Cleaners Site, 8/10/18 (Draft)
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Table 2 - Summary of PID Screening and Sampling Results for Soil Borings, Current Investigation DRAFT
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Chlorinated VOCs Petroleum Hydrocarbons
2 [ o ° o o o o
2 2 - g 8 g 5
o 2 © c c N c c c 3 "
g H g o, 3 3 g 8 8 3 E 5
N Il W | 88 | 28 |588 | 52 | S5 | 88 | ¢ 5 3 £ 5| 3
Well ID Date (feet bgs) | [PID] 2o s e S 00 Ej - = - = < @ 2 ] g ® ‘z°
MW-22 Attempted on 2/4/19. Vac truck used to remove soil; unable to find sufficient drill clearance between subsurface utilities.
5.5 360 0.025 U 0.02U 0.05U 05U 0.14 0.05U 0.05U 0.05U 0.059 0.05U 0.058 0.05U
10.5 31 0.40 0.18 0.19 1.4 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
15.5 1.2
20.5 4.1 0.045 0.02 U 0.05 U 0.51 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
25.5 704 2.3 0.02U 0.05U 05U 0.05U 0.11 0.05U 0.05U 0.064 0.05U 0.094 0.05U
30.5 2.1
MW-23 02/06/19 355 T8
40.5 0.2
45.5 0.2
50.5 0.3
55.5 2.2 0.095 0.02 U 0.05U 0.83 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
60.5 0.4
5.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
10.5 0
15.5 0
20.5 --
25.5 0
1/30/19 & 30.5 0.5 0.025 U 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05U 0.05U 0.05 U 0.05 U 0.05 U 0.05 U
MW-24
1/31/19 35.5 0
40.5 0
45.5 0
50.5 0 0.025 U 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
55.5 0
60.5 0
5.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
10.5 0
15.5 0
20.5 0
25.5 0
MW-25 1/28/19 & 30.5 0.2 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
1/29/19 35.5 0
40.5 0
45.5 0
50.5 0.5 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
55.5 0
60.5 0
5.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
10.5 0
15.5 0
20.5 0
25.5 0
MW-26 1/29/19 & 30.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
1/30/19 35.5 0
40.5 0
45.5 0
50.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
55.5 0
60.5 0
5.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
10.5 0
15.5 0
20.5 0
25.5 0
MW-27 1/31/19 & 30.5 1.5 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
i 2/1/19 35.5 0
40.5 0
45.5 0.5
50.5 0.5 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
55.5 0
60.5 0
5.5 0
10.5 0.3
15.5 0
20.5 0
25.5 0
MW-28 03/14/19 30.5 3.5 0.038 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
35.5 0
40.5 0
45.5 0
50.5 0
55.5 0 0.025 U 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
60.5 0
5.5 0
10.5 0
15 0 0.043 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
20.5 0
25.5 0
30.5 0
MW-29 03/11/19 355 0
40.5 0.5
45.5 0
50 0.9 0.043 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
55.5 0
60.5 0
5.5 0
10.5 4 0.084 0.021 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
15.5 --
20.5 0.2
25.5 0.5
30.5 0.6
MW-30 02/07/19 35.5 2.6 0.10 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
40.5 0
45.5 0
50.5 0
Aspect Consulting Table 2
August 2019 Construction and Design Report
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Table 2 - Summary of PID Screening and Sampling Results for Soil Borings, Current Investigation
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Chlorinated VOCs Petroleum Hydrocarbons
Q ) o [ [ o
3 2 g 5 5 y 5 5 g 2 0
g 5 £ o, 2 2 g 2 2 S 2 H
, | Sampie | Deptn | §8 | BB |53 | 52 | dE | 4E | & 5l 2 | ¢ 5| 3
Well ID Date (feet bgs) | [PID] 2o s e S 00 Ej - = - = < @ 2 ] a0 ‘z°
55.5 0
60.5 0.4 0.026 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05 U 0.05 U 0.05U 0.05U 0.05U 0.05U
5.5 0 0.025 U 0.02 U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
10.5 0.1
15.5 0.1
20.5 0.1
25.5 0
30.5 0.1
MW-31 02/05/19 355 03
40.5 1 0.025 U 0.02U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
45.5 0
50.5 0.3
55.5 1.5 0.058 0.02 U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
60.5 1.3 0.058 0.02 U 0.05 U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
5.5
10.5
15.5 1 0.025 U 0.02 U 0.05 U 0.5U 0.05 U 0.05U 0.05U 0.05U 0.05U 0.05 U 0.05 U 0.05 U
20.5 1
25.5 5
30.5 1.5
MW-32 03/13/19 355 15
40.5 0
45.5
50.5 0
55.5 0 0.025 U 0.02 U 0.05U 0.5U 0.05 U 0.05U 0.05U 0.05 U 0.05U 0.05 U 0.05 U 0.05 U
60.5 0
5.5 2
10 2 0.025 U 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
15.5 0
20.5 1
25.5 0
3/12/119 & 30.5 0
MW-33 1 31319 [ 355 05
40.5 0
45.5 0
50.5 0
55.5 0 0.025 U 0.02 U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
60.5 0
5.5 2
10.5
15.5 0.8
20.5
25.5 1.5
7/8/19 & 30.5 0.5
MW-34 1 Zio19 [ 355 05
40.5 0.5
45.5 0
50.5 0.2
55.5 0.1
60.5 0.1
5.5 0
10.5 0
15.5 0
20.5 0
B-35A° 77//2/3/913‘ 25.5 0.3
30.5 1.1
35.5
40.5 0
45.5 0
2.8 7
4.9 21
6.7 7
11.0 41
VE-5° 13.8 14
(45 deg 02/26/19 15.9 666 0.025 U 0.02 U 0.05U 0.5U 0.069 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
angle) 19.4 109
22.6 126 0.025 U 0.02 U 0.05U 0.5U 0.05U 0.05 U 0.05 U 0.05U 0.05 U 0.05 U 0.05 U 0.05 U
25.5 7
27.9 21
30.4 16
4.9 13
9.2 126 0.47 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05U 0.05U 0.05U
14.8 99
6 20.9 22
VE-6 26.9 71 0.025 U 0.02 U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
(45deg | 02/28/19
angle) 29.0 33
35.7 8
40.3 42 0.025 U 0.02 U 0.05 U 0.5U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05U 0.05U 0.05U
44.2 27
46.0 55
4.6 20
6.7 1,921 1.4 0.16 0.16 0.5U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05U 0.05U 0.05U
9.5 210
11.3 1641
VE-7%7 13.1 30
(45 deg 03/01/19 15.6 2,489 120 1.5 0.05U 0.5U 5.4 3.0 1.6 0.43 1.6 0.094 0.12 0.44
angle) 16.6 30
21.6 40
26.2 148 0.025 U 0.02 U 0.05U 0.5U 0.05U 0.05U 0.05U 0.05U 0.05 U 0.05 U 0.05 U 0.05 U
29.0 30
31.5 2
2.1 109
5.7 965
9.9 1,508 0.089 0.02 U 0.34 0.5U 0.91 1.0 0.27 0.084 0.35 0.05U 0.57 0.1
13.4 343
Aspect Consulting Table 2
August 2019 Construction and Design Report

S:\Walker Chevrolet 080190\Deliverables\Construction and Design Rpt_2019\Tables Page 2 of 3



Table 2 - Summary of PID Screening and Sampling Results for Soil Borings, Current Investigation
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Chlorinated VOCs Petroleum Hydrocarbons
2 [ [ ° o o o o
2 2 - g 8 g 5
3 £ 2 8 8 g 5 8 5 2 e
s 3 F 25 s = | = > > > 5| %
Sample S _ | 8 |asm| 22 £ £ g S 3 5 & £
, Sample Depth \ g iy s iy < % Q £ 5 < g W g E s "E 3 s S
Well ID Date | (feet bgs)| [PID] S a EF | 28| 2§ SE QE : 2 8 3 a8 3
18.0 14
VE-8° 22.3 16
(45 deg 02/27/19 24.0 1,404 7.3 0.15 0.05U 05U 0.88 0.76 0.40 0.12 1.2 0.05U 0.55 0.05U
angle) 27.2 69
30.1 26
33.2 68 0.047 0.02U 0.05U 05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
35.7 7
39.6 19
45.3 2
Screening Level® 0.05 0.03 160 0.02 800 8,000 8,000 8,000 5
bgs  below ground surface ] not detected at the indicated detection limit
PID  photo-ionization detector VOC volatile organic compound
Notes:
1) All concentrations are in milligrams per kilogram (mg/kg). Only analytes detected in at least one sample are included in this table. Detections are bolded. Screening level
exceedances are shaded.
2) Borings and soil samples collected during drilling were designated "A-x" for angled borings and "B-xx" for vertical borings. When wells were installed, the letter designations
were changed to "VE-x" for angled (soil vapor extraction) wells and "MW-xx" for vertical (advance outwash groundwater) wells.
3) PID readings were obtained by placing the soil sample in a zip-lock bag and, after waiting several minutes, inserting the tip of the PID into the bag to measure the total VOC
concentration in the headspace.
4) In all cases where methylene chloride was detected, the laboratory noted that it was likely due to laboratory contamination.
5) In drilling B-35A, the auger got stuck at 46.5 ft bgs and the hole was abondoned. MW-35 was drilled (no soil sampling) and installed the following night.
6) For the angled borings, only a subset of the PID readings are included in this table. Refer to the boring logs for the full sets of PID readings.
7) Based on field screening of the A-7 cuttings, the presence of separate-phase liquid was suspected in the approximate depth ranges of 7 to 10 and 21 to 22.5 feet bgs.
8) The screening levels are Model Toxics Control Act (MTCA) Method A cleanup levels for PCE, TCE, methylene chloride, and naphthalene, and the Method B direct contact
(CLARC table value) cleanup levels for all other compounds.
Aspect Consulting Table 2
August 2019 Construction and Design Report
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Table 3 - Advance Outwash Groundwater Quality Results Prior to Injection Test

Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

o RAFT
Tetrachloroethene | Trichloroethene Dichloroethene Vinyl Chloride D
Well ID Sample Date (PCE) (TCE) (cDCE) (vC)
08/28/07 2,900 1,800 7,100 19
01/30/08 1,400 520 2,000 0.2U
10/02/08 1,900 880 2,300 3.1
05/12/09 1,600 930 2,400 2.7
12/22/10 2,100 1,100 2,100 2.7J
02/07/12 1,600 810 1,400 0.2U
12/12/13 1,600 830 1,200 0.84
MW-2 *** Bjostimulants injected in June 2014 ***
01/21/15 19 25 150 0.77
07/30/15 17 46 600 15
09/08/15 18 77 610 17
02/02/16 22 190 640 15
09/22/16 16 110 480 7.8
01/04/17 18 80 520 7.4
11/28/18 28 14 490 5.9
01/22/08 67 3 13 0.2 U
01/30/08 31 1.1 4.5 0.2U
10/02/08 75 3.2 17 0.2 U
05/11/09 17 1.1 44 0.2U
12/22/10 190 14 4 0.2U
02/07/12 140 8.7 25 0.2U
Mw-5° 01/09/14 0.2U 0.46 0.2U 0.2U
04/28/15 67 6.2 6.4 0.2U
09/09/15 31 3.6 3.6 0.2U
02/02/16 27 2.7 2.5 0.2 U
09/07/16 12 1.4 1.4 0.2U
01/04/17 14 1.4 1.3 0.2 U
11/28/18 13 1.4 1U 0.2 U
01/22/08 6.6 1U 1U 0.2U
01/30/08 1.5 1U 1U 0.2U
10/02/08 1U 1U 1U 0.2U
Mw-7° 05/11/09 1.1 1U 1U 0.2U
12/22/10 1.4 1U 1U 0.2U
02/06/12 1U 1U 1U 0.2U
01/07/14 1.4 1U 1U 0.2 U
04/22/08 1,300 780 2,400 0.2U
10/02/08 680 390 3,600 6.9
05/12/09 780 370 2,600 2
12/22/10 470 150 1,800 1.4
02/07/12 960 610 1,600 20U
12/17/13 940 560 1,300 10U
*** Biostimulants injected in June 2014 ***
MW-8 01/20/15 14 8.5 1,200 9.4
07/30/15 LY 17 740 8.9
09/10/15 18 13 1,000 12
02/01/16 21 13 830 71
09/07/16 50 U 50 U 560 10U
09/22/16 16 11 500 5.4
01/05/17 19 12 480 5.6
11/28/18 14 5.2 280 3.7
12/17/13 460 110 380 2U
*** Biostimulants injected in June 2014 ***
09/08/15 86 53 220 4
MW-15 02/01/16 43 25 290 7.4
09/07/16 15 8.4 330 4
01/04/17 6.6 3.3 520 4.9
11/28/18 3.3 1.6 65 0.78
12/13/13 450 98 360 0.49
Aspect Consulting Table 3
September 2019 Construction and Design Report
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Table 3 - Advance Outwash Groundwater Quality Results Prior to Injection Test
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

cis-1,2-
Tetrachloroethene | Trichloroethene Dichloroethene Vinyl Chloride
Well ID Sample Date (PCE) (TCE) (cDCE) (vC)
*** Biostimulants injected in June 2014 ***
MW-16 01/21/15 14 6.3 180 2.2
11/28/18 11 2.8 230 2.6
12/13/13 170 24 81 0.2U
MW-17 *** Bjostimulants injected in June 2014 ***
11/28/18 9.7 2.1 83 0.72
12/12/13 460 57 360 0.53
MW-18 *** Biostimulants injected in June 2014 ***
01/08/14 | 62 4.8 20 0.2U
*** Biostimulants injected in June 2014 ***
01/21/15 9.7 5U 45 1U
09/09/15 7.6 3.9 35 1.5
MW-19 02/02/16 8.5 5.1 43 1.5
09/07/16 20U 20U 20U 4U
09/22/16 8.5 4.1 16 0.43
01/04/17 12 4.6 36 0.97
11/28/18 2.5 1.6 53 0.56
01/08/14 140 16 43 0.2U
*** Biostimulants injected in June 2014 ***
01/20/15 7.4 5.3 79 1.8
09/09/15 11 5.8 150 1.5
MW-20 02/02/16 1U 1U 250 1.9
09/07/16 20U 20U 250 4 U
09/22/16 4.9 1.7 250 1.8
01/04/17 6.2 2 240 2.5
11/28/18 4.9 1U 59 0.84
12/17/13 500 130 460 2U
*** Biostimulants injected in June 2014 ***
01/20/15 15 12 270 1U
09/08/15 71 9.2 510 7.4
MW-21 02/01/16 18 17 650 9.7
09/22/16 12 13 320 4.1
01/04/17 15 14 340 4.2
11/28/18 14 7.6 190 2.3
MW-23 03/14/19 100 25 18 0.2U
MW-24 02/13/19 66 12 5.4 0.2U
MW-25 02/13/19 37 3.6 3.0 0.2U
MW-26 02/13/19 20 2.4 2.1 0.2U
MW-27 02/13/19 9.4 1.6 1U 0.2U
MW-28 03/26/19 20 5.1 2.1 0.2U
MW-29 03/26/19 12 1.1 1U 0.2U
MW-30 02/25/19 27 6.2 6.3 0.2U
MW-31 02/25/19 150 45 28 0.2U
MW-32 03/26/19 36 8.7 2.8 0.2U
MW-33 03/26/19 28 3.9 1.6 0.2U
MW-34 07/15/19 18 1.4 1U 0.2U
Screening Level” 5 5 70 0.2
U not detected at the indicated detection limit
Notes:

1) All concentrations are in micrograms per liter (ug/L). Only analytes with concentrations exceeding their respective
screening levels in at least one sample are included in this table. Detections are bolded. Screening level exceedances (see
Note 2) are shaded.

2) Screening levels are Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for PCE, TCE, and vinyl
chloride, and maximum contaminant level (MCL) for cDCE.

3) Potential impacts from Tully's Coffee water leak. An estimated 600,000 gallons of drinking water were released between
May 2006 and Sept 2007 (per analysis of water bills).

Aspect Consulting Table 3

September 2019 Construction and Design Report
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Table 4 - Advance Outwash Groundwater Natural Attenuation Parameters Prior to Injection Test
Morrell's Dry Cleaners, Former Walker Chevrolet Property, Tacoma, Washington

DO ORP Chloride Nitrate Nitrite Sulfate Iron, total | Ferrous Iron TOC Methane Ethene Ethane Dhc
Well ID Date (mglL) (mV) (mglL) (mg/L) (mglL) (mg/L) (mglL) (mg/L) (mg/L) (mg/L) (mglL) (mglL) Assay’
MW-1 1/10/14 0.4 114 0.2 <0.1 8.8 4.07 <1.5
12/12/13 4.4 141 0.959 NA 9.26 6.17 <0.25
*** Biostimulants injected in June 2014 ***
MW-2 1/21/15 1.6 33 294
2/27/19 0.5 58 50.6 <0.1 0.675 1.22 49.2 2.5 209
MW-5 1/9/14 2.1 74 0.7 <0.1 20.6 11.5 <1.5
MW-7 1/7/14 8.5 53 1.39 0.006 28.4 14.3 <0.25
12/17/13 0.4 23 0.33 0.004 20.9 77.3 <0.25
MW-8 *** Bjostimulants injected in June 2014 ***
1/20/15 0.4 36 89.1
MW-15 12/17/13 4.1 75 2.08 <0.002 15.4 0.968 <0.25
*** Biostimulants injected in June 2014 ***
121313 | 24 [ 50 | | 176 | 0004 | 17 | 413 | [ <025 |
MW-16 *** Bjostimulants injected in June 2014 ***
1/21/15 4.4 -3 62.5
MW-17 12/13/13 1.7 63 1.51 0.004 14.9 32.8 <0.25
*** Biostimulants injected in June 2014 ***
Mw-ts 121213 | 38 | 122 | | o681t | NA | 178 | 0216 | | 0639 | | | |
*** Biostimulants injected in June 2014 ***
18114 | 24 | 91 ] [ 266 | 0006 | 227 | 113 | | 0254 | | | |
MW-19 *** Bjostimulants injected in June 2014 ***
1/21/15 0.4 42 59.4
1/8/14 5.9 114 2.02 0.007 16.9 40.8 <0.25
*** Biostimulants injected in June 2014 ***
MW-20 1/20/15 2.3 47 50.6
2/27/19 3.6 73 31.4 <0.1 0.128 <0.3 71 1.5 179
7/15/19 0.12 -11 10.2 <0.015 <0.016 <1x 10*
12/17/13 2.6 56 2.12 0.005 13.9 79.1 <0.25
MW-21 *** Biostimulants injected in June 2014 ***
1/20/15 1.1 45 42.2
MW-24 2/13/19 1.2 44 32.9 0.606 0.186 12.6 3.64 <0.5 0.751
MW-25 2/13/19 0.5 55 48.5 0.624 0.308 16.1 1.67 <0.5 0.862
MW-26 2/13/19 7.6 53 46.9 1.78 0.154 14.4 4.24 <0.5 <0.5
MW-27 2/13/19 3.7 72 298 2.41 <1 18.9 3.22 <0.5 0.719
MW-30 2/25/19 8.3 70 10.1 1.17 <0.2 24.2 4.53 <0.5 1.24
MW-31 2/25/19 3.6 75 23.7 1.09 0.166 13.3 8.68 <0.5 0.723
MW-34 7/15/19 0.96 9 0.484 0.125 15.1 3.65 3.9 0.031 <0.015 <0.016 <1 x 10*
bgs below ground surfacmg/L  milligrams per liter NA natural attenuation TOC total organic carbon
DO  dissolved oxygen mV millivolts ORP oxidation-reduction potential
Notes:

1) Blank cell indicates sample was not analyzed for that parameter.
2) Gene-Trac® dehalococcoides (Dhc) assay based on quantification of Dhc 16S rRNA gene copies. Dhc are generally reported to contain one 16S rRNA gene copy per cell; therefore,
this number is often interpreted to represent the number of Dhc cells present in the 1-liter sample.
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Table 5 - Groundwater Quality Results, Deeper Water-Bearing Zone
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

cis-1,2-
Tetrachloroethene | Trichloroethene Dichloroethene Vinyl Chloride
Well ID Sample Date (PCE) (TCE) (cDCE) (VC)
05/11/09 <1U <1U 11 <0.2U
12/22/10 <1U <1U 21 <0.2U
02/06/12 <1U <1U 26 <0.2U
01/10/14 <0.2U <0.2U 42 <0.2U
04/28/15 <1U <1U 54 <0.2U
MW-8D 09/08/15 <1U <1U 65 <0.2U
02/02/16 <1U <1U 62 <0.2U
09/07/16 <1U <1U 69 <0.2U
01/12/17 <1U <1U 77 <0.2U
04/09/19 <1U <1U 97 <0.2U
12/22/10 6.1 <1U 22 <0.2U
02/06/12 <1U <1U 17 <0.2U
01/10/14 0.7 0.34 22 <0.2U
04/29/15 <1U <1U 13 <0.2U
MW-12D 09/10/15 <1U <1U 9.1 <0.2U
02/02/16 <1U <1U 9.2 <0.2U
09/07/16 <1U <1U 3.4 <0.2U
01/12/17 <1U <1U 3.0 <0.2U
12/22/10 14 3.2 30 <0.2U
02/07/12 4.2 2.4 28 <0.2U
12/16/13 5.9 3.7 32 <0.2U
04/29/15 <1U <1U 14 <0.2U
MW-13D 09/09/15 4.1 2.2 22 <02U
02/02/16 2.2 21 23 <0.2U
09/07/16 2.3 1.7 13 <0.2U
01/12/17 11 3.2 16 <0.2U
04/09/19 3.1 1.9 12 <0.2U
02/06/12 4.2 3.3 28 <0.2U
01/23/14 2.4 1 4.5 <0.2U
04/29/15 2.2 <1U 2.5 <0.2U
09/09/15 9.2 3.9 15 <0.2U
MW-14D 02/02/16 1.8 <1U 2.2 <0.2U
09/07/16 3.2 1.1 3.6 <0.2U
01/12/17 7.4 1.9 4.8 <0.2U
04/09/19° <1U <1U <1U <02U
Screening Level’ 5 5 70 0.2

U not detected at the indicated detection limit

Notes:

1) All concentrations are in micrograms per liter (ug/L). Detections are bolded. Screening level exceedances are shaded.

2) Screening levels are Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for PCE, TCE, and VC, and
maximum contaminant level (MCL) for cDCE.

3) Extensive Sound Transit construction in North First St adjacent to MW-14D may have impacted concentrations at that well on

04/09/19.

Aspect Consulting
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Table 6 - Groundwater Quality Results, MW-20 Injection Test
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Distance from cis-1,2-
Injection Well Tetrachloroethene | Trichloroethene | Dichloroethene Vinyl Chloride
Well ID (ft) Sample Date (PCE) (TCE) (cDCE) (VC)
01/08/14 140 16 43 0.2U
*** Biostimulants injected in June 2014 ***
01/20/15 7.4 5.3 79 1.8
09/09/15 11 5.8 150 1.5
02/02/16 1U 1U 250 1.9
(Il\r/lljvevc;tzign _ 09/07/16 20U 20U 250 4 U
Well) 09/22/16 4.9 1.7 250 1.8
01/04/17 6.2 2 240 2.5
11/28/18 4.9 1U 59 0.84
*** Injection to MW-20, July 15, 16, & 17, 2019 ***
08/27/19 (Unable to collect water sample due to pump screen biofouling)
12/12/19 1U 1U 14 1.5
07/15/19 18 1.4 1U 0.2U
*** Injection to MW-20, July 15, 16, & 17, 2019 ***
MW-34 ! 08/27/19 25 2.2 1.3 0.2U
12/13/19 11 1.4 20 0.2 U
02/13/19 66 12 5.4 0.2U
*** Injection to MW-20, July 15, 16, & 17, 2019 ***
MW-24 10 08/27/19 42 10 5.1 02U
12/12/19 50 11 4.2 0.2U
*** Injection to MW-20, July 15, 16, & 17, 2019 ***
MW-35 15 08/27/19 39 4.9 2.8 0.2U
12/13/19 23 3.2 7.2 0.2 U
02/13/19 20 2.4 21 0.2U
*** Injection to MW-20, July 15, 16, & 17, 2019 ***
MW-26 20 08/27/19 20 2.7 2.2 02U
12/13/19 19 2.3 2.0 0.2U
Screening Level® 5 5 70 0.2

U not detected at the indicated detection limit

Notes:

1) All concentrations are in micrograms per liter (ug/L). Detections are bolded. Screening level exceedances (see Note 2) are shaded.
2) Screening levels are Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for PCE, TCE, and vinyl chloride, and
maximum contaminant level (MCL) for cDCE.

Aspect Consulting
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Table 7 - Groundwater Natural Attenuation Parameters, MW-20 Injection Test
Morrell's Dry Cleaners, Former Walker Chevrolet Property, Tacoma, Washington

Distance
from
Injection DO ORP Chloride Nitrate Nitrite Sulfate Iron, total | Ferrous Iron TOC Methane Ethene Ethane Dhc
Well ID Well (ft) Date (mgl/L) (mV) (mg/L) (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) Assay2
1/8/14 5.9 114 2.02 0.007 16.9 40.8 <0.25
*** Biostimulants injected in June 2014 ***
MW-20 1/20/15 2.3 47 50.6
(Injection _ 212719 3.6 73 31.4 <0.1 0.128 <0.3 71 1.5 179 .
Well) 7/15/19 0.12 -11 | 10.2 <0.015 <0.016 <1 x 10
*** |njection to MW-20, July 15, 16, & 17, 2019 ***
8/27/19 (Unable to collect water sample due to pump screen biofouling)
12/12/19 1.05 -44 0.252 2.74 <0.3 114 809 3.73 <0.015 <0.016 <1 x 10*
7/15/19 0.96 9 0.484 0.125 15.1 3.65 3.9 0.031 <0.015 <0.016 <1 x 10*
MW-34 7 *** |njection to MW-20, July 15, 16, & 17, 2019 ***
8/27/19 0.94 13 0.285 <0.4 7.48 6.09 20.5 <0.0086 <0.015 <0.016 <4 x10°
12/13/19 0.52 53 <0.1 <0.1 4.26 7.32 6.76 0.065 <0.015 <0.016 <3x10°
2/13/19 1.2 44 32.9 0.606 0.186 12.6 3.64 <0.5 0.751
MW-24 10 *** |njection to MW-20, July 15, 16, & 17, 2019 ***
8/27/19 7.0 26 0.566 <0.2 11.6 41.4 3.36 0.028 <0.015 <0.016
12/12/19 1.1 28 0.307 <0.1 9.69 4.07 2.43 2.3 <0.015 <0.016
*** |njection to MW-20, July 15, 16, & 17, 2019 ***
MW-35 15 8/27/19 0.65 -28 0.268 1.17 7.27 6.17 132
12/13/19 1.5 -38 0.388 <0.1 13.2 4.66 3.66 <0.0086 <0.015 <0.016 <6 x 10°
2/13/19 7.6 53 46.9 1.78 0.154 14.4 4.24 <0.5 <0.5
*** |njection to MW-20, July 15, 16, & 17, 2019 ***
MW-26 20 8/27/19 7.7 75 1.92 <0.2 13.7 49.4 <0.5
12/13/19 7.0 17 1.85 <0.1 12.9 51.7 <1.0
bgs below ground surface mg/L  milligrams per liter NA natural attenuation TOC total organic carbon
DO  dissolved oxygen mV millivolts ORP oxidation-reduction potential
Notes:

1) Blank cell indicates sample was not analyzed for that parameter.
2) Gene-Trac® dehalococcoides (Dhc) assay based on quantification of Dhc 16S rRNA gene copies. Dhc are generally reported to contain one 16S rRNA gene copy per cell; therefore,
this number is often interpreted to represent the number of Dhc cells present in the 1-liter sample.
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& § =z Sheen = 0il Sheen Test
8 |5 § T SILTY SAND SPT? = Standard Penetration Test
© % e P - SM SILTY SAND WITH GRAVEL NSPT = Non-Stgndard Penetrati_on Test
S |5 |g|. DCPT = Dynamic Cone Penetration Test
[Te) [T
_g E? g CLAYEY SAND Descriptive Term  Size Range and Sieve Number COMPONENT
s |V Boulders = Larger than 12 inches DEFINITIONS
© CLAYEY SAND WITH GRAVEL
n Cobbles = 3inchesto 12 inches
Coarse Gravel = 3inchesto 3/4 inches
SILT Fine Gravel = 3/4 inchesto No. 4 (4.75 mm)
X SANDY or GRAVELLY SILT Coarse Sand = No. 4 (4.75 mm) to No. 10 (2.00 mm)
) (@) ML
z 0 SILT WITH SAND Medium Sand = No. 10 (2.00 mm) to No. 40 (0.425 mm)
®| 28 SILT WITH GRAVEL Fine Sand = No. 40 (0.425 mm) to No. 200 (0.075 mm)
8 8 - LEAN CLAY Silt and Clay = Smaller than No. 200 (0.075 mm)
N o 3 cL SANDY or GRAVELLY LEAN CLAY
S o LEAN CLAY WITH SAND % by Weight Modifier % by Weight Modifier ESTIMATED!
9| £ § LEAN CLAY WITH GRAVEL <1 = Subtrace 15t025 = Little PERCENTAGE
2 n E—— 1to<5 = Trace 30to45 = Some
a o [ — ORGANIC SILT
® = ] — —
2 2 =1 oL | SANDY or GRAVELLY ORGANIC SILT 51010 = Few >50 = Mostly
5 ey ORGANIC SILT WITH SAND
S — ORGANIC SILT WITH GRAVEL Dry = Absence of moisture, dusty, dry to the touch MOISTURE
5 ELASTIC SILT Slightly Moist = Perceptible moisture CONTENT
&} Moist = Damp but no visible water
X SANDY or GRAVELLY ELASTIC SILT
2 “5’ MH | £/ ASTIC SILT WITH SAND Very Moist = Water visible but not free draining
- ® = ELASTIC SILT WITH GRAVEL Wet = Visible free water, usually from below water table
o S o . 5 g
21 %5 // A RAVELLY FAT CLAY Non-Cohesive or Coarse-Grained Soils RELATIVE DENSITY
2 e CH of Density? SPT2 Blows/Foot Penetration with 1/2" Diameter Rod
£ © = FAT CLAY WITH SAND
o 2 § / FAT CLAY WITH GRAVEL Very Loose = Oto4 > 2
3| 63 Loose = 5t010 1t02'
= E /////// ORGANIC CLAY Medium Dense = 11to0 30 3"to 1"
L g ////// oH | SANDY or GRAVELLY ORGANIC CLAY Dense = 31to50 1"to 3"
///////// ORGANIC CLAY WITH SAND Very Dense = >50 <1"
707 ORGANIC CLAY WITH GRAVEL
Cohesive or Fine-Grained Soils CONSISTENCY
9 FANANANANS
?o S2 B pr PEAT and other Consistency®  SPT2 Blows/Foot Manual Test
T %D 2] AT mOStly organic soils Very Soft = Oto1l Penetrated >1" easily by thumb. Extrudes between thumb & fingers.
B Soft = 2to4  Penetrated 1/4" to 1" easily by thumb. Easily molded.
M;—:dium Stiff = 5to8 Penetrated >1/4" with effort by thumb. Molded with strong pressure.
“WITH SILT” or “WITH CLAY” means 5 to 15% silt and clay, denoted by a “-“ in the group Stiff . i 91015 Indented ~1/,4" with effort b,y thumb.
name; e.g., SP-SM e “SILTY” or “CLAYEY” means >15% silt and clay e “WITH SAND” or “WITH Very Stiff = 1610 30 Indented easily by thumbnail.
GRAVEL” means 15 to 30% sand and gravel. e “SANDY” or “GRAVELLY” means >30% sand and Hard = >30 Indented with difficulty by thumbnail.
gravel. o “Well-graded” means approximately equal amounts of fine to coarse grain sizes e “Poorly
graded” means unequal amounts of grain sizes e Group names separated by “/” means soil GEOLOGIC CONTACTS
contains layers of the two soil types; e.g., SM/ML.
Soils were described and identified in the field in general accordance with the methods described in Observed and Distinct Observed and Gradual Inferred
ASTM D2488. Where indicated in the log, soils were classified using ASTM D2487 or other —_— _ e S
laboratory tests as appropriate. Refer to the report accompanying these exploration logs for details. —
1. Estimated d t: by d ight ]
2, (SPT) Standard Penelration Test (ASTM D1586) Aspec’r Exploration Log Key
3. Determined by SPT, DCPT (ASTM STP399) or other field methods. See report text for details. CONSULTING

Al Path: Q:\_ACAD Standards\FIELD REFERENCE\MASTERS\Exploration Log Key-2018.ai // user: jinman // last saved: 09/26/2018



NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, south of
CONSULTING MW-17 NA MW 23
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $60 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/6/2019 NA 52.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
W ASPHALT; with base course. /
> T TILL
171 N4 SO, ekable 1T SILTY SAND (SM); very dense, moist, gray brown; fine to T 1
thermos cap, concrete . |4 medium sand; trace fine subround gravel; chemical odor.
seal, 0'-2' bgs REEEAR
2T T -2
3+ FHE -3
4 + 2" diameter, schedule . - 4
40 PVC, threaded AERRAR
connections, 0'-45' |- |
54 bgs HH .
1 B-23-5.5 SPreos L
6 VOCs by 8260C L5
7T I -7
8+ FHE - 8
94 1T -9
10+ THAL t10
PID=31 : .
B-23-10.5 _
I VOCs by 8260C | STT29805 Y
1T T 11
124 T t12
13+ FHE +13
14— Q) T14
S
-+ 88.5\' _________________________ 15
15 i1 PID=1.2 0303l GRAVEL (GP); very dense; gray; moist; fine subround
SPT=50/6 8888 gravel.
16t 8090 +16
0202
0209
020¢
171 0209 17
[eDqe]
0209
020¢
18-+ 0898 T8
[eDqe]
0209
0398
19—+ 8390 19
ko309
r <808
20+ -. | Bentonite chips, 2'-8' M- — — — — — 20
bgs B-23-20.5 PID=4.1 | SAND WITH SILT AND GRAVEL (SW-SM); very dense,
VOCs b 82600 SPT=29, 50/4 -1 F| moist, gray brown; fine to coarse sand; fine to coarse
214 Yy -1 subround gravel. 1+21
22+ i f22
23T :- - T23
241 1T T24
&
Legend See Exploration Log Key fi lanati
ee oration Log Key for explanation -
o | Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore Exploration
g8 £e Log
8 e =3 Logged by: MVA MW-23
Approved by: DAH
Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, south of
CONSULTING MW-17 NA MW 23
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $60 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/6/2019 NA 52.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
B-23-25 5 S SILTY SAND WITH GRAVEL (SM); very dense, moist,
VOCs b 82600 sPT=22,50/6 1| |.|{| gray to gray brown; fine to medium sand (trace coarse);
264 Y PID=704 LU fine gravel. 126
-[| SAND WITH SILT (SP-SM); very dense, moist, gray
274 1t brown; fine to medium sand; trace fine subround gravel. | 27
28+ - 28
20+ '3_3_ 29
30+ _ + S e e T s T - ————130
PID=2.1 11 SILTY SAND (SM); very dense, slightly moist, brown; fine
SPT=16,50/5 |-} |'|'| |1 to medium sand, trace fine subround gravel; slight
31+ 't} chemical odor. T31
324 fa32
33 :. :_ 733
34 {HE fas
35 _ I e T e e T en e L T T T T 35
PID=1.8 o SAND WITH SILT (SP-SM); very dense, moist, brown;
5 -. |t ] fine to medium sand (trace coarse sand); trace fine
36+ SPT=24,30,50% [."- 11| subround gravel. 136
37+ T37
38— 738
39— 739
407 PID=02 |- | T T T T T T T T T OUTWASH 7] 40
SPT=33, 50/5 .| SAND (SP); dense to very dense, moist, red brown; fine
41+ - ’| to medium sand (with trace coarse sand); trace silt. 41
42+ T42
43+ T43
44+ T44
7 Bl e PID=0.2 ™
46+ SPT=30, 32, 42 Lag
47+ T47
481 T48
491 T49
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
gs 29 og
§ e 23 Logged by: MVA MW-23
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, south of
CONSULTING MW-17 NA MW 23
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $60 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/6/2019 NA 52.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
L OUTWASH
5 .| SAND (SP); dense to very dense, moist, red brown; fine
51+ SPT@E&&%‘ 32 .| to medium sand (with trace coarse sand); trace silt. 51
. -] (continued)
52+ | 2 diameter 0.020, ) L5
.- | schedule 40 PVC
- -2%;204@—60' bgs
53 153
54—+ T54
55 _ 155
B-23-55.5 Fib=22
564 VOCs by 8260C SPT=17, 21, 33 156
57— 57
58 T58
59+ Trsccccec————————————————159
|{| SILTY SAND (SM); very dense, very moist, brown; fine
x -| |1 sand.
60T :_. -| Threaded PVC endcap PID=0.4 i +60
61—+ SPT=27, 35, 50/5 i '_: Le
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: MVA MW-23
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's southeast corner NA MW 2 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © Og%u ?86 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/30/2019 NA 50.6' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
M \SPHALT; with base course. /
> nee TILL
1T \% ﬂgﬁmgﬁ?‘l ockable -| SAND WITH GRAVEL (SP); dense, moist, dark brown; 1T~ 1
thermos cap, concrete " 4 fine to medium sand; fine subround gravel.
seal, 0'-2' bgs B
2T -2
3T -3
4 + 2" diameter, schedule - 4
40 PVC, threaded
connections, 0'-10'
5 o -5
B-24-5.5 Fib=0
. . s o VOCs by 8260C SPT=13, 22, 50/5 SANDY SILT WITH GRAVEL (ML); hard, slightly moist,
6T Eggmn"e chips, 2-8 brown; low plasticity silt; fine to coarse sand; fine to coarse T 6
subround gravel.
7 -7
81 -8
9+ 12/20 sand filter pack, o)
1{ 822" bgs
10T _ S e AT Ae e e = ——T10
PID=0 AT, SILTY SAND WITH GRAVEL (SM); very dense, slightly
5 -} 1} moist, gray brown; fine to coarse sand; fine to coarse
14+ SPT=15,47,50%5 1.1-11.1| subround gravel. +11
124 f12
13 :. 13
14— X T14
154 " | 2" diameter 0.020", e | 15
- | schedule 40 PVC PID=0 o SAND WITH SILT AND GRAVEL (SP-SM); very dense,
| sereen, 10-20" bgs ~ “. [ ] slightly moist, brown; fine to medium sand; fine to course
164 SPT=14,37,505 |- subround gravel. 1+16
174 o ™™
18+ - +18
19 +19
-
20T 5 . A O T T e AN NS S e e T T T 20
SPT=50/5 ) SAND WITH SILT AND GRAVEL (SW-SM); very dense,
“| moist, gray brown; fine to coarse sand; coarse subround
21—+ gravel; on rock, blow counts overstated 21
221 T22
23T T23
241 T24
Legend . .
° No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-24
Approved by: DAH Sheet 1 of 3




Morell's Dry Cleaners - 080190 Environmental Exploration Log

NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

ect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's southeast corner NA MW 2 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $86 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/30/2019 NA 50.6' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
| SILTY SAND (SM); very dense, moist, gray brown; fine to
5 T1]-'11| coarse sand; trace fine to coarse subround gravel.
26—+ 2" diameter, schedule SPT_%‘h’Dig’ 5015 A i +26
40 PVC, threaded
connections, 20'-45'
bgs
27—+ 27
28t T 28
29+ T +29
30T gzeflg]g?;scmps’ I B.24-30.5 PID=0.5 . i R T30
: SPT=32,505 f| ||
314 VOCs by 8260C L3y
32 32
33+ T +33
34+ T +34
35T PID=0 T T35
SPT=36,50/5 |||
36T AT T36
37+ 37
38t T +38
39+ T 39
407 PID=0 R Y ouTWASH ] 40
5 .1 SAND (SP); very dense, moist, brown; fine to medium
41+ SPT=38, 41,24 - | sand; trace silt. 41
42+ T42
43+ T43
44+ T44
w7 | e T4
~ SPT=18, 50/6
461 T46
47+ T47
481 T48
491 T49
Legend . .
° No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-24
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's southeast corner NA MW 2 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $86 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/30/2019 NA 50.6' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
':.:'Z 3112018 B-24-50.5 1 firS]:l;l;Dr]gVITH SILT (SP-SM); very dense, wet, red brown;
i VOCs by 8260C SPT=24, 32, 34 y ’
51 PID=0 151
52+ | 2 diameter 0.020, L5
.- | schedule 40 PVC
-| screen, 45'-60' bgs
53—+ 753
54 154
55— _ - S e ST =~ ——————55
PID=0 .--| SAND (SP); very dense, wet, red brown,; fine to medium
5 .- sand (trace coarse); few fine to coarse subround gravel;
564 SPT=27,40,34 - | trace silt. 156
57 57
58 T58
59—+ 759
60 - Threaded PVC endcap PID=0 +60
SPT=23, 50/6
61 T61
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend . .
° No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-24
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of southwest Morell's building
CONSULTING corner NA MW 25
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $84 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/28/2019 NA 51.9' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
W ASPHALT; Asphalt /
> T Till
17T KQ E'Eﬁﬂ%%“n?,ﬂockam 1} SILTY SAND WITH GRAVEL (SM); very dense, very 1
thermos cap, concrete |4 moist, gray brown; fine to coarse sand, fine subround
seal, 0'-2' bgs 1| gravel
2T - -2
3T -3
4 + -4
5 -5
PID=0
B-25-5.5 _
I VOCs by 8260 SPT=24, 50/5
6 T -6
7T -7
8T -8
9T -9
10T 2" diameter, schedule e T e T T T T T T T T — — — — — —— 10
40 PVC, threaded PID=0 .- SAND (SP); dense. slightly moist gray brown; fine sand,
connections, 0'-45' Lo ] 5% silt
bgs SPT=14,38,50/4 [ =~ .
1M TN
12+ T12
131 T13
141 T14
57 il (P9 [T SAND WITH SILT (SW-SM); very dense, slightly moist, | '
- o '| gray brown; fine to coarse sand, fine subround gravel
161 % 16
17+ ‘. 17
18 “ 118
191 ‘. 119
- Bentonite chips, 242" ==V ————— — — —
20 bge e 1P 1 P00 [{T[H] SILTY SAND (SM); very dense, moist, gray brown; fine to 20
- 3_ -| | coarse sand, fine to coarse subround gravel
21— | A T21
22+ f22
23 :. T23
24— X T24
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore Exploration
28 g Log
8 e =3 Logged by: BMG MW-25
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of southwest Morell's building
CONSULTING corner NA MW 25
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $84 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/28/2019 NA 51.9' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
J_ SPT=70/6 -.7-7| SAND (SP); very dense, moist, gray brown; fine to coarse
PI .*| sand, coarse subround gravel
26+ o T26
27+ +27
28+ {28
29—+ e T29
30T PID=0.2 N e T T T T —30
B-25-30.5 =0. Ay bSANI?SWJTfH SILT (dSP-OSM), :j/gw dense, moist, gray
a1l VOCs by 8260 sPT=22 37,506 |- 11, rown; 85% fine sand, 5% medium to coarse san Ls
32 T32
33 733
34 N ST i T T T T —— ———34
SILT (ML); very stiff, moist, light brown; 10% fine sand
35T PID=0 T35
SPT=14, 29, 38 1] SAND WITH SILT (SP-SM); very dense, moist, red |
36T “| brown; fine to medium sand 1736
37+ T37
38— 738
39—
401 PID=0
5 .1 SAND (SP); very dense, moist, red brown; 5% silt, 5%
41+ SPT=23, 38, 46 - | coarse subround gravel +41
42+ T42
43+ T43
44+ T44
w7 | e T4
46+ SPT=24, 32, 36 Lag
47+ T47
481 T48
491 T49
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-25
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of southwest Morell's building
CONSULTING corner NA MW 25
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $84 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/28/2019 NA 51.9' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
B-25-50.5 T SILTY SAND (SM); very dense, moist, brown; fine sand
514 VOCs by 8260 SPTTD3||%'= %géso/s :- T 159
52 %"1 I 0.020", 152
_- | schedule 40 PVC
-| screen, 45'-60' bgs
53—+ 753
54—+ T54
55 - SN ST ST T s =~ ————— 55
PID=0 -...7"| SAND (SP); very dense, wet, red brown; fine to medium
5 - 4 sand (<5% coarse), 5% silt, up to 10% fine subround
56 SPT=26,32,50/6 [ -~ gravel 1lsg
57— 57
58 T58
59+ 759
60—+ -| Threaded PVC endcap PID=0 +60
I SPT=25, 50/6
61 T61
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-25
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's, south of MW-25 NA MW 26
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $85 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/29/2019 NA 52' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
ASPHALT; Asphalt
} . CONCRETE; Concrete
1T Flushmount IREN L4
% monument, lockable TiLL
thermos cap, concrete | SILTY SAND (SM); dense to very dense, slightly moist,
seal, 0'-2' bgs - £ .
24 -|'|{ gray brown; fine to coarse sand, few fine to coarse L2
11-|| subround gravel.
3T -3
4 + -4
5 -5
PID=0
B-26-5.5 —
I VOCs by 8260 SPT=29, 50/5
6 T -6
7T -7
8T -8
9T -9
107 G0 PUC rended I PID=0 T
connections, 0'-44' SPT=27, 50/6
bgs ’
1M TN
12+ T12
131 T13
141 T14
151 _ - - — - 15
PID=0 SANDY SILT (ML); hard, slightly moist, light brown; low
5 plasticity silt; fine to coarse sand; few fine to coarse
164 SPT=19, 42, 50/5 subround gravel. +16
171 17
181 T18
191 T19
20t Bentonite chips, 2'-42' - 20
bgs PID=0 | SILTY SAND WITH GRAVEL (SM); very dense, moist,
SPT=19, 50/6 _|-11] gray brown; fine to coarse sand (mostly fine); fine
214+ 1-[1 subround gravel. T21
22— T22
23 T23
24— T24
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-26
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's, south of MW-25 NA MW 26
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $85 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/29/2019 NA 52' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
‘| SILTY SAND WITH GRAVEL (SM); very dense, moist,
SPT=18, 50/6 _|-'11| gray brown; fine to coarse sand (mostly fine); fine
26+ PID=0 1-[1 subround gravel. (continued) 26
27—+ T27
28+ T28
29—+ T29
307 PID=0 . i 30
B-26-30.5 = 1 SAND WITH SIL'!' (SP-SM); very dense, moist, red
VOCs b 8260 5 . | .| brown; fine to medium sand; up to trace course gravel;
31+ 4 SPT=19, 34, 38 1111 broken rock found in sampler. 31
32 T32
33 733
34+ 34
357 PID=0 Becomes wet T
36+ SPT=20, 25, 49 Lag
37+ T37
38— 738
39— 739
407 PID=0 OUTWASH 40
SPT=39, 50/5 _-.-| SAND (SP); very dense, moist, red brown; fine to medium
41+ -~ | sand; trace silt; trace fine subround gravel. +41
42+ T42
43+ T43
44+ T44
w1 | B | B r4s
46+ SPT=46, 39, 36 Lag
47+ T47
481 T48
491 T49
Legeﬁci_ . See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
58 &3 og
§ e 23 Logged by: BMG MW-26
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's, south of MW-25 NA MW 26
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $85 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/29/2019 NA 52' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
B-26-50 5 L OUTWASH
VOCs b 8260 5 .-.~)| SAND (SP); very dense, moist, red brown; fine to medium
51+ Y SPT';,?big’ 505 - ’| sand; trace silt; trace fine subround gravel. (continued) 51
Becomes wet
52+ 6 HRRR94R0.020", L5
_- | schedule 40 PVC
-| screen, 44'-59' bgs
53—+ 753
54 154
557 PID=0 T
SPT=21, 50/6
56+ T56
57— 57
58 T58
59+ :': ] Threaded PVC endcap +59
60T PID=0 760
614 SPT=14,23,50/6 |- . 161
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-26
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of Morell's, southeast of B-24
CONSULTING NA MW 27
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © Og%u ?58 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/31/2019 NA 46.3' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
Il ~SPHALT; with base course.
} S TILL
1T 4 o | ockable -./| SAND (SP); dense, moist, gray; with bentonite; 2"long T 1
thermos cap, concrete -.’| piece of concrete in sampler.
seal, 0'-2' bgs B
2T -2
3T -3
4 + -4
5T _ -5
B-27-5.5 SPTF;|2D4_ 050/4 : N
VOCs by 8260 ’ 1| SILTY SAND (SM); very dense, slightly moist, gray
6T |-} 1| brown; fine to medium sand (trace coarse); few fine -6
1-[1 subround gravel.
7T -7
8T -8
9T -9
107 G0 PUC rended PID=0 Tt
gognections, 0'-44' YAREEN
114 g SPT=10, 42, 50/3 |-] 111
12+ T12
131 T13
141 T14
151 _ e o T e e e T ————T115
PID=0 3 SAND WITH SILT (SP-SM); very dense, slightly moist,
SPT=37, 50/5 “| gray brown; fine to medium sand; few fine subround
16+ gravel. 16
171 17
181 T18
191 e eme S T ——————-—119
.--| SAND (SP); very dense, slightly moist, gray brown; fine
- -] to medium sand; few fine to coarse subround gravel.
20+ Bentonite chips, 2'-42' . +20
bgs PID=0
I SPT=30, 50/5.5 T SILTY SAND (SM); very dense, slightly moist, gray
217 _|-11| brown; fine to medium sand (trace coarse sand); few fine 721
1-[1 to coarse subround gravel.
22+ : +22
23 T23
24— T24
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore Exploration
28 g Log
8 e =9 Logged by: BMG MW-27
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of Morell's, southeast of B-24
CONSULTING NA MW 27
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $58 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/31/2019 NA 46.3' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
SPT=23, 13, 23 | [[[[]] SILT (ML); very stiff, moist, light brown; non plastic, rapid
267 PID=0 "7 JTT]\dilatency. iB 26
|| SAND WITH SILT (SP-SM); dense, moist, brown; fine
271 o HH sand. Lo7
28 - +28
20+ '3_3_ 29
30+ _ S ——————=———30
PID=1.5 11 SILTY SAND (SM); very dense, moist, gray brown; fine to
B-27-30.5 SPT=19.29.39 |1 -| medium sand; trace fine round gravel.
31T VOCs by 8260 TR 131
32+ +32
33 :. :_ 733
34 {HE fas
35 _ I F e o T T e s e T 135
PID=0 3 SAND WITH SILT (SP-SM); very dense, wet, brown; fine
SPT=33, 50/6 “| to medium sand; trace coarse subround gravel.
36T T36
37+ T37
38— 738
39— 739
407 T R P OUTWASH 7] 40
SPT=26, 50/6 .1 SAND (SP); very dense, moist, red brown; fine to medium
41+ - | sand (trace coarse), few fine to coarse subround gravel; 41
“-.-| trace silt.
42+ T42
43+ T43
44+ T44
487 9 s .Ssa'rt])%gner pack, PID=0.5 T45
4 SPT=20, 29, 32 1
46 12 21172019 46
47+ T47
481 T48
491 T49
Legeﬁci_ . See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
58 &3 og
§ e 23 Logged by: BMG MW-27
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, South of Morell's, southeast of B-24
CONSULTING NA MW 27
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME -75 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $58 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 1/31/2019 NA 46.3' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
- - SAND WITH SILT (SP-SM); very dense, wet, red brown;
B-27-50.5 5 “| | fine sand.
517 VOCsby 8260 | °F pibeos Lsy
52+ 7| 2* diameter 0.020, . . 52
.- | schedule 40 PVC 7| SAND (SP); very dense, wet, red brown; fine to medium
| screen, 44'-59' bgs .-’| sand; trace silt.
53—+ ) 753
54 154
557 PID=0 T
561 SPT=24,35,50/5 |- L5
57— 57
58 T58
59+ :': ] Threaded PVC endcap +59
60T PID=0 760
614 SPT=23,48,50/5 |- : 161
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID . _| ¥ Water Level ATD of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-27
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Sgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Southeast of Morell's southeast
CONSULTING corner NA MW 28
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gsag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/14/2019 to 3/15/2019 NA 49' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
ASPHALT; Asphalt /1
S \ CONCRETE; Concrete /]
1+ Flushmount +1
% monument, lockable TILL
tsheearlmgz,cip,s concrete SANDY SILT (ML); Very dense, slightly moist, light brown;
24 ’ 9 fine to medium sand; few fine subround gravel. -2
34 -3
4+ - 4
5T PID=0 N
SPT=17, 50/5
6+ -6
7+ -7
81 -8
o7 - 9
10+ 2" diameter, schedule ————————————————————————— 10
40 PVC, threaded PID=0.3 o SAND WITH SILT AND GRAVEL (SP-SM); Very dense,
honnections, 044 SPT=22,50i4 I " TH| moist, light brown; fine to medium sand; fine subround
11+ - gravel. 11
12+ T2
13+ > T
14—+ - +14
151 _ HM s e ———T15
PID=0 [ SILTY SAND WITH GRAVEL (SM); Very dense, slightly
SPT=22, 50/5 | |1 moaist, light brown; fine to coarse sand; fine to coarse
16+ ‘||| subround gravel. 716
17+ T
181 T18
191 T19
- Bentonite chips, 242" T
20 bgg onite chips PID=0 1] Gravel content decreases to trace. 20
SPT=17,39,50/5 |-| |||
21 T 121
22 T22
23 T23
24— T24
Legend . .
© No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MwW-28
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Sgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Southeast of Morell's southeast
CONSULTING corner NA MW 28
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gsag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/14/2019 to 3/15/2019 NA 49' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
‘| SILTY SAND WITH GRAVEL (SM); Very dense, slightly
5 _|-}1] moist, light brown; fine to coarse sand; fine to coarse
26 SPTH%’:‘?’)‘L % 1-[1 subround gravel. (continued) 26
27—+ T27
28+ T28
29—+ T29
30 PID=3.5 oA Nry ST T T S e T T T — 130
=3. SANDY SILT (ML); Hard, moist, light brown; low plasticity
B-28-30.5 SPT= y silt; fine to medium sand; trace fine to coarse subround
317 VOCs by 8260 | 07350 gravel. L3y
32 T32
33— T33
34 T34
35 _ e~ e T = ————~————-—7135
PID=0 -...7"| SAND (SP); Very dense, wet, red brown; find to medium
SPT21 34 42 [ 5 sand; trace silt; trace fine to course subround gravel.
36+ R CR e
37 AR 137
38+ S r38
39+ RN +39
401 _ oy o T T T T T ————-140
PID=0 SANDY SILT (ML); Hard, moist, tan; low plasticity silt;
SPT=24,29,32 [~ - - fine sand. — - T
iy O 7| SAND (SP); Very dense, moist, light brown; fine sand; 41
= -~ | trace silt.
42+ T42
43+ T43
44+ T44
— - -' / f e T N B sl ey L
45 ] B e P PID=0 OUTWASH 45
- 5 .1 SAND (SP); Very dense, wet, red brown; find to medium
46+ SPT=19, 29,34 - 7| sand; trace silt; trace fine to course subround gravel. 46
47+ T47
481 T48
49+ ! 3/15/2019 149
Legeﬁci_ . . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MwW-28
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Sgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Southeast of Morell's southeast
CONSULTING corner NA MW 28
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gsag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/14/2019 to 3/15/2019 NA 49' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
L OUTWASH
5 .| SAND (SP); Very dense, wet, red brown; find to medium
51+ SPT'FJ,S:%Z' 3 .| sand; trace silt; trace fine to course subround gravel. 51
. -] (continued)
52+ | 2 diameter 0.020, ) L5
_- | schedule 40 PVC
-| screen, 44'-59' bgs
53—+ 753
54 154
557 PID=0 T
B-28-55.5 -
56—+ VOCs by 8260 SPT=40, 33, 29 Leg
57 57
58 T58
59+ :': ] Threaded PVC endcap +59
60T PID=0 760
61+ SPT=43, 50/5 Le
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MwW-28
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking lot east of Morell's and
CONSULTING MW-23 NA MW 29
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gzag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/11/2019 to 3/12/2019 NA 50.18' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
PP\ ASPHALT; Asphalt /
S 1171\ CONCRETE; Concrete /]
1T Flushmount I +1
% monument, lockable TLL
thermos cap, concrete 1|1 SILTY SAND (SM); Very dense, moist, grayfine to
seal, 0'-2' bgs iR : . + .
24 - || medium sand; trace fine to coarse subround gravel; trace | 2
.| /| cobble (broken cobble found in sampler). Blow counts
‘|| possibly overstated.
3T -3
4+ - 4
5T PID=0 I
SPT=50, 50/5
6 T -6
7T -7
81 -8
o7 - 9
107 G0 PUC trended " [0 PID=0 Tt
connections, 0'-45' = SPT=50/6
bgs
1M TN
12+ T12
131 T13
141 T14
57 I B-29-15.0 PID=0 No cobbles found in sample. T’
: SPT=26, 50/5
164 O VOCs by 8260 Lie
171 T17
181 T18
191 T19
20+ Bentonite chips, 242" o= | [ _ Iy oo s S S T ——————"120
bgs PID=0 SAND WITH SILT (SP-SM); Very dense, slightly moist;
SPT=12. 26. 42 -1 I'| light brown; fine to medium sand.
21— e T21
22 T22
23 T23
24— T24
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-29
Approved by: DAH Sheet 1 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking lot east of Morell's and
CONSULTING MW-23 NA MW 29
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gzag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/11/2019 to 3/12/2019 NA 50.18' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
~ 1111 SAND WITH SILT (SP-SM); Very dense, slightly moist;
SPT=26, 50/5 °| | light brown; fine to medium sand. (continued)
26 PID=0 Log
27—+ T27
28+ T28
29—+ T29
%7 X £00 T[] SICTY SAND (SM); Very dense, siightly moist, ight | -
- | |1 brown; fine to coarse sand; few cobbles (broken cobble
31+ ‘||| found in sampler. Blow counts may be overstated. 31
32 T32
33— T33
34 T34
35 _ -..'_'————————————.———.————. ————— 35
PID=0 .--| SAND (SP); Very dense, slightly moist, gray; fine to
SPT=11. 22,33 - -] medium sand, trace silt. Heave?
36T e . T36
37+ T37
38— T38
39— 739
407 PID=0.5 S Y ouUTWASH ] 40
5 .1 SAND (SP); Very dense, slightly moist, red brown; fine to
41+ SPT=18, 30, 37 - ’| medium sand, trace silt. 41
42+ T42
43+ T43
44+ T44
w7 | e T4
46+ SPT=17, 30, 40 Lag
47+ T47
481 T48
491 T49
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-29
Approved by: DAH Sheet 2 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking lot east of Morell's and
CONSULTING MW-23 NA MW 29
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gzag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/11/2019 to 3/12/2019 NA 50.18' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
- ¥ an12i2019 SR OUTWASH
y B-29-50.0 5 .| SAND (SP); Very dense, slightly moist, red brown; fine to
51—+ VOCs by 8260 SPTF:E,O;O?% 3 ‘| medium sand, trace silt. (continued) +51
Trace fine subangular gravel.
52+ | 2 diameter 0.020, L5
_- | schedule 40 PVC
-| screen, 45'-60' bgs
53—+ 753
54—+ T54
557 PID=0 T
561 SPT=8, 22, 33 Lsg
57 57
58 T58
59—+ 759
60T -] Threaded PVC endcap PID=0 +60
61+ SPT=18, 27, 38 . Le
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-29
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, east of
CONSULTING MW-2 NA MW 30
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, ?61 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/7/2019 NA 51.15' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
ASPHALT; Asphalt. 7
} CONCRETE; Concrete.
1+ Flushmount 1
% monument, lockable TILL
‘Slea’[“g?z?ig's°°”°re‘e SANDY SILT (ML); hard, slightly moist, gray brown; low
2+ plasticity, medium high dilatency silt; fine to medium sand; +- 2
trace fine subround gravel.
3T -3
4 + -4
5T l PID=0 -5
SPT=8, 50/3
6 T -6
7 -7
81 -8
o7 - 9
10 2" diameter, schedule T e T T T — — — — — — — — — — —10
40 PVC, threaded PID=4 11 SILTY SAND (SM); very dense, slightly moist, gray
fonections, 045 B-30-10.5 sPT=23, 37,50/ || | | |{ brown; fine to coarse sand; fine subround gravel.
11T VOCs by 8260 S Lyq
12+ T12
131 T13
141 T14
157 = SPT=50/1 T15
PID=N/A
161 T16
171 T17
181 T18
191 T19
20+ Bentonite chips, 242" 4+ [ [ _ P e T ST T AT T — — T 20
bgs PID=0.2 ° SAND WITH SILT AND GRAVEL (SW-SM); very dense,
5 o -L I'| slightly moist, gray brown; fine to coarse sand; fine to
21—+ SPT=23, 43,5013 |, coarse subround gravel. 21
O
22 T22
23 T23
24— T24
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-30
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, east of
CONSULTING MW-2 NA MW 30
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, ?61 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/7/2019 NA 51.15' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
1 5 SANDY SILT (ML); hard, slightly moist, light brown; fine
SP,I(SE(’,.SSO/ 3 to coarse sand; trace fine to coarse subround gravel.
26+ T26
27—+ T27
28+ T28
29—+ T29
307 PID=0.6 T30
SPT=12, 50/6
31 T31
32 T32
33— T33
34 T34
35 T35
PID=2.6
I B-30-35.5 SPT=33, 50/5 OUTWASH
36+ VOCs by 8260 /| SAND (SP); very dense, slightly moist, red brown; fineto 1 3¢
~’| medium sand; trace silt; trace fine to coarse subround
" | gravel.
37+ - T37
38— T38
39— 739
407 PID=0 T40
414 SPT=25, 34, 35 Laq
42+ T42
43+ T43
44+ T44
w7 | e T4
46+ SPT=11, 30, 36 Lag
47+ T47
481 T48
491 T49
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-30
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, East of Morell's entrance, east of
CONSULTING MW-2 NA MW 30
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, ?61 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/7/2019 NA 51.15' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
L OUTWASH
. 5 .| SAND (SP); very dense, slightly moist, red brown; fine to
51+ .- 21712019 SPT'FJ,%:%S' 31 . ’| medium sand; trace silt; trace fine to coarse subround +51
i . -7| gravel. (continued)
52+ | 2 diameter 0.020, ) L5
_- | schedule 40 PVC
-| screen, 45'-60' bgs
53—+ 753
54 154
557 PID=0 Becomes wet. T
561 SPT=15, 24, 31 Lsg
57 57
58 T58
59—+ 759
60 -] Threaded PVC endcap PID=0.4 +60
B-30-60.5 -
61+ VOCs by 8260 SPT=16, 36, 42 . L
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-30
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, MW corner of Morell's parking area NA MW 31
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $5g ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/5/2019 NA 51.36' (Static)
) ) Analytical )
Depth Exloaion Compleion | Samile| s glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
ASPHALT; Asphalt. /1
S \ CONCRETE; Concrete. /]
1+ Flushmount " +1
% monument, lockable Till
thermos cap, concrete GRAVELLY SILT WITH SAND (ML); very dense, wet,
seal, 0'-2' bgs X L - £
24 brown; low plasticity silt; fine to coarse sand; fine to coarse - 2
subround gravel.
34 -3
4 + 2" diameter, schedule - 4
40 PVC, threaded
connections, 0'-9.5'
5 o -5
11 SP1250/5
6 + Bentonite chips, 2'-7.5' - 6
bgs
7T -7
8T - 8
9+ 12/20 sand filter pack, o)
"+ 7.5-21.5'bgs
10T _ e o T e e e o~ —————T110
PID=0.1 o SAND WITH SILT (SP-SM); very dense, slightly moist,
5 “| gray brown; fine to medium sand (trace coarse); trace
11+ 0O SPT=15, 38,5075 .- coarse subround gravel. 11
124 f12
131 :.: T13
14+ g 14
15+ -1 2" diameter 0.020", ) +15
. -| schedule 40 PVC B-31-1 PID=0.1 - Gravel content increases to SAND WITH SILT AND
.- | screen, 9.5-19.5' bgs -31-15.5 SPT=20,50/5 |-.-|-| I'| GRAVEL
i VOCs by 8260 - )
16T - T16
171 :.' T17
181 :.: T18
19 - +19
20 _ oy e T Ao e e e o — . 120
PID=0.1 SANDY SILT WITH GRAVEL (ML); hard, slightly moist,
SPT=24, 50/6 gray brown; low plasticity silt; fine to coarse sand, fine to
21—+ coarse subround gravel. 21
22 T22
23 T23
24— T24
Legend . .
© No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-31
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, MW corner of Morell's parking area NA MW 31
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $5g ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/5/2019 NA 51.36' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
SANDY SILT WITH GRAVEL (ML); hard, slightly moist,
SPT;“L’ 50/4 gray brown; low plasticity silt; fine to coarse sand, fine to
26+ 2" diameter, schedule coarse subround gravel. (continued) 126
40 PVC, threaded
connections,
19.5'44.5' bgs
27—+ T27
28+ T28
29—+ T29
30+ Bentonite chips, - — — — — — 1730
21.5'-41.5' bgs I PID=0.1 {| SILTY SAND (SM); very dense, slightly moist, brown; fine
SPT=31,50/3 | |1 to medium sand (trace coarse); trace coarse subround
31+ ‘||| gravel. T31
32 T32
33— T33
34 T34
357 PID=0.3 T35
SPT=37, 50/6
36T T36
37+ T37
38— T38
39— 739
407 PD=10 |- T T T T T T T T T OUTWASH 7] 40
B-31-40.5 5 .1 SAND (SP); very dense, moist, brown; fine to medium
iy VOCs by 8260 SPT=28, 42,37 - | sand; trace silt; trace fine gravel. +41
42+ T42
43+ T43
44+ T44
45+ ‘1‘%%9630ar!1)%§lter pack, PID=0 +45
46+ SPT=17, 39, 46 Lag
47+ T47
481 T48
491 T49
Legeﬁd . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-31
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, MW corner of Morell's parking area NA MW 31
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © °g§|_, $5g ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 2/5/2019 NA 51.36' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
L OUTWASH
5 -.~’| SAND (SP); very dense, moist, brown; fine to medium
51+ -] SPTF?"BL'O?’% 49 -~ | sand; trace silt; trace fine gravel. (continued) 51
¥ 2/5/2019 ’ -
52+ | 2 diameter 0,020, L5
.- | schedule 40 PVC
-| screen, 44.5'-59.5' bgs
53—+ 753
54 154
557 PID=1.5 795
B-31-55.5 _ B
56—+ VOCs by 8260 SPT=22,31,50/6 |- Leg
57 57
58 T58
59—+ - 759
- .| Threaded PVC endcap
607 PID=1.3 760
B-31-60.5 _ B
61—+ VOCs by 8260 SPT=20,33,50/5 |- . L
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-31
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Slgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking Lot east of Morell's and
CONSULTING B-30 NA MW 32
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gfg ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/13/2019 to 3/14/2019 NA 50.09' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
P\ ASPHALT; Asphalt. /
S \ CONCRETE; Concrete. /]
1+ Flushmount +1
% monument, lockable
thermos cap, concrete
seal, 0'-2' bgs
2T -2
3T -3
4 + -4
ST Q] SPT=50/3 -9
6 T -6
7 -7
8T -8
9T -9
107 G0 PUE throaded.'® O SPT=50/4 T
connections, 0'-45'
bgs
1M TN
12+ T12
131 T13
141 T14
57 vc?éi? %‘560 PID=1 1| SILTY SAND (SMY; Very dense, slightly moist, light T’
4 SPT=24, 50/5 | brown; fine to medium sand, trace fine subround gravel.
161 . T16
171 A 117
181 E T18
191 N T19
20+ Bentonite chips, 2'-42' e — — — — — ——————"120
bgs PID=1 | SAND WITH SILT (SP-SM); Very dense, slightly moist,
SPT=30, 50/5 -1 | light brown; fine to medium sand; trace fine subround
21+ 11| gravel. T21
22— T22
23 T23
24+ HE T24
T
Legend See Exploration Log Key f lanati
- ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID _ | ¥ Static Water Level of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-32
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Slgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking Lot east of Morell's and
CONSULTING B-30 NA MW 32
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gfg ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/13/2019 to 3/14/2019 NA 50.09'" (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
SANDY SILT (ML); Hard, slightly moist, light gray; low
SPT;|2D4_,550/4 plasticity silt; trace fine sand.
26+ B T26
27—+ T27
28+ T28
29—+ T29
30+ s MM s oo T T ———————=———30
PID=1.5 1{| SILTY SAND (SM); Very dense, moist, light brown; fine
SPT=23, 50/6 ‘| |1 to medium sand; trace fine subround gravel.
31 ) T31
32 T32
33 733
34 T34
367 PID=1.5 No gravel. T3
SPT=15, 50/6
36T T36
37+ T37
38— T38
39— 739
401 _ A e L T T T T T — — — ] 40
PID=0 --~| SAND (SP); Very dense, moist, red brown; fine to
SPT=17 28.30 - -1 medium sand; trace silt.
41+ e . T41
42+ T42
43+ T43
44+ T44
45—+ ::_.1 12/20 sand filter pack, +45
- | 42-61.5 bgs
46+ SPT=44, 30/4 Lag
47+ T47
481 T48
491 T49
Legend See Exploration Log Key f lanati
- ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID _ | ¥ Static Water Level of symbols g reylore EXPILora“o“
sg &3 og
§ e 23 Logged by: BMG MW-32
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Slgeciﬁc Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403, Parking Lot east of Morell's and
CONSULTING B-30 NA MW 32
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%gfg ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/13/2019 to 3/14/2019 NA 50.09'" (Static)
. . Analytical .
Depth Exploration Complet Sampl . Material o Depth
(fzzt) xpl 0'T€; A%nNo(t)en;p etion T;%Z?IS sarrll gf ‘INeus rtr(ms)er & Field Tests '?y?)rela Description ?f?)
=T 312019 ~.~-7| SAND (SP); Very dense, moist, red brown; fine to
B _ ".-’| medium sand; trace silt. (continued)
514 SPTIL 24,28 Becomes wet. +51
52+ | 2 diameter 0.020, L5
_- | schedule 40 PVC
-| screen, 45'-60' bgs
53—+ 753
54 154
557 PID=0 T
B-32-55.5 -
56—+ VOCs by 8260 SPT=21, 33, 40 Leg
57— 57
58 T58
59+ 759
60T -] Threaded PVC endcap PID=0 +60
611 SPT=34, 50/5 . Le1
Bottom of exploration at 61.5 ft. bgs.
62+ P bg T62
63 T63
64— T64
65 T65
66 T66
67+ T67
68 T68
69 T69
70T T70
7T T71
72 T72
73T T73
74— T74
Legend See Exploration Log Key f lanati
- ee oration Log Key for explanation -
o, @ Continuous core 1.125" ID - ¥ Static Water Level of symbols g Reytorep ExP'f;;“"“
o T =
§ e 23 Logged by: BMG MW-32
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Copper Door in parking lot NA MW 3 3
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%%ag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/12/2019 to 3/13/2019 NA 51.8' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
ASPHALT; Asphalt. /1
S \ CONCRETE; Concrete /]
1+ Flushmount +1
% % monument, lockable TILL
thermos cap, concrete SANDY SILT (ML); Hard, very moist, gray; low plasticity
seal, 0'-2' bgs el K .
24 silt; fine to coarse sand; few fine, subround to subangular |- 2
gravel.
34 -3
4+ - 4
51 -5
_PID=2
6 -+ SPT=18, 27, 50/3 L6
7+ -7
81 -8
o7 - 9
10—+ 2" diameter, schedule (.40 (| {1l e e T — — — — — — —10
40 PVCt,_ threaoqids i I SANDY SILT WITH GRAVEL (ML); Hard, moist, gray;
connections, SPT=8, 50/6 low plasticity silt; fine to coarse sand; fine, subround to
b . ; ; :
11+ o VOCs by 8260 PID= subangular gravel. 11
12+ T12
13+ T13
141 T14
151 _ s ———T15
PID=0 A1 [{ SILTY SAND WITH GRAVEL (SM); Very dense, slightly
SPT=27,50/6  |-| |'|'| |1 moist, light brown; fine to coarse sand; fine to coarse
16+ 11| subround gravel. 716
171 i T17
18+ : T
191 3 T19
20+ Eggtonite chips, 2'-42' PID=1 +20
SPT=40,50/6 |-
21 1 121
224 f22
23+ : t23
24— aNEEN T24
1L
Legend . .
° No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-33
Approved by: DAH Sheet 1 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Copper Door in parking lot NA MW 3 3
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%%ag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/12/2019 to 3/13/2019 NA 51.8' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
- 1111 SAND WITH SILT (SP-SM); Very dense, moist, light
SPT=26, 50/6 - [ F1.| brown; fine to medium sand; few fine to coarse subround
264 PiD=0 “t111 gravel. 126
27—+ T27
28+ T28
29+ y +29
™
30+ _ - F e o T T e T e e ——— 130
I S§+258/6 cord SAND WITH SILT (SW-SM); Very dense, slightly moist,
.. 1’| light brown; fine to coarse sand; trace fine subround
314 o>o 1t gravel. 131
32 T32
33— T33
34 T34
35T _ _________________________35
PID=0.5 ---| SAND (SP); Very dense, slightly moist, light brown; fine
SPT=28. 30. 36 -+ to medium sand; trace silt.
36T e . T36
37+ T37
38— T38
39— 739
407 PID=0 OUTWASH T4
SPT15. 24 37 Becomes red brown.
417 T1924 t41
42+ T42
43+ T43
44+ T44
45—+ ::_.1 12/20 sand filter pack, +45
. | 42-61.5' bgs
N PID=0
46+ SPT=22, 31, 35 Lag
47+ T47
481 T48
491 T49
Legend . .
© No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-33
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Copper Door in parking lot NA MW 3 3
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME - 85 Autohammer; Ib hammer; " drop 0" (est) © OQBVLR%%ag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
John B Hollow-Stem Auger 3/12/2019 to 3/13/2019 NA 51.8' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
~ .- .| SAND (SP); Very dense, slightly moist, light brown; fine
5 "..-’| to medium sand; trace silt. (continued)
514 SPT24, 35,35 Becomes wet. +51
W 31132019
52—+ .| 2" diameter 0.020", +52
_- | schedule 40 PVC
-| screen, 45'-60' bgs
53— 53
54—+ 54
557 PID=0 Trace fine subround gravel. T°
B-33-55.5 _
56—+ VOCs by 8260 SPT=24, 30, 37 Leg
57 57
58 58
59 59
60 ::-ThreadedPVCendcap o e T AT e T, T T T T T — — T 60
- PID=0 ) SAND WITH SILT (SP-SM); Very dense, wet, light
“| brown,; fine sand.
61+ SPT=9, 24, 38 Le
Bottom of exploration at 61.5 ft. bgs.
62 P bg T62
63T T63
64T T64
65T T65
66 T66
67T T67
68T T68
69T T69
70T T70
T 71
72T T72
73T T73
741 T74
Legend . .
© No Soil Sample Recovery Y Static Water Level gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
SF =5 Logged by: BMG MW-33
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 5' SW of MW-20 NA MW 3 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 Autohammer; Ib hammer; " drop 0" (est) © OggMF%73ag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/8/2019 to 7/9/2019 NA 47.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
[REBEL ASPHALT; Asphalt A
> “-"I1-[| SAND WITH SILT AND GRAVEL (SP-SM); Very dense,
171 N4 Flushmount @ e - 11}/ slightly moist, brown; fine to medium sand; low plasticity T 1
thermos cap, concrete -. |- I'] silt; fine to coarse subround gravel.
seal, 0'-2' bgs B
2T -2
31 . -3
44 . -4
5+ . -5
I _PID=2 B
6 o SPT=42, 42, 50/3 L6
74 -7
8 . - 8
9 T :.:.- | 9
10 2" diameter, schedule = +10
40PVC, threaded || SPT=504 |
connections, 0'-44' 1 PID=N/A -
bgs -
11T - 11
127 t12
13 . t13
14 [ t14
<
15T _ ) | AN (oY e 4 T T T T T T T 15
PID=0.8 ---| SAND (SP); Very dense, slightly moist, brown; fine to
SPT=37, 50/4 - " { medium sand; trace silt; trace fine subround gravel.
16 . T16
17+ 17
18T T18
19T 19
20+ Bentonite chips, 2'-42' — +20
s O 12805
21T 21
221 T22
23T T23
241 T24
Legend . .
© No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-34
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 5' SW of MW-20 NA MW 3 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 Autohammer; Ib hammer; " drop 0" (est) © OQE’{MF%nag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/8/2019 to 7/9/2019 NA 47.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
| SILTY SAND (SM); Very dense, moist, gray brown; fine
SPT=29, 50/5 '| to medium sand; low plasticity silt; trace fine to coarse
26+ PID=15 {1-[1 subangular gravel; broken rock in sampler, blow counts  1-26
"|{] may be biased high.
27—+ T27
28+ T28
29—+ T29
307 I PID=0.5 T30
314 o SPT=28, 45, 50/4 | T L34
32 T32
33— T33
34 T34
35 _ oA e L T T T T T — — — ] 35
PID=0.5 ---| SAND (SP); Very dense, moist, red brown; fine to
- -] medium sand; trace silt.
36+ SPT=11, 40, 40 . Lag
37+ T37
38— T38
39— 739
407 PID=0.5 T40
SPT=42, 50/5
41+ T41
42+ T42
43+ T43
44+ T44
45—+ A i 12/20 sand filter pack, +45
.. | 42-61.5'bgs
- PID=0
46+ SPT=33, 35, 43 Lag
47+ - T47
- |2 77912019
481 : T48
491 T49
Legeﬁci_ . . .
° No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-34
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 5' SW of MW-20 NA MW 3 4
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 Autohammer; Ib hammer; " drop 0" (est) © OQE’{MF%nag ©
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/8/2019 to 7/9/2019 NA 47.7' (ATD)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
- -7.| SAND (SP); Very dense, moist, red brown; fine to
5 ".-’| medium sand; trace silt. (continued)
514 SPTSah 35,42 Becomes wet 151
52+ | 2 diameter 0.020, L5
_- | schedule 40 PVC
-| screen, 44'-59' bgs
53— 53
54 154
55 _ 155
11 SPTo50/5
56 56
57 57
58 58
59+ :': ] Threaded PVC endcap +59
60T PID=0.1 Becomes dense ree
61+ SPT=12, 17,30 . Le
Bottom of exploration at 61.5 ft. bgs.
62 P bg T62
63T T63
64T T64
65T T65
66 T66
67T T67
68T T68
69T T69
70T T70
T 71
72T T72
73T T73
741 T74
Legend . .
© No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
g é’ @ Continuous core 1.125" ID 2 g Log
S =9 Logged by: BMG MW-34
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 15' W of MW-20 NA MW 3 5
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 No Sampling 0 (est) MEET2
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/10/2019 to 7/11/2019 NA 50.8' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
M A\SPHALT; Asphalt. j
1+ > Flushmount . . ~ 1
\% monument, lockable No logging or sampling
thermos cap, concrete
seal, 0'-2' bgs
2T RES -2
R
S
3+ [ -3
4+ B -4
54 -5
6+ -6
7T B -7
8+ [ - 8
9+ IR -9
10+ iE 2" diameter, schedule T10
3 40 PVC, threaded
O connections, 0'-43'
b bgs
"MT B 11
121 B 12
134 B 13
14+ B t14
151 B 15
161 B 16
174 B 17
181 B T18
191 B T19
20+ Ei Bentonite chips, 2'-42' +20
><§ bgs
217 B 21
27 B3 T22
231 B 123
24+ [ +24
Legend . .
o Y Static Water Level gfe g E‘xgé?;atlon Log Key for explanation Exploration
23 2 ” o9
8 e =3 Logged by: BMG MW-35
Approved by: DAH Sheet 1 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 15' W of MW-20 NA MW 3 5
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 No Sampling 0 (est) g - R
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/10/2019 to 7/11/2019 NA 50.8' (Static)
) ) Analytical )

Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
26 26
27+ 27
28 28
29+ 29
30 T30
314 31
32 T32
33 33
34+ T34
35 T35
36 T36
37+ 37
38 38
39 739
40 T40
414 41
42+ T42

T43
T44
12/20 sand filter pack, +45
- | 42'-61.5' bgs
T46
T47
T48
T49
Y Static Water Level gfe (Sayﬁlxgé?;ation Log Key for explanation Exploration
£e Log
=8 Logged by: BMG MW-35
Approved by: DAH Sheet 2 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, South of Morell's 15' W of MW-20 NA MW 3 5
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt CME-75 No Sampling 0 (est) g - R
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
8.5" OD X 4.25" ID
Kyle Hollow-Stem Auger 7/10/2019 to 7/11/2019 NA 50.8' (Static)
) ) Analytical )
Depth Exloaion Compleion | Sample| - sam glrs)aa_ll}l):uzr\(as)er & FioldTests | Matera Description Depth
; 7/11/2019
51—+ - 51
52+ | 2 diameter 0.020, L5
_- | schedule 40 PVC
-| screen, 43'-58' bgs
53— 53
54 154
55 155
56 56
57— 57
58 58
59—+ -| Threaded PVC endcap +59
60T T60
61T T61
Bottom of exploration at 61.5 ft. bgs.
62 T62
63T T63
64T T64
65T T65
66 T66
67T T67
68T T68
69T T69
70T T70
T 71
2T T72
73T T73
741 T74
Legend See Exploration Log Key fi lanati
- ee oration Log Key for explanation -
© L Y Static Water Level of symbols Exploration
=g ge Log
8 e =3 Logged by: BMG MW-35
Approved by: DAH Sheet 3 of 3




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect 608 N 1t Street T.’-"roject A::\i/c\!lrfz\s.ssa g fétg S (fa;:iﬂ(t; k;l)catiﬁn heast Coordinates Exploration Number
st Street, Tacoma of Morell's northeast corner,
CONSULTING south of MW-21 NA VE'5
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) © OQ%U 1688 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/26/2019 NA No Water Encountered
Dist. |Depth . . Analytical . Dist.
Along| (feet Exploration Completion Sample | g5mple Number & Field Tests Material Description Along
(feet) | bgs) and Notes Type/ID Lab Test(s) Type M
W ASPHALT; Asphalt /
T TILL
17T 11 SILTY SAND WITH GRAVEL (SM); Slightly moist, gray T 1
1 | brown; fine to medium and trace course sand; fine
5L No Monument, well - -|'| subround gravel. L
completed sub
surface for future SVE
2 = connection, lockable
3+ b thermos cap -3
o
o
4 3 E PID=7 -4
S
5 ® Well installed at 45 PID=12 - 5
: degree angle
4 E )
7T E PID=3 SANDY SILT WITH GRAVEL (ML); Slightly moist, light 6
: brown; low plasticity silt ; fine to medium sand; fine
7+ 5 % PID=21 subround gravel. -7
81 B G0 PV, troaded PID=15 -8
6 [$ connections, 1'-25'
® bgs
9+ PID=7 -9
!.
!.
o
10+ 7 % HH . - - 10
o [ SILTY SAND WITH GRAVEL (SM); Very moist, gray;
: | |1 fine to medium sand; fine to course subround gravel;
11+ o ‘|| singular cobble. 1
8 i
!.
!.
12+ : PID=39 712
o
9 K
13—+ 4 PID=30 713
o
14—+ 10 E Eggtomte chips, 1'-22! +14
o
15 E PID=41 T15
1K
16+ B +16
£ .
£ .
o R
17412 - st |7
b ) SAND WITH SILT AND GRAVEL (SP-SM); Very moist,
: “| gray brown; fine to medium sand; fine to course, subround
181 |2 PID=24 gravel. 1+18
13 £
!.
191 B +19
o
2ol 14 E 1 PID=14 - 2
S 14| SILTY SAND WITH GRAVEL (SM); Moist, gray; fine to
: -|' | course sand; fine to course subround gravel.
21— b ) T21
15 b3
o PID=508
22+ T22
. A-5-22.5
16 PID=666
234 VOCs by 8260C Lo
24— 12/20 sand filter pack, +o4
.| 22-45"bgs
Legeﬁd . See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
g8 £o Log
8 = =8 Logged by: BMG VE-5
Approved by: DAH Sheet 1 of 2
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect 608 N 1t Street T.’-"roject A::\i/c\!lrfz\s.ssa g fétg S (fa;:iﬂ(t; k;l)catkl)ln heast Coordinates Exploration Number
st Street, Tacoma of Morell's northeast corner,
CONSULTING south of MW-21 NA VE'5
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) © OQ%U 1688 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/26/2019 NA No Water Encountered
Dist. |Depth ) ) Analytical ) Dist.
Along| (feet Exploration Completion Sample Sample Number & Field Tests Material Description Along
(feet) | bgs) and Notes Type/ID Lab Test(s) Type (M)
s PID=T00 13T 1] SILTY SAND WITH GRAVEL (SM); Moist, gray; fine to
| course sand; fine to course subround gravel. (continued)
26+ S T26
o7 19 FEH o7
PID=109 :__
28T T28
20 {1
291 PID=18 :j: T29
21 » Rl
30+ | 2" diameter 0.020", HH iR - 30
- | schedule 40 PVC o SAND WITH SILT AND GRAVEL (SP-SM); Very moist,
| screen, 2545 bgs “. [ t] light brown; fine to medium SAND; fine to course
31t o - -} ] subround gravel. 731
32+ A-5-32.0 _ +32
n VOCs by 8260C Fp=1Ze
33—+ PID=24 133
34+ 24 - H T34
PN
367 s |- PID=13 I'}1] SILTY SAND (SM); Moist, light brown; fien to course 35
E ‘| |1 sand; few fine subround gravel.
36T PID=7 . 136
2% |-
371 37
PID=9
38T o, T38
39T 739
28 |- PID=21
40T - B T40
414 20 :'. PID=10 ™
42 . T42
30 |
43T PID=16 T43
444 % 144
: PID=14
+ Threaded PVC endcap HH -
45 32 reade endeap Bottom of exploration at 45 ft. bgs. 45
46T Note: A-5 was advanced at a 45 degree angle 146
33
471 T47
48T 34 148
49— T49
Legend See Exploration Log Key fi lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
28 g Log
8 e =3 Logged by: BMG VE-5
Approved by: DAH Sheet 2 of 2




NEW STANDARD EXPLORATION LOG TEMPLATE \BISERVER1.ASPECT.LOCAL\PROJECTS\GINTW\PROJECTS\MORELL'S 080190 2019.GPJ July 31, 2019

Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING 608 N 1st Street, Tacoma WA 98403, East of Morell's, south of A-5 NA VE 6
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) «© Og%u 1990 agio
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/27/2019 to 2/28/2019 NA No Water Encountered
Dist. [ Depth i Dist.
Allzng (f:Zt Exploration Completion Sample SamApIrzaalr\)I,LI?nailser & Field Tests Material Description A;:ng
(feet)| bgs) and Notes Type/ID Lab Test(s) Type (ft)
M ASPHALT; Asphalt j
T SILTY SAND (SM); Slightly moist, light brown; fine to
1T 11-1-| course sand; trace fine subround gravel. -1
1 :
2 + No Monument, well g ':: - 2
ompleted sub 1
urface for future SVE :
2 onnection, lockable B
3 { thermos cap L 3
4 + _ . -4
3 PID=10 1
5 | Well installed at 45 1] L5
i degree angle R
4 I
6 T PID=3 11 -6
7T 5 PID=13 \ -7
7 3 SAND WITH SILT (SP-SM); Very moist, light brown; fine
8T | G0 hameter. schedule | to medium sand; fine subround gravel. T8
6 | connections, 1'-45'
| bgs
9T { PID=19 -9
10+ 7 HH 110
1T 11
8
PID=57
12+ T12
131 ° A-6-13.0 PID=126 T13
VOCs by 8260C
14+ 10 14
PID=87
15T B - 15
- SAND WITH SILT AND GRAVEL (SP-SM); Moist, gray
11 -L | brown; fine to medium sand; fine to course, subround
16 PID=15 1t gravel. T16
17+ 12 La7
PID=12
18T T18
13 PID=17
19— 19
201 1 1 +20
211 15 PID=99 T21
221 T22
16
23T T23
PID=82
241 - - - 24
7| SAND (SP); Very moist, gray; fine to medium sand; trace
~| silt.
Legend See Exploration Log Key fi lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
28 g Log
8 e =3 Logged by: BMG VE-6
Approved by: DAH Sheet 1 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING 608 N 1st Street, Tacoma WA 98403, East of Morell's, south of A-5 NA VE 6
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) «© Og%u 1990 agio
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/27/2019 to 2/28/2019 NA No Water Encountered
Dist. | Depth ) ) Analytical ) Dist.
Along| (feet Exploration Completion Sample Sample Number & Field Tests Material Description Along
(feet) | bgs) and Notes Type/ID Lab Test(s) Type o
s FiD=86 1| SILTY SAND WITH GRAVEL (SM); Moist, light brown;
I9AE ] fine to medium sand; fine subround gravel.
26 A T26
PID=38 T
27+ 1° g 727
PID=25 THY
28+ L T28
20 T
29 PID=22 T T29
21 T
30—+ Bentonite chips, 1'-42' - aqN +30
bgs T
N7 22 PID=25 T 131
32+ I 32
{1-[1 Silt content dereases; gravel content decreases and is
23 [111] only fine.
33 AT T33
34 24 PID=50 134
35+ i1l . . . 135
25 11111| Becomes very moist, gravel content increases and is fine
1|1 1] to course.
36T 2R A T36
26 i |
37+ 1T T37
PID=57 THY
38+ A-6-36.0 _ L +38
27 VOCs by 8260C PIb=71 THH
391 PID=43 T T39
28 |
o7 i1l 0] . . 40
- H SAND WITH SILT (SP-SM); Moist, brown; fine to
|-} | medium sand; trace fine subround gravel.
411 29 PID=33 gaeh T41
21 PID=28 R +42
30 -1 TOHF
37 PID=41 _: N L3
441 % - H T44
45—+ ::_.1 12/20 sand filter pack, HH 1 - - - 45
32 |- . | 42'-65' bgs - -7 SAND (SP); Moist, brown; fine to medium sand; trace
: B | silt.
467 | PID=10 S Las
33 |- S
47+ T T47
: PID=35 e R
48 34 |- o iva — 48
o 0]4 GRAVEL WITH SILT AND SAND (GW-GM); Moist, light
PID=12 2;;3( H brown; fine to course sand; fine to course subround gravel.
491 Ol T49
b <b|H
- o |9
R O
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
g8 £o Log
8 e =3 Logged by: BMG VE-6
Approved by: DAH Sheet 2 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING 608 N 1st Street, Tacoma WA 98403, East of Morell's, south of A-5 NA VE 6
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) © OQ%U 1690 ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/27/2019 to 2/28/2019 NA No Water Encountered
Dist. |Depth i Dist.
Allzng (feet Exploration Completion Sample SamApIrzaalr\)l,LI?nailser & Field Tests Material Description A;an
(feet) | bgs) and Notes Type/ID Lab Test(s) Type (ft)
B = B R PID=8 - -7 SAND (SP); Very moist, light brown; fine to medium
- .| screen, 45'-65' bgs .-’| sand; trace silt.
51 36 | 1 | 151
SILT WITH SAND (ML); Moist, light brown;low-plasticity
52— o | PID=13 silt, ; fine to medium sand. 1752
53—+ 753
38 | 7| SAND (SP); Moist, red brown; fine to medium sand; few
54 PID=23 .’| fine subround gravel. 754
55 59 |- 155
56+ - T56
40 |
574 A-6-57.5 . 57
VOCs by 8260C Fib=42
58 41 il T58
59+ 759
42 PID=33
60T Gravel deminishes, trace silt. 760
3 . PID=37
61 5 T61
62+ a4 T62
PID=27
63 T63
45 |7
64— T64
4 1 Threaded PVC endcap HL| - -
657 46 reade endeap PID=55 Bottom of exploration at 65 ft. bgs. 65
66T Note: A-6 was advanced at a 45 degree angle 166
47
67+ T67
68 8 168
69 T69
49
70T T70
50
7T T71
72_' 51 '_72
73T T73
52
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
g8 £o Log
8 = =8 Logged by: BMG VE-6
Approved by: DAH Sheet 3 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Epec:f c Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403 ast of Morell's, between MW-16
CONSULTING NA VE 7
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) «© Og%u 1991 agio
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/28/2019 to 3/1/2019 NA No Water Encountered
Dist. [Depth i Dist.
AE”Q (feeF;t Exploration Completion Sample SamApIrzaalr\)l,LI?narlger & Field Tests Material Description AIISLQ
(feet) | bgs) and Notes Type/ID Lab Test(s) Type (ft)
ASPHALT; Asphalt /1
k \ CONCRETE; Concrete /]
1 N 11
A TILL
1 E SILTY GRAVEL WITH SAND (GM); Slightly moist, gray;
2+ No Monument, well |y D fine to medium sand; fine to course subround gravel. -2
completed sub <
surface for future SVE E
312 F B demmecten ockatk o L 3
£ N
o 1{[{ SILTY SAND WITH GRAVEL (SM); Slightly moist, light
4T 3 : - |1 brown; fine to medium sand; fine subround gravel. T4
E PID=9 .
5+ O Well installed at 45  H L5
: degree angle
4 E SANDY SILT WITH GRAVEL (MH); Slightly moist, light
6T : brown; low plasticity silt; fine to medium sand; fine T6
O PID=20 subround gravel.
715 -7
o - A1, [{ SILTY SAND WITH GRAVEL (SM); Wet, dark gray; fine
8T E 2 Hametor, schedule [T} to medium sand; fine subround gravel. Strong solvent T8
6 o gonnections, 1'-25' PID=48 .t ][] odor.
£ gs It
9T E : -9
. PID=1921
47K 2 L
10 E 3 Suspect separate-phase liquid 7'-10' bgs. 10
Lp R
1M o K TN
8 3 it
o PID=762 .
121+ B 1 T2
£ £
£ )
9 K !
BT R PID=210 : 113
o T
- o Bentonite chips, 1-22' . ¥ — -
T 0 bge e 1P PID=256 |11 LI SILTY SAND (SM); Moist, light brown; fine to course 4
: -1+ sand; few fine subround gravel. Strong solvent odor.
151 o - 1 - L1s
£ It
11 B .
16T E PID=1641 1 T16
=
412 B3 =
17 0 PID=700 .23 SAND WITH SILT AND GRAVEL (SW-SM); Slightly 7
: o -1 | moist, gray; fine to medium sand; fine to course subround
181 B PID=30 *o: 1] gravel; few cobbles. 118
13 )& oIt
o1 B 4 19
201 15 1 B 20
S 825 GRAVEL WITH SILT AND SAND (GP-GM); Wet, gray;
o og 4 V| fine to course subround gravel, fine to course sand. Strong
211 B QR solvent odor. 21
E ) SAND (SP); Slightly moist, gray; fine to medium sand;
294 A-7-22.0 _ .| trace silt. Strong solvent odor. Separate-phase liquid Lo
- VOCs by 8260C PiD=2489 { suspected.
16 1| SILTY SAND (SM); Slightly moist, gray; fine to medium
237 PID=30 1| sand; few fine subround gravel. T23
24+ ;g/zossggd filter pack, PID=30 +24
Legeﬁd . See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID _ No Water Encountered of symbols g ey for exp Exploration
g8 £Q Log
8 e =3 Logged by: BMG VE-7
Approved by: DAH Sheet 1 of 2
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Epec:f c Location Coordinates Exploration Number
608 N 1st Street, Tacoma WA 98403 ast of Morell's, between MW-16
CONSULTING NA VE 7
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) «© 09ng 1eg1 agio
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/28/2019 to 3/1/2019 NA No Water Encountered
Dist. [Depth i Dist.
Allzng (fZZt Exploration Completion Sample SamApIrzaalr\)l,LI?nailser & Field Tests Material Description Allzng
(feet)| bgs) and Notes Type/ID Lab Test(s) Type (ft)
18 - 11| SILTY SAND (SM); Slightly moist, gray; fine to medium
/| sand; few fine subround gravel. (continued)
26+ 1 T26
PID=20
27+ 1° +27
28+ T . . 28
20 | SILTY SAND WITH GRAVEL (SM); Slightly moist, gray;
‘| | fine to medium sand; fine to course subround gravel.
291 PID=26 . T29
21 L
30—+ -| 2" diameter 0.020",  H +30
.- | schedule 40 PVC
“- | screen, 25'-45' bgs PID=40
31—+ 22 :.' 31
827 - PID=75 Gravel content decreases, silt content increases. T32
23 |-.
33 T33
PID=59
34 2 T34
35 . — 35
25 | SANDY SILT WITH GRAVEL (ML); Moaist, light brown;
low palsticity silt, fine to medium sand; fine to course
36+ subround gravel. 1736
2% |-
37T A-7-37.0 PID=148 1737
VOCs by 8260C
387 5, T38
PID=14
39— 739
28 |-
401 - - o T T e T AN e A S S s e o . 140
: SAND WITH SILT AND GRAVEL (SP-SM); Very moist,
-+ t'| brown; fine to medium sand; fine to course subround
414 29 PID=30 1t gravel. T4
42+ ; T42
30 L. PID=8
43+ — T43
444 % 144
l PID=2
- Threaded PVC end
45 32 reade endeap Bottom of exploration at 45 ft. bgs. 45
46T Note: A-7 was advanced at a 45 degree angle 146
33
47+ T47
48T 34 148
491 T49
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
28 g Log
8 = =8 Logged by: BMG VE-7
Approved by: DAH Sheet 2 of 2
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, East of Morell's, South of MW-18 NA VE 8
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) «© Og%u 1egg agio
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/26/2019 to 2/27/2019 NA No Water Encountered
Dist. |Depth i Dist.
Along| (feet Exploration Completion Sample SamApIrzaalr\)I,LI?nailser & Field Tests Material Description Allgng
(feet) | bgs) and Notes Type/ID Lab Test(s) Type )
PP\ ASPHALT; Asphalt /
1171\ CONCRETE; Concrete /]
L T 11| “SILTY SAND (SM); Moist, light brown; fine to course | |
1 PID=18 1 sand; few fine to course subround gravel.
2 + No Monument, well AR - 2
ompleted sub -
urface for future SVE A
2 onnection, lockable |-
3+ i hermos cap PID=109 Bl -3
4+ = i ~ 4
3 PID=683 1}
54 | Wellinstalled at 45 |1 -5
i degree angle 1
4 SAEERE
6T PID=192 PN 6
SILTY SAND WITH GRAVEL (SM); Slightly moist, light
775 PID=402 | |1 brown; fine to medium sand; fine to course subround 7
‘|| gravel.
81 | 2o demeter schale -8
6 | connections, 1'-45'
| bgs
9 i -9
PID=651
10+ 7 HH 110
1M TN
8
PID=440
12+ T12
9 PID=893 11| SAND WITH SILT (SP-SM); Moist, light brown; fine to
131 ’| course sand; few fine to course subround gravel. T13
141 A-8-14.0 _ T14
10 VOCs by 8260C PID=1508
151 2l T15
11
167 PiD=414 SAND WITH SILT AND GRAVEL (SW-SM); Moist, gray; 16
fine to course sand; fine to course subround gravel, few
17+ 12 PID=228 cobbles. +17
PID=1277
181 T18
13
Gravel content increases, no cobbles
191 PID=343 T19
201 1 1 +20
7| SAND (SP); Slightly moaist, light gray; fine to medium
.-’| sand; with silt; few fine subround gravel, and few cobbles.
21— ) T21
15
PID=25
22— T22
16 SAND WITH SILT AND GRAVEL (SP-SM); Slightly
237 moist, gray; fine to medium sand, fine to course subround T 23
PID=7 gravel.
24— T24
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
g8 £o Log
8 = =8 Logged by: BMG VE-8
Approved by: DAH Sheet 1 of 3
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Morell's Dry Cleaners - 080190 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, East of Morell's, South of MW-18 NA VE 8
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) © OQ%U 1egg ag o
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/26/2019 to 2/27/2019 NA No Water Encountered
Dist. |Depth i Dist.
Allsng (fZZt Exploration Completion Sample SamApIrzaalr\)I,LI?nailser & Field Tests Material Description Allzng
(feet)| bgs) and Notes Type/ID Lab Test(s) Type (ft)
18 PID=14
26+ T26
19 Few cobbles.
271 T27
PID=6 . 7--] SAND (SP); Maist, gray; fine to medium sand; trace silt;
28 20 ~..-."]| few fine subround gravel. T28
29+ SRR 129
21 )
30+ Bentonite chips, 1'-42' HH s — - - 30
bgs 11 SILTY SAND (SM); Moaist, light brown; fine to medium
-] |1 sand; few fine subround gravel.
3T 2 L +31
PID=16 AR
32T LA T32
23 PID=341
33 : | T33
344 24 A-8-34.0 a Laa
VOCs by 8260C P10 L
35+ ~TFS o : 35
25 “H SAND WITH SILT (SP-SM); Moist, light brown; fine to
|-} F| medium sand; trace fine subround gravel.
36T i T36
26 :-
371 PID=820 - T37
38t ' — : 38
27 || SILTY SAND (SM); Moist, light brown; fine to course
PID=69 ‘| |1 sand, fine to course subround gravel.
39T . 739
28
40T B T40
41+ 29 T41
4241 PID=26 T4
30 -1
43_' PID=36 '_43
44+ % PID=39 ] T44
45—+ ::_.1 12/20 sand filter pack, ) - — 45
32 |- . | 42'-65' bgs 5 SAND WITH SILT (SP-SM); Slightly moist, light brown;
. w | fine to medium sand; few fine subround gravel.
a7 |- T 1] SILTY SAND (SM); Moist, light brown; fine to medium 46
® [ A-8-47.0 1] sand
471 -C-4/. = : T47
VOCs by 8260C FD=08 |
487w PID=47 SAND WITH SILT (SP-SM); Slightly moist, gray; fine to 48
-1 | medium sand; few fine subround gravel.
49— T49
Legend See Exploration Log Key fi lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
28 g Log
8 e =3 Logged by: BMG VE-8
Approved by: DAH Sheet 2 of 3
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ect Project Address & Site Specific Location Coordinates Exploration Number
CONSULTING | 608 N 1st Street, Tacoma WA 98403, East of Morell's, South of MW-18 NA VE 8
Contractor Equipment Sampling Method Ground Surface (GS) Elev. -
Ecology Well Tag No.
Holt TerraSonic 150 cc Rotary core 0" (est) OQ%U 189 9
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Ben Sonic 2/26/2019 to 2/27/2019 NA No Water Encountered
Dist. [Depth i Dist.
Allong (feet Exploration Completion Sample SamApIrzaalr\)l,LI?nailser & Field Tests Material Description Along
(feet) | bgs) and Notes Type/ID Lab Test(s) Type @
= gc ﬁéﬁm:t%oﬁ%l“, --.7-7| SAND (SP); Very moist, red brown; fine to medium sand,
N --| screen, 45-65' bgs PID=7 ~..-.7| trace silt.
51+ % |- 1 | 151
PID=12.5
52—+ . T52
37 ::
53 753
38 |
54— PID=14 T54
55 49 |- + +55
561 A-8-56.0 _ 56
wl VOCs by 8260C PID=19
57— 57
PID=7
58 41 T58
59— 759
42
60 R T60
611 © I 61
PID=4.5
62+ s T62
PID=3.5
63 T63
45 |7
64— PID=2 T64
1 4o T feaged pYC endoap L L
657 46 reade endeap Bottom of exploration at 65 ft. bgs. 65
66T Note: A-8 was advanced at a 45 degree angle 166
47
67 T67
68 8 168
69 T69
49
70T T70
50
7T T71
72_' 51 ' 72
73T T73
52
74— T74
Legend See Exploration Log Key f lanati
ee oration Log Key for explanation -
o | Continuous core 7" ID L No Water Encountered of symbols g ey for exp Exploration
g8 £Q Log
8 = =8 Logged by: BMG VE-8
Approved by: DAH Sheet 3 of 3




SUPPLEMENTAL FOCUSED
FEASIBILITY STUDY

Morrell's Dry Cleaners Site
608 North First Street, Tacoma, Washington
FS No. 18489568, VCP No. SW1039

Prepared for: Walker Chevrolet

Project No. 080190-004-17 * August 10, 2018 Draft

NAspect

CONSULTING




“Aspect

CONSULTING

SUPPLEMENTAL FOCUSED
FEASIBILITY STUDY

Morrell's Dry Cleaners Site
608 North First Street, Tacoma, Washington
FS No. 18489568, VCP No. SW1039

Prepared for: Walker Chevrolet

Project No. 080190-004-17 ® August 10, 2018 Draft

Aspect Consulting, LLC

PRELIMINARY

Dave Heffner, PE Doug Hillman, LHG
Associate Remediation Engineer Principal Hydrogeologist
dheffner@aspectconsulting.com dhillman@aspectconsulting.com

Vv:\080190 Stadium Thriftway LLC\Deliverables\Morrells Supplemental FFS\August 2018
Draft\Supplemental FFS_Aug 2018 DRAFT.docx

Aspect Consulting, LLC 401 2nd Avenue S. Suite 201 Seattle, WA 98104 206.328.7443 www.aspectconsulting.com




ASPECT CONSULTING

Contents

1 Introduction and Background ... 1
1.1 Recommended On-Property Cleanup Alternative .....ccccccvvvevviiiiieeennnnnn. 2
1.2 Site Description and HiStOry ..o 2
1.3 Summary of Site Characterization and Remedy Selection Reports...... 3
1.3.1 2009 Site ConditioNs SUMMATIY ...ucivviiiiiiiieirie e 4
1.3.2 2011 Remedial Investigation Report.........cccceeevvivceiiiiiiicciicccee e 5
1.3.3 2011 Ecology Review Comments on the Remedial Investigation....5
1.34 2012 Data Gaps Investigation.......cccceeeeeeee, 5
1.3.5 2013 Focused Feasibility Study......cccoovveeieii, 6
2 Environmental Setting.........ccoooiiiiiieciiii s 7
2.1  Topography and SUrface COVEr.......coeiiiiiiiiiiiiiiiiee e e e e e 7
2.2  Hydrogeologic CoNditioONS ......ccccooiiiiiii e 7
3 Cleanup Requirements............cccceieeemuuiiiiiisserrseescss s s s s e e s s sennss s s s s e e s e e nnnnnns 9
3.1 Groundwater CleanUP ...cciiieeeiiiiiiiiie et e 9
3.1.1 Groundwater Exposure Pathways .......ccccovvvieviniriiiici e, 9
3.1.2 Groundwater Points of Compliance.......ccoovvvviiiiiiiiiieiince e, 10

3.1.3 Groundwater Constituents of Concern and Proposed Cleanup
LBV LS. it ea 10
7 To 1 I 4 1= o T U1 XSRS 11
3.2.1 Soil Exposure Pathways.......cccovviiiiiiiiiii e 11
3.2.2 Soil Points of CompliancCe ......coovvevviiiiiiiii e 11
3.2.3 Soil Constituents of Concern and Proposed Cleanup Levels......... 11
4 2014 Interim Cleanup Action.........cceeuuciiiiiiiicciirecre e e e eeees 13
4.1 Design and Construction of Biostimulation and SVE Facilities ........... 13
4.2 Biostimulant Injection and SVE System Startup ......cccoeeevvevveviinnceeennn. 13
4.3 Biostimulation Performance Summary.......cccccoeeiiiiiiiiiinceeccsvviieeen 14
4.4  SVE Performance SUMMArY .....cccoooiiiiiiiiiiiiiiies e eanns 14
5 On-Property Cleanup Level Exceedances........cccccccceeeiiiiiiirrnennncccinnsnnennns 16
5.1 VadoSe ZONE SOilS ...ciuuuuuiiiiiiiiiiiiiiiiisi ettt 16
5.2 Advance Outwash GroundwWater ..........ccccccuuuurummmumrmmmnnrneniernrererenernnennnn. 17
5.3  Deeper GrouNAWaAter . .....ciii i e e enens 17
6 Development of On-Property Remedial Alternatives............cccccuuveeennnees 19
6.1 Remedial Action GOalS........cceeiiiiiuiiiiiiii e e 19

PROJECT NO. 080190-004-17 « AUGUST 10, 2018 DRAFT



ASPECT CONSULTING

6.2 Assumptions in Developing Remedial Alternatives......cccccccceeieiiiiinenns 19
6.3 Selection and Description of Remedial Alternatives......c...ccccceeevvveeenns 20
6.3.1 Alternative 1 — Long-Term Controls and Environmental Covenant20
6.3.2 Alternative 2 — Expanded SVE of Accessible On-Property Soil
Contamination, and Biostimulation of Advance Outwash
LT oYU LT N7 ) (T SR 21
6.3.3 Alternative 3 - ERH and SVE of Accessible On-Property Soil
Contamination, and Biostimulation/HEPA of Advance Outwash

(] o 0T aTo 1Y, Z-1 <Y 23
6.3.4 Alternative 4 — ERH of Accessible On-Property Contaminated Soil
and Advance Outwash Groundwater ......cccccceeeiiiieiiiieriiien e eeeeeennnns 24

6.3.5 Alternative 5 — Comprehensive ERH of On-Property Contaminated
Soil and Advance Outwash Groundwater Following Building
1Y 0'8 Y Y 11 o o TP 25

6.3.6 Alternative 6 — Removal of On-Property Contaminated Soil to 15-
Foot Depth Following Building Demolition, and ERH of Deeper On-
Property Contaminated Soil and Advance Outwash Groundwater25

7 Evaluation of On-Property Remedial Alternatives..........ccccceuvcciiiiinnnnns 27
7.1 Evaluation Criteria.....ccccuuiuiiii e 27
7.1.1 MTCA Threshold Requirements .........ccccceeics 27

7.1.2 MTCA Selection Criteria....ccccccceiiiiieiieieccce e 27

7.1.3 MTCA Disproportionate Cost AnalySiS......ccceeevvrrevniiiriencnieeeneeeeeens 27

7.2  Evaluation with Respect to MTCA Threshold Requirements............... 28
7.3 Disproportionate Cost ANalySiS........uuciiiiiiieiieiieiiiiiee e 29
7.3.1 Benefits Rankings, Estimated Costs, and Benefit/Cost Ratios........ 29

7.3.2 Disproportionate Cost Analysis Recommendation.............cc......... 30

8 Remediation of the Parking Lot Parcel ...............oummmmiieeeeenee 30
RefEreNCES .......coiieeeeeeee et e 33
LimItatioNS... .o e e 34

List of Tables

1-1 General Site and Parcel Information (in text)

1-2  Soil Sampling Results
1-3  Reconnaissance Groundwater Sampling Results from Soil Borings

1-4  Groundwater Sampling Results in Advance Outwash Monitoring
Wells

ii DRAFT PROJECT NO. 080190-004-17 « AUGUST 10, 2018



1-5

1-6

1-7
3-1
3-2
4-1
6-1
7-1
7-2

ASPECT CONSULTING

Groundwater Sampling Results in Olympia Bed Interglacial Deposit
Monitoring Wells

Sub-Slab Vapor Sampling Results prior to and during Soil Vapor
Extraction Operations

Indoor Air Sampling Results prior to Soil Vapor Extraction Operations
Proposed Groundwater Cleanup Levels (in text)

Proposed Soil and Indoor Air Cleanup Levels (in text)

Soil Vapor Extraction System Gas Sampling Results (Pretreatment)
Summary of Remedial Alternatives and Estimated Costs

Evaluation of Remedial Alternatives for Threshold Criteria

Disproportionate Cost Analysis

List of Figures

1-1
1-2
1-3
2-1
2-2

4-1
5-1
8-1

Site Location Map

Site Plan Showing Pre-2013 Explorations

GORE® Survey Results, Interpolated Data for PCE
Cross Sections A-A’ and B-B’

Groundwater Elevations & Gradient Map in Advance Outwash -
December 22, 2010

2014 Interim Action
Assumed Areal Extent of On-Property Cleanup Level Exceedances

Conceptual Well Layout for Parking Lot Parcel
Investigation/Remediation

PROJECT NO. 080190-004-17 « AUGUST 10, 2018 DRAFT



ASPECT CONSULTING

List of Appendices

A

m O O @

Boring and Well Construction Logs

Time-Series Graphs for Groundwater COCs in Monitoring Wells

Soil Vapor Extraction System Performance Monitoring

Remedial Cost Estimates

Report Limitations and Guidelines for Use

DRAFT

PROJECT NO. 080190-004-17 « AUGUST 10, 2018



ASPECT CONSULTING

1 Introduction and Background

This Supplemental Focused Feasibility Study' (SFFS) develops and evaluates remedial
alternatives for addressing subsurface contamination at the Morrell’s Dry Cleaners site
(Site). The Site location is shown on Figure 1-1. Site contamination is primarily the result
of chlorinated solvent releases from historical dry cleaner operations” at 608 North First
Street in Tacoma, Washington (Property). The Site includes the Property and any off-
Property soil or groundwater confirmed or suspected of being impacted by chlorinated
solvent releases at the Property. The Site is enrolled in the Washington State Department
of Ecology (Ecology) Voluntary Cleanup Program (VCP) and assigned VCP No.
SW1039.

This SFFS is intended as a decision-making tool for achieving compliance with
environmental cleanup requirements under the Washington State Model Toxics Control
Act (MTCA), 70.105D Revised Code of Washington (RCW), and its implementing
regulations. While remediation efforts have been ongoing at the Site since 2014,
significant contamination remains both on and off the Property. Cleanup of residual on-
Property contamination is the focus of this SFFS. Practicable on-Property cleanup
alternatives are developed and evaluated with respect to the MTCA criteria for selecting
cleanup actions (Washington Administrative Code [WAC] 173-340-360). The cleanup
alternatives are intended to address the soil vapor intrusion, soil direct contact, and soil-
to-groundwater leaching exposure pathways.

The Property consists of two parcels, referred to in this SFFS as the Building Parcel and
the Parking Lot Parcel (Figure 1-2). The chlorinated solvent releases occurred on the
Building Parcel. Results of investigation and remediation efforts to date suggest that the
magnitude and extent of contamination on the Building Parcel are such that cleanup of
the Property will take many years unless the building is first demolished to improve
access to underlying contamination and very aggressive (and costly) remedial
technologies are applied®. Cleanup of the upgradient Parking Lot Parcel is expected to be
much more straightforward because soil and groundwater in that parcel are both less
contaminated and more accessible for cleanup activities. A cleanup scenario that focusses
on the Parking Lot Parcel is considered at the end of this SFFS, separate from the on-
Property cleanup alternative evaluation®.

! As discussed in this report, a Focused Feasibility Study was conducted for the Morrell’s Dry Cleaners
site in March 2013 (Aspect, 2013), followed by an interim cleanup action in 2014. The current
“supplemental” study considers additional actions needed to address residual contamination.

2 As discussed in this report, petroleum hydrocarbons are also present in the subsurface, and represent
a significant fraction of the total contaminant mass. The source of the petroleum hydrocarbons is
unknown. Historical dry-cleaning operations, which may have used petroleum hydrocarbons (e.g.,
Stoddard solvent) before chlorinated solvents came into use, is a possible source.

3 The owners of the Property are not in favor of building demolition.

4 The owners of the Property are interested in selling the Parking Lot Parcel and have requested that
this scenario be considered in the SFFS evaluation.

PROJECT NO. 080190-004-17 « AUGUST 10, 2018 DRAFT
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1.1 Recommended On-Property Cleanup Alternative

Six on-Property cleanup alternatives are developed in Section 6, and a disproportionate
cost analysis (DCA) is performed in Section 7.3 to quantify each alternative’s
environmental benefits versus costs. Alternative 2 is recommended for implementation.
This alternative would expand the application of soil vapor extraction (SVE) and
groundwater biostimulation, remedial technologies already being applied at the Site in an
interim cleanup action. Alternative 2 is expected to achieve groundwater cleanup levels
in roughly a 10-year time frame. Cleanup levels are likely to be difficult to achieve in
shallow soils beneath the Morrell’s building. However, with an environmental covenant
in place to protect against direct contact and vapor intrusion exposures, the Property
would likely be eligible for a Property-Specific No Further Action (NFA) opinion from
Ecology.

1.2 Site Description and History

Figure 1-2 is a Site Plan and Table 1-1 provides general Site and parcel information.

Table 1-1. General Site and Parcel Information

Site Name Morrell's Dry Cleaners
Facility/Site No. 18489568

VCP No. SW1039

VCP Site Manager Nick Acklam
Consultant and VCP Customer Aspect Consulting, LLC

Dave Heffner, P.E.
401 2™ Avenue South, Suite 201
Seattle, WA 98104

Site Address 608 North First Street, Tacoma, Washington 98403
Site Coordinates 47.264174°N, 122.448441°W

Public Land System Location T21N, R3E, S32, SW'4 of NEV4

City of Tacoma Zoning Community Commercial Mixed-Use (CCX)

On-Property Parcels
Building Parcel

Pierce County Parcel No. 2030-12-0031

Address 608 North First Street, Tacoma, Washington 98403
Property Owner Thriftway Properties, LLC

Tenant/Business Names Morrell's Dry Cleaners, Tease Chocolates

Parking Lot Parcel

Pierce County Parcel No. 2030-12-0033

Address 618 North First Street, Tacoma, Washington 98403
Property Owner Thriftway Properties, LLC

Tenant/Business Names Stadium Thriftway parking lot

Off-Property Parcels with Confirmed Impacts from Chlorinated Solvent Releases at the
Property

Pierce County Parcel No. 2030-12-0012

Address 16 North Tacoma Avenue, Tacoma, Washington 98403
Property Owner 4 the Boys Company, LLC

Tenant/Business Names Franco the Tailor (owner), Tully’s Coffee, offices
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Pierce County Parcel No. 2030-12-0013

Address 2 North Tacoma Avenue, Tacoma, Washington 98403
Property Owner Stadium, LLC

Tenant/Business Names Stadium Dental Health Center, retail

The Building Parcel (Parcel No. 2030-12-0031) is approximately 7,930 square feet and
contains a single-story, approximately 3,700-square-foot building®, which is currently
occupied by Morrell’s Dry Cleaners and Tease Chocolates. The Parking Lot Parcel
(Parcel No. 2030-12-0033) is approximately 13,450 square feet and is used primarily by
patrons of the south-adjacent grocery store (see next paragraph). The entire Property
outside the Morrell’s building footprint is paved with asphalt and concrete.

The adjoining property to the south contains an auto body shop and a Thriftway grocery
store and was formerly the Walker Chevrolet automobile dealership. The adjoining
properties to the northeast contain commercial and office space. The adjacent building is
separated from the Morrell’s building by an approximately 5-foot-wide paved, gated
alley.

According to reverse city directories, dry cleaning operations have been performed
continuously on the Property since 1929. Tetrachloroethene (PCE) was used in
successive dry-cleaning machines from the beginning of the Morrell’s tenancy in 1972°
until early 2009, when Morrell’s purchased the existing dry-cleaning machine, which
does not use PCE.

The Property is zoned by the City of Tacoma as Neighborhood Commercial Mixed-Use
District (NCX), allowing for a mix of residential, office, retail, and commercial service
uses. There are currently no firm plans for redeveloping the Property. For the purposes of
this SFFS, it is assumed that future land use will conform to the existing zoning.

1.3 Summary of Site Characterization and Remedy
Selection Reports

This section briefly summarizes the Site characterization and remedy selection reports
that have been submitted to Ecology under the VCP. Site characterization information is
summarized in tables, figures, and appendices as follows:

e Figure 1-2 shows pre-2013 soil and groundwater sampling locations.

e Table 1-2 shows soil sample results for the volatile organic compounds (VOCs)
PCE, trichloroethene (TCE), and naphthalene. These analytes were detected in at
least one soil sample at concentrations exceeding their respective screening
levels’. These data were collected prior to the 2014 cleanup action (as described
in Section 4).

5> As shown on Figure 1-2, the extreme northern portion of the building extends onto off-property
Parcel 2030-12-0012.

® PCE was likely used for dry cleaning at the Site prior to 1972 as well, but records are not available.
7 Refer to Section 3.2.3 for discussion of soil screening levels and other analytes detected in soil.
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e Tables 1-3 through 1-5 show the following groundwater sample results:

0 Table 1-3 — bromodichloromethane, PCE, TCE, and vinyl chloride in
reconnaissance groundwater samples;

0 Table 1-4 — carbon tetrachloride, PCE, TCE, cis-1,2-dichloroethene
(cDCE), 1,1- dichloroethene, and vinyl chloride in groundwater samples
from monitoring wells screened in advance outwash; and

0 Table 1-5 — PCE and cDCE in groundwater samples from monitoring
wells screened in Olympia bed interglacial deposits.

Similar to the soil results in Table 1-2, the analytes listed in these three tables
exhibit one or more screening level exceedances®.

e Table 1-6 shows sub-slab vapor sampling results prior to and during soil vapor
extraction (SVE) operations’, and compares them with the most stringent MTCA
Method B sub-slab soil gas cleanup levels. All analytes detected in at least one
sample are included in this table.

e Table 1-7 shows indoor air sampling results prior to SVE operations and
compares them with the most stringent MTCA Method B indoor air cleanup
levels. All analytes detected in at least one sample are included in this table.

e Figure 1-3 shows PCE results for a GORE® survey conducted beneath the dry
cleaner building and building perimeter in 2010.

e Figure 2-1 provides two Site cross sections (A-A’ and B-B’). The cross-section
locations are shown on Figure 1-2.

e Figure 2-2 shows groundwater elevations measured on December 22, 2010, in
monitoring wells screened in the advance outwash, along with estimated
elevation contours.

e Boring and monitoring well construction logs are provided in Appendix A.

e Time-series graphs for PCE, TCE, cDCE, and vinyl chloride in monitoring wells
are provided in Appendix B.

1.3.7 2009 Site Conditions Summary

The “Site Conditions Summary” (Aspect, 2009) documents due-diligence investigation
results performed by Stemen Environmental, Inc. (Stemen) between 2006 and 2008, and
follow-up investigations by Aspect in 2009, at the Morrell’s Dry Cleaners and adjacent
Walker Chevrolet sites. Investigation activities included: construction of 11 monitoring
wells (MW-2 through MW-11 and deep well MW-8D); sampling of soil, groundwater,
soil gas, and indoor air; and a camera survey of the sewer lines beneath and adjacent to
the Morrell’s building. Water was encountered beneath the building foundation, and an
analysis of the water bill of Tully’s Coffee (located across the alley to the north)

8 Refer to Section 3.1.3 for discussion of groundwater screening levels and other analytes detected in
groundwater.
° SVE operations are discussed in Section 4.
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indicated that an estimated 600,000 gallons of drinking water had been released between
May 2006 and September 2007.

The Site Conditions Summary describes the geologic and hydrogeologic setting, develops
a preliminary conceptual site model, and provides baseline groundwater sampling for the
Morrell’s Dry Cleaners and Walker Chevrolet sites.

1.3.2 2011 Remedial Investigation Report
The “Remedial Investigation Report” (Aspect, 2011; referred to herein as the RI Report)
describes the historical uses, environmental setting, and environmental investigations for
the Morrell’s Dry Cleaners and Walker Chevrolet sites. The remedial investigations (RI)
documents the following investigation activities:

e A Gore-Sorber survey in January and February 2010 to evaluate the extent of
volatile organic compounds (VOCs) beneath and in the immediate vicinity of the
Morrell’s building.

e Sampling in October 2010 of seven direct-push soil borings at locations inside the
Morrell’s building, in the alley north of the building, and on the sidewalk east of
the building.

e Construction and sampling in October 2010 of deep monitoring wells MW-12D
and MW-13D within the interglacial deposits along Tacoma Avenue north of the
Morrell’s building.

The RI described the preliminary conceptual site model and provided sufficient
investigative data to proceed with a feasibility study (FS).

1.3.3 2011 Ecology Review Comments on the Remedial

Investigation

Ecology’s review comments on the RI (Ecology, 2011) stated that the perched
groundwater in the advance outwash was adequately delineated but requested additional
delineation of the deeper groundwater within the interglacial deposits. Ecology also
recommended performing a Tier II indoor air sampling assessment in and adjacent to the
Morrell’s building.

1.3.4 2012 Data Gaps Investigation
The “Data Gaps Investigation Report” (Aspect, 2012) was prepared to address Ecology’s
RI review comments. The data gaps investigation included:

e Construction of deep monitoring well MW-14D in the right-of-way (ROW)
adjacent to the west side of the Morrell’s building.

e Sampling of eight direct-push soil borings on the south and east sides of the
Morrell’s building and in the parking lot.

e Sampling of groundwater, indoor air, and soil gas in the alley along the north side
of the building.
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1.3.5 2013 Focused Feasibility Study

Separate FFS reports were prepared for the Morrell’s Dry Cleaners and Walker Chevrolet
sites. The Morrell’s Dry Cleaners FFS (Aspect, 2013) developed cleanup action
objectives, and developed and evaluated cleanup alternatives in accordance with MTCA
criteria in WAC 173-340-360. The FFS identified sub-slab depressurization, SVE, and
biostimulation as viable cleanup technologies that could be implemented under the
current Site use. SVE was recommended to remove chlorinated VOC from beneath the
foundation and the glacial till and advance outwash sand beneath the building, using
perimeter SVE trenches and peripheral SVE wells that extend beneath the building.
Biostimulation was recommended to enhance the natural reductive dechlorination of PCE
in groundwater. The preferred remedy identified by the FFS was implemented as an
interim action in 2014; refer to Section 4.
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2 Environmental Setting

2.1 Topography and Surface Cover

The Site is located in the Stadium District of Tacoma between Wright Park and
Commencement Bay. The Stadium District is located above an escarpment that descends
to Commencement Bay. The Morrell’s Dry Cleaners parking lot is about Elevation 278
feet (NAVDSS8) and the top of the escarpment is about Elevation 240 feet. The top of the
escarpment is about 500 feet northwest and northeast from the Site boundary. The bottom
of the escarpment is about Elevation 20 feet at Schuster Parkway, which extends along
Commencement Bay. The lateral distance from the top to the bottom of the escarpment is
about 400 feet, thus the escarpment has an approximate 55 percent grade.

Wright Park is a 32-acre park with pervious cover that is located south of the Site (Figure
1-1). A surface water pond in Wright Park is located about 900 feet from the Site
boundary, and the pond is elevated above the Site. Commencement Bay, which is 1,200
feet from the Site boundary, is the closest surface water body downslope and
hydraulically downgradient from the Site.

Stadium District is predominantly covered with impervious surfaces and the Site and
surrounding properties (except Wright Park) are entirely covered with impervious
surfaces.

2.2 Hydrogeologic Conditions

Figure 2-1 provides hydrogeologic cross sections beneath the Site (see Figure 1-2 for
cross-section locations). Site soils consist of approximately 35 feet of silty sand and
gravel, interpreted as ice-contact deposits (Qvi) and glacial till (Qvt), overlying
approximately 30 feet of sand, interpreted as advance outwash (Qva). Underlying the
outwash sand is a sequence consisting primarily of silt and silty sand, with a limited
thickness of interbedded slightly silty sand, which is interpreted as Olympia bed
interglacial deposits (Qob). This sequence of silt, silty sand, and sand extends to at least
146 feet below ground surface (bgs), the maximum depth drilled on the Site. This same
sequence was recorded on the Tacoma General Hospital well logs, which extend to 275
feet bgs. The Tacoma General Hospital wells intersect a water bearing sandy gravel
interval between 255 and 275 feet bgs (Elevation 25 to 45 feet).

The advance outwash is the uppermost groundwater-bearing unit at the Site, and the base
of the outwash ranged from about 63 to 74 feet bgs in the Site boring logs. The depth to
groundwater is about 52 feet bgs beneath the Morrell’s Dry Cleaners parking lot.
Monitoring wells MW-1 to MW-11 and biostimulation wells MW-15 to MW-21 are
completed in the advance outwash. The five advance outwash wells constructed along
Tacoma Avenue North and North First Street (i.e., MW-3, MW-4, MW-6, MW-9, and
MW-10) did not yield water over multiple years of monitoring, and these dry wells were
subsequently decommissioned. On this basis, the upper water bearing unit is estimated
to terminate along the approximate boundary shown on Figure 2-2.
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Borings for MW-3, MW-5, MW-8D, MW-10, MW-11, and MW-12D to MW-14D
penetrated through the advance outwash into the Olympia bed interglacial deposits,
which are characterized as a leaky lower-confining unit with discontinuous, low-yield
sandy intervals. Deeper water-bearing zones were encountered within thin sandy intervals
of the Olympia bed interglacial deposits. Wells MW-8D and MW-12D to MW-14D,
completed in the interglacial deposits, yield limited quantities of groundwater during
sample collection, and would not be capable of providing a sustainable yield of 0.5
gallons per minute. The intersected water bearing units are under unconfined conditions,
and water column heights in the 20-foot screened intervals ranged from 2 to 9.5 feet of
water. The discontinuous, low-yield, water-bearing units in the Olympia bed interglacial
deposits likely contain nonpotable groundwater based on low yield (WAC 173-340-
720(2)(b)(i1)), and unlikely interconnection with potential future sources of drinking water
(WAC 173-340-720(2)(c)). Impacted groundwater within the interglacial deposits would
be unlikely to reach surface water, which is about 140 feet beneath and 1,200 feet lateral
from the Site boundary.

Figure 2-2 shows contoured groundwater elevations in the advance outwash in December
2010. Groundwater elevations observed in the advance outwash combined with the
understanding of hydrogeologic conditions are consistent with a conceptual model of:

* Recharge is derived primarily from precipitation and irrigation at Wright Park.

* Recharge infiltrates downward to the advance outwash where it perches on the
underlying leaky confining unit formed by the Olympia beds.

* The perched groundwater in the advance outwash migrates laterally from Wright
Park across the Site to the north and west.

e Perched groundwater concurrently leaks downward through the Olympia beds,
fully infiltrating and leaving the advance outwash dry to the northwest and
northeast of the Site.
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3 Cleanup Requirements

This SFFS is developed to evaluate cleanup alternatives to address the release of
contamination from the soil and upper water bearing unit, and to mitigate and/or control
on-Property exposure pathways.

3.1 Groundwater Cleanup

3.1.71 Groundwater Exposure Pathways
Potential groundwater exposure pathways and receptors include:

* Humans who drink contaminated groundwater in the future, if groundwater is
brought to the surface for this purpose.

* Humans in buildings inhaling indoor air contaminated—via vapor intrusion—by
volatilization from impacted groundwater.

* Direct exposure for aquatic ecological receptors in Commencement Bay, if
contaminants in groundwater discharge to surface water.

* Humans consuming aquatic ecological receptors contaminated by discharges to
surface water.

Based on the perched nature and limited lateral extent of the upper water-bearing unit; the
more than two orders of magnitude decrease in PCE concentrations between the upper
water-bearing unit and the deeper, downgradient water-bearing unit; the 1,200-foot
distance from the Property to surface water of Commencement Bay; and the apparent
biodegradation of chlorinated VOC:s, it is unlikely that contaminants in groundwater from
the upper water-bearing unit are discharging to surface water. As a result, the human
consumption and direct exposure for aquatic ecological receptor pathways are not
complete at this Site.

Volatile contaminants that have been detected in indoor air (Table 1-7) are assumed to
originate from contaminated soils and/or from the building itself, not from contaminated
groundwater. Since the depth to groundwater is relatively large (greater than 50 feet bgs),
dissolved petroleum hydrocarbons such as benzene are not a vapor intrusion concern per
Ecology guidance'®. However, the potential for vapor intrusion impacts by chlorinated
VOCs that may volatilize from groundwater cannot be ruled out based on Ecology
guidance'!.

Advance outwash groundwater is not currently used as a drinking water source. Based on
the limited saturated thickness and lateral extent of this unit, it is unlikely to be used for
drinking water purposes in the future. However, potential migration of contaminated

10 Updated Process for Initially Assessing the Potential for Petroleum Vapor Intrusion (Ecology,
2016b) discusses vertical screening distances for buildings in determining whether the initial VI
assessment process is complete.

' Chapter 2 of Guidance for Evaluating Soil Vapor Intrusion in Washington State (Ecology, 2016a)
discusses the “100-foot rule” as a guideline for determining whether the vapor intrusion pathway must
be considered for contaminants other than petroleum hydrocarbons.
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water from the advance outwash to deeper units that could support future drinking water
use cannot be ruled out and the human drinking water pathway could potentially be
complete in the future.

3.1.2 Groundwater Points of Compliance
The groundwater point of compliance is established throughout the Site from the
uppermost level of the saturated zone extending vertically to the lowest depth that could
potentially be affected by the Site.

3.1.3 Groundwater Constituents of Concern and Proposed Cleanup

Levels

The constituents of concern (COCs) in groundwater include the chlorinated VOCs carbon
tetrachloride, PCE, TCE, cDCE, 1,1-dichloroethene, and vinyl chloride. The proposed
cleanup levels are the more stringent of the MTCA Method A groundwater cleanup levels
and the maximum contaminant levels (MCLs). The proposed cleanup levels are defined

in Table 3-1.
Table 3-1. Proposed Groundwater Cleanup Levels
Proposed
MTCA Method A MCL Cleanup Level
(Hg/L) (Hg/L) (Hg/L)
Carbon Tetrachloride - 5 5
PCE 5 5 5
TCE 5 5 5
cDCE - 70 70
1-1-Dichloroethene - 7 7
Vinyl Chloride 0.2 2 0.2

As shown in Table 1-3, bromodichloromethane was detected above its screening level in
three reconnaissance groundwater samples collected in 2006/2007 during the Tully’s
drinking water leak. Bromodichloromethane is a byproduct of drinking water
disinfection, and its presence in these samples is attributable to the water leak. Therefore,
bromodichloromethane is not identified as a COC.

Other analytes detected in groundwater samples at concentrations below screening levels
include the following;:

e Chloroform (detected below 80 pg/L screening level)

e Trans-1,2-dichloroethene (tDCE; detected below 100 pug/L screening level)
e Benzene (detected below 5 pug/L screening level)

e Naphthalene (detected below 160 pg/L screening level)

e Lead (detected below 15 pg/L screening level)
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3.2 Soil Cleanup
3.2.1 Soil Exposure Pathways

Potential exposure pathways and receptors include:

*  Workers contacting contaminated soils in the future (skin contact or incidental
ingestion) during excavation or other construction-related activities, if no worker
protection controls are in place.

* Humans in buildings inhaling indoor air contaminated—via vapor intrusion—by
volatilization from impacted soils.

* Leaching of soil contamination to the upper water-bearing unit from surface
infiltration, condensate, and plumbing leaks.

* Terrestrial ecological receptors contacting contaminated soils in the future, if no
controls are in place.

Areas of the Property with COCs in soil are paved with asphalt or covered with buildings,
limiting the potential for the human or ecological receptor direct contact pathways under
current conditions. Any future construction activities in these areas that disturb the
overlying pavement could result in completion of the human direct contact pathway, but
this could be effectively managed with appropriate soil-handling protocols. Soil vapor
and indoor air monitoring results indicate that the vapor intrusion pathway may currently
be complete at the Morrell’s building, although the measured concentrations of
chlorinated solvents in indoor air may be attributed to an operating dry cleaner with a
long history of chlorinated solvent usage.

3.2.2 Soil Points of Compliance
The point of compliance for the direct contact and ingestion exposure pathways extends
from the ground surface to a depth of 15 feet bgs. The point of compliance for the
leaching exposure pathway extends from the ground surface to the groundwater table (at
approximately 53 feet bgs). The point of compliance for the indoor air exposure pathway
is all occupied spaces within the building.

3.2.3 Soil Constituents of Concern and Proposed Cleanup Levels
The COCs in soil include the chlorinated VOCs PCE, TCE, and vinyl chloride, and the
petroleum hydrocarbons benzene, total xylenes, and naphthalene. PCE and TCE were
detected above screening levels in soil, sub-slab vapor, and indoor air samples.
Naphthalene was detected above its screening level in soil and sub-slab vapor. Benzene
and total xylenes were detected above screening levels in sub-slab vapor and indoor air.
Vinyl chloride was detected above its screening level in sub-slab vapor.

The proposed cleanup levels for soil are the same as the screening levels: MTCA Method
A cleanup levels for unrestricted land use. The proposed cleanup levels for indoor air are
the MTCA Method B indoor air cleanup levels (most stringent of cancer and noncancer
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values) adjusted for commercial use'?. Table 3-2 provides the proposed soil and indoor
air cleanup levels.

Table 3-2. Proposed Soil and Indoor Air Cleanup Levels

Proposed Soil Proposed Indoor Air
Cleanup Level Cleanup Level
(mg/kg) (ng/m°®)
PCE 0.05 404
TCE 0.03 1.6
Vinyl Chloride - 1.2
Benzene 0.03 1.35
Total Xylenes 9 192
Naphthalene 5 0.309

Although cDCE and tDCE were detected in soil gas, and cDCE was detected in soil and
indoor air, these bioattenuation daughter products of PCE are not indicator hazardous
substances in soil (WAC 173-340-703) and are not retained as COCs in soil or indoor air.
In all samples with cDCE and tDCE detections, PCE is also detected, typically at a much
higher concentration. Their overall threat to human health and the environment is much
lower than that of PCE, and remedial actions that address PCE-contaminated soil would
also address cDCE and tDCE. Furthermore, Ecology has not established indoor air
cleanup levels for cDCE and tDCE.

Chloroform and acrolein were detected above their sub-slab soil gas screening levels in a
single sample collected beneath the Morrell’s building (the sample collected from VP-4
on 9/7/16; refer to Table 1-6). Chloroform is sometimes found at low concentrations in
drinking water as a byproduct of the chlorination process. Acrolein is a simple
unsaturated aldehyde that is used as a contact herbicide to control submersed and floating
weeds and algae in irrigation canals. Since these compounds are not associated with dry
cleaning operations and are not commonly encountered as soil contaminants in urban
settings, they are not considered COCs.

Toluene and ethylbenzene were detected in soil gas and indoor air, but only at
concentrations below their respective screening levels. Other petroleum hydrocarbons
were also detected soil and soil gas, and other VOCs were detected in soil gas (Table 1-
6), but in all cases either concentrations were below screening levels or soil and indoor
air cleanup levels have not been established for those compounds.

12 Section 6.6.2 of Ecology’s draft Guidance for Evaluating Soil Vapor Intrusion (Ecology, 2016a)
provides for adjustment of Method B values where the building of concern is being used commercially.
Based on a commercial exposure of 40 hours per week rather than continuous exposure (168 hours per
week), the table values were increased by a factor of 4.2.
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4 2014 Interim Cleanup Action

A cleanup interim action (IA) was performed in 2014 to implement the preferred remedy
identified by the FFS (Aspect, 2013). Remedial objectives included reducing risks for the
indoor air, soil, and groundwater exposure pathways. It was not anticipated that the 2014
IA would achieve MTCA Method A soil and groundwater cleanup levels. It was assumed
that Site closure would not be approved by Ecology until contaminant concentrations
meet cleanup levels throughout the Site, or if conditional points of compliance are
approved at the Property boundary.

4.1 Design and Construction of Biostimulation and SVE
Facilities

The Construction and Design Report (Aspect, 2014a) documents design and construction
of biostimulation and SVE facilities for the IA. The SVE system is designed to remove
VOC contaminant mass from beneath the Morrell’s building and to control the migration
of soil vapor. A 48-foot-long SVE trench (VE-H) was constructed in the alley on the
north side of the Morrell’s building, and a sub-slab suction pit (VE-SS) was constructed
inside the building. Four angled SVE wells were constructed beneath the building (VE-1
through VE-4). VE-1 and VE-2 are completed in the glacial till, with screen intervals of
18 to 32 feet bgs. VE-3 and VE-4 are completed in the advance outwash, with screen
intervals of 30 to 45 feet bgs. The above-ground portion of the SVE system includes a 2-
horsepower single-phase regenerative blower, a 55-gallon moisture separator with
automatic water transfer pump, and two 55-gallon vapor-phase granular activated carbon
(GAC) drums connected in series.

Seven new biostimulation wells were constructed: four angled wells beneath the alley and
Morrell’s building (MW-15 to MW-18); two vertical wells on the south side of the
building (MW-19 and MW-20); and one vertical well at the northeast corner of the
building (MW-21). Refer to Figure 4-1 for SVE and biostimulation component locations.
Boring and well construction logs are provided in Appendix A.

4.2 Biostimulant Injection and SVE System Startup

The Construction Completion Report (Aspect, 2014b) documents implementation of
biostimulation and SVE as components of the IA. In June 2014, biostimulants were
pumped into impacted wells in the advance outwash to optimize in situ treatment,
including angled wells MW-15 through MW-18 and vertical wells MW-2, MW-8, MW-
19, MW-20, and MW-21. Approximately 550 gallons of a dilute mixture of 3D-
Microemulsion (3DMe® Factory Emulsified) and Hydrogen Release Compound (HRC
Primer®) were pumped into each of the nine wells. 3DMe® is a blend of lactate,
polylactate esters, and free fatty acids and fatty acid esters that were diluted at the Site
and injected as a high-volume emulsion. According to manufacturer literature, 3DMe®
provides variable release rates of electron donors to biostimulate groundwater for periods
of up to 3 years. HRC Primer® was added to the 3DMe® emulsion to quickly improve
the reducing conditions for the reductive dechlorination of chlorinated VOC:s.
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Continuous SVE operations were initiated in October 2014. An additional VE-SS was
constructed and connected to the SVE system in November 2014 to enhance sub-slab
depressurization coverage beneath the Morrell’s building .

4.3 Biostimulation Performance Summary

Six rounds of post-injection groundwater monitoring were conducted between January
2015 and January 2017. Tables 1-4 and 1-5 show groundwater sampling results for
monitoring wells screened in the advance outwash and the Olympia bed interglacial
deposits, respectively, and time-series graphs are provided in Appendix B. Biostimulation
successfully reduced the concentrations of PCE in groundwater by up to two orders of
magnitude, but PCE remained at concentrations up to four times the cleanup level in
January 2017. TCE concentrations also decreased significantly but remained above the
cleanup level. Biostimulation significantly reduced the total molar concentrations of
COCs. Biodegradation products, including cDCE and vinyl chloride, were generated
through PCE and TCE degradation. The concentrations of cDCE and vinyl chloride
remain above cleanup levels but are expected to decline once biostimulant activity runs
its course and PCE and TCE biodegradation diminishes.

4.4 SVE Performance Summary

The SVE system has continued to operate since startup in October 2014. During O&M
site visits, a photo-ionization detector (PID) is used to measure total VOC concentration
and an anemometer is used to measure gas flow rate at various points in the SVE system.
Based on these measurements, contaminant mass is primarily removed from the four
SVE wells; mass removal from the SVE trench and sub-slab suction pit is negligible.
However, continued operation of the sub-slab suction pit is necessary to maintain a
negative differential pressure across the floor slab, which ensures that soil vapor intrusion
into the Morrell’s building is not a concern.

Summa canister samples were also collected periodically and submitted for laboratory
analysis. All samples were analyzed for individual VOCs by EPA Method TO-15.
Selected samples were also analyzed for aliphatic and aromatic petroleum hydrocarbons
in three carbon ranges (by Method MA-APH). Sampling results from the following SVE
system locations are summarized in Table 4-1'*:

e The “VE-1/2 Leg” of the system, which includes soil gas extracted from SVE
wells VE-1 and VE-2 completed in the glacial till;

e The “VE-3/4 Leg” of the system, which includes soil gas extracted from SVE
wells VE-3 and VE-4 completed in the advance outwash;

e The sub-slab suction pit (VE-SS); and

e The combined flow prior to treatment in the GAC vessels.

13 Refer to Appendix C for sub-slab depressurization performance monitoring.
14 Refer to Appendix C for more comprehensive gas sampling results.
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Mass removal of petroleum hydrocarbons by the SVE system is comparable to mass
removal of chlorinated VOCs. This is evident from analysis of the combined flow (GAC
influent) sample collected on July 5, 2018, in which the sum of [PCE], [TCE], and [DCE]
is about 11,000 pg/m? and the sum of aliphatic hydrocarbons in the C5 to C12 range is
12,000 pg/m>. Chlorinated VOCs are primarily coming from the mid-depth soils beneath
the building (via angled wells VE-1 and VE-2 screened at 18 to 32 feet bgs), whereas
petroleum hydrocarbons are primarily coming from deeper soils (via angled wells VE-3
and VE-4 screened at 30 to 45 feet bgs). The source of the deep petroleum hydrocarbon
contamination is not known. One possible source is historical dry-cleaning operations,
which may have used petroleum hydrocarbons (e.g., Stoddard solvent) before chlorinated
solvents came into use.

PCE concentration is correlated to the total VOC concentration measured by PID using
the average of the [PCE]/[VOC] ratios measured on the seven occasions when GAC
influent samples were collected for laboratory analysis (refer to Table 4-1). The resulting
correlation factor of 0.29 is used to estimate PCE mass removal based on PID readings.
On this basis, the SVE system has removed an estimated 271 pounds (Ibs) of PCE from
the subsurface through June 2018. An average PCE removal rate of 0.633 Ibs/day is
estimated for the first 3 months of SVE system operation (mid-October through mid-
December 2014), versus 0.103 lbs/day estimated for the second quarter of 2018.
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5 On-Property Cleanup Level Exceedances

On-Property media with COC concentrations in excess of proposed cleanup levels
include vadose zone soils (i.e., soils above the advance outwash groundwater),
groundwater in the advance outwash, and deeper groundwater. (Refer to the Figure 2-1
cross sections.) As noted above, PCE is the primary COC, and PCE concentrations define
the extent of cleanup level exceedances in both soil and groundwater'?.

5.1 Vadose Zone Soils

Vadose zone soils extend from ground surface to the advance outwash water table at
approximately 53 feet bgs. Soil sample depths and sampling results are provided in Table
1-2, sample locations are shown on Figures 1-2 and 5-1, and boring logs are provided in
Appendix A. Most of the soil samples have been collected from depths of less than 9 feet
bgs. The highest PCE detection among these relatively shallow samples was 36 mg/kg
(2.5 feet bgs at DP-7), but most PCE detections were less than 3 mg/kg.

MW-21 is the only on-Property location where deeper soil contamination has been
investigated. Five depth-discrete samples collected from the MW-21 boring were
submitted for laboratory analysis. As shown in Table 1-2, PCE concentrations varied
widely with depth, from below the detection limit at 25 and 40 feet bgs to 44 mg/kg (the
highest site-wide detection in soil to date) at 15.5 feet bgs.

Other evidence of deeper on-Property vadose zone soil contamination includes the
following:

» SVE system gas sampling results (Table 4-1). After nearly four years of SVE
system operation, elevated concentrations of PCE and other chlorinated VOCs are
detected in soil gas extracted from 18 to 32 feet bgs, and elevated concentrations of
both chlorinated VOCs and petroleum hydrocarbons are detected in soil gas extracted
from 30 to 45 feet bgs. The SVE system continues to remove contaminant mass (both
chlorinated VOCs and petroleum hydrocarbons) at significant rates, in spite of the
fact that the tight soils are not particularly well-suited to SVE.

* Boring logs. The boring logs for SVE wells VE-1 through VE-4 all contain the
description "strong solvent-like odor in cuttings." The boring log for well MW-15
contains the description "strong solvent-like odor in cuttings” at about the 19-foot
depth, and a PID reading of 37 parts per million (ppm) at about the 24-foot depth'¢.
The boring log for well MW-19 has three separate description entries of "solvent
odor" in the 0- to 35-foot depth range, and a description entry of "slight solvent odor"
below the 35-foot depth.

Figure 5-1 shows the estimated areal extent of on-Property cleanup level exceedances in
vadose zone soils based on soil sampling results and the other evidence described above.
Based on depth-discrete sampling at MW-21 it is clear that cleanup level exceedances do
not extend from ground surface to the advance outwash water table at all locations within

15 Except for deeper groundwater; refer to the Section 5.3 discussion below.
16 Note that, since MW-15 is an angled well, the “depth” column on the left side of the boring log in
Appendix A is actually “distance down the hole.”
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this area. However, there is currently insufficient soil data to attempt to interpret lateral
migration of contaminants in vadose zone soils from the source area beneath the
Morrell’s building.

5.2 Advance Outwash Groundwater

Table 1-4 provides groundwater sampling results for monitoring wells screened in the
advance outwash, and Figure 5-1 shows well locations. As indicated in the table,
biostimulants were injected into all of the wells except MW-5 and MW-7 in June 2014.
The most recent groundwater sampling round was conducted in January 2017, 2.6 years
after the injection event. Interpretation of current “ambient” concentrations in advance
outwash groundwater is difficult, since: a) the manufacturer claims that the biostimulant
remains active for “up to 3 years” after injection; and b) we do not know how far the
effects of the biostimulant injection extended radially outward from the injection wells
(i.e., the biostimulant radius of influence). However, current PCE concentrations in the
bulk aquifer (i.e., away from the biostimulated wells) are likely higher than PCE
concentrations detected in samples collected from the biostimulated wells in January
2017.

Figure 5-1 shows the estimated areal extent of on-Property cleanup level exceedances in
advance outwash groundwater. Its northern and western boundaries correspond to the
Property boundaries. The estimated curved boundary to the south and east is based
primarily on PCE concentrations detected in wells MW-5'7, MW-7, and MW-8'8,

5.3 Deeper Groundwater

Borings for MW-3, MW-5, MW-8D, MW-10, MW-11, MW-12D, MW-13D, and MW-
14D penetrated through the advance outwash into the underlying interglacial deposits.
Figure 1-2 shows the boring locations, and boring logs are provided in Appendix A. The
base of the advance outwash ranges from approximately 63 to 74 feet bgs in these
borings, and was dry in MW-10, MW-12D, and MW-13D along Tacoma Avenue.

The underlying Olympia bed interglacial deposits are characterized as a leaky confining
unit with discontinuous, low-yield sandy intervals. Water-bearing zones were
encountered in on-Property boring MW-8D and off-Property borings MW-12D, MW-
13D, and MW-14D, which were completed as deeper groundwater monitoring wells.
Table 1-5 summarizes sampling results for these wells, and Figure 2-1 shows wells MW-
8D, MW-12D, and MW-14D in cross section.

On-Property well MW-8D is screened at 96 to 106 feet bgs. PCE, TCE, and vinyl
chloride have never been detected in this well in the nine sampling events conducted
between May 2009 and January 2017. The ¢cDCE concentration has steadily increased

17 PCE concentrations in MW-5 appear to be naturally attenuating over time, such that the current
concentration may be very close to the groundwater cleanup level.

18 As noted in Table 1-3, an estimated 600,000 gallons of drinking water was released between May
2006 and September 2007 (per analysis of water bills) by Tully's Coffee, which occupied the retail
space at the southeast corner of Tacoma Avenue and North First Street. This release likely contributed
to the apparent upgradient migration of advance outwash groundwater contamination.
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over this period, and it slightly exceeded the cDCE cleanup level for the first time in the
most recent sample. The presence of cDCE is likely the result of reductive dichlorination
of PCE. It is notable that there was already a clear trend of increasing cDCE
concentration at MW-8D before the June 2014 biostimulant injection event.

cDCE has also been detected in the three off-Property wells screened in the Olympia bed
interglacial deposits, but only at concentrations below the cDCE cleanup level. Low
concentrations of PCE and TCE have also been detected in those wells, with PCE
concentrations exceeding the PCE cleanup level on several occasions (once in MW-12D,
three times in MW-13D, and twice in MW-14D).

Due to insufficient data, the areal extent of on-Property cleanup level exceedances in
deeper groundwater cannot be estimated.
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6 Development of On-Property Remedial
Alternatives

Several practical on-Property remedial alternatives are selected and described in this
section. The remedial alternatives are then evaluated (in Section 7) and a “preferred”
alternative is identified.

6.1 Remedial Action Goals

The goals of on-Property remediation include goals associated with contamination
reduction and protection of human health, as well as a property reuse goal. Remedial
action goals associated with contamination reduction and protection of human health
include the following:

* Reduce contaminant concentrations in on-Property soil and groundwater to achieve
cleanup levels.

* Prevent human exposure to contaminated on-property soil and groundwater.

*  While near-surface soil concentrations remain elevated, prevent soil vapor intrusion
into the building.

* Minimize off-Property migration of contaminated groundwater.

The Property reuse goal is to obtain an unencumbered'® Property-Specific No Further
Action (NFA) opinion letter from Ecology. The NFA opinion letter would preferably
encompass the two tax parcels included in the Property. However, as is evident on Figure
5-1, the extent of contamination is much greater on the Building Parcel than it is on the
Parking Lot Parcel. Therefore, an alternate goal with respect to property reuse is to obtain
an unencumbered NFA opinion letter for the Parking Lot Parcel only. The remedial
alternatives described in this section address the entire Property. A cleanup action that
focuses on the Parking Lot Parcel is discussed in Section 8.

6.2 Assumptions in Developing Remedial Alternatives

The following assumptions were made in developing on-Property remedial alternatives:

e Figure 5-1 provides a reasonably accurate depiction of the areal extent of on-
Property cleanup level exceedances in advance outwash groundwater and vadose
zone soils.

e Alternatives will not include active remediation of deeper groundwater (i.e., it is
assumed that cleanup of shallower contamination will result in natural attenuation
of deeper groundwater contamination).

19 An “unencumbered” NFA opinion letter is one that does not encumber the Property with restrictions,
prohibitions, or institutional control requirements addressing residual contamination.
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6.3 Selection and Description of Remedial Alternatives

The following remedial alternatives were selected for evaluation in this SFFS:

* Alternative 1 — Long-Term Controls and Environmental Covenant

* Alternative 2 — Expanded SVE of Accessible On-Property Soil Contamination, and
Biostimulation of Advance Outwash Groundwater

» Alternative 3 — Electrical resistance heating (ERH) and SVE of Accessible On-
Property Soil Contamination, and Biostimulation/HEPA of Advance Outwash
Groundwater

* Alternative 4 — ERH of Accessible On-Property Contaminated Soil and Advance
Outwash Groundwater

* Alternative 5 — Comprehensive ERH of On-Property Contaminated Soil and
Advance Outwash Groundwater Following Building Demolition

* Alternative 6 — Removal of On-Property Contaminated Soil to 15-Foot Depth
Following Building Demolition, and ERH of Deeper On-Property Contaminated Soil
and Advance Outwash Groundwater

An important distinction among the alternatives is that Alternatives 5 and 6 assume that
the Morrell’s building will be demolished to improve access to underlying contaminated
media, whereas the earlier alternatives assume that the building will remain in place. The
Property owners are not in favor of building demolition.

Each alternative is described, and conceptual design criteria and assumptions are briefly
discussed. This provides the basis for estimating the cost of each alternative. The
estimates are present value costs using a discount factor of 0.7 percent®’. They have an
intended accuracy in the range of -30 to +50 percent.

The elements that make up the remedial alternatives and the estimated cost of each
alternative are summarized in Table 6-1. Itemized cost estimates for each alternative are
provided in Appendix D.

6.3.1 Alternative 1 - Long-Term Controls and Environmental

Covenant
Alternative 1 includes the following:

e Designating existing building and pavement as a cap that prevents direct contact
exposure to underlying contaminated soil. A plan would be developed addressing
periodic inspection and maintenance of the cap and specifying requirements to
ensure worker protection during intrusive activities, such as utility installation
and repair.

e Long-term operation of radon fans and/or the existing SVE system to prevent soil
vapor intrusion into the building. A plan would be developed addressing periodic

20 Discount factor based on real interest rate on US Treasury 30-year notes and bonds, Circular A-94
Appendix C, Office of Management and Budget (Revised November 2016).
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monitoring and maintenance of the vapor intrusion measures, and termination
after it is demonstrated that they are no longer necessary. The plan would also
specify contingency measures to be considered in the event that monitoring
indicates potential vapor intrusion concerns.

e Designating conditional points of compliance (CPOCs) in deep groundwater
wells for the vertically discharging chlorinated-VOC-contaminated groundwater
plume. The CPOCs would be permitted wells in the City of Tacoma ROW. A
groundwater monitoring plan would be developed that includes contingency
actions to be considered in the event that periodic monitoring indicates a potential
cleanup level exceedance at a CPOC. On-property wells would also be included
in the monitoring program, to track contaminant attenuation over time.

e Developing and recording an environmental covenant that incorporates the above
requirements. The adjacent property owners would be requested to sign a
subordination agreement, which would allow the covenant to encompass the Site
properties. The City of Tacoma would abide by a memorandum of agreement or
memorandum of understanding.

For cost-estimating purposes it is assumed that the existing SVE system operates for one
more year, after which it is decommissioned, and radon fans are installed to provide
continued vapor intrusion mitigation via sub-slab depressurization. Other than vapor
intrusion protection measures that coincidentally remove contaminant mass from the
subsurface, as well as any contingency actions that may become necessary, Alternative 1
does not include any active remediation after the existing SVE system is shut down.
Contaminant concentrations in soil and groundwater would be expected to decrease over
time via natural attenuation, but only at a very slow rate.

Cap inspection and maintenance, vapor intrusion mitigation and monitoring, and
groundwater monitoring would be required indefinitely (30 years assumed for cost
estimating purposes, in accordance with U.S. Environmental Protection Agency [EPA]
guidance [EPA, 1988]).

The estimated present value cost of Alternative 1 is $600,000.

6.3.2 Alternative 2 — Expanded SVE of Accessible On-Property Soil
Contamination, and Biostimulation of Advance Outwash

Groundwater

As discussed in Section 4.4, the interim action SVE wells (VE-1 through VE-4) have
removed a significant amount of contaminant mass from vadose zone soils beneath the
northeast portion of the Morrell’s building. However, those wells only target
contamination beneath the northeast portion of the building. Similarly, injection of
biostimulants into contaminated advance outwash groundwater in June 2014 showed
promise, based on the results of post-injection groundwater monitoring through January
2017. However, the existing injection wellfield covers only a portion of the estimated
groundwater exceedance area, and it is unclear how far the effects of the biostimulant
injection extended radially outward from the injection wells. In Alternative 2, these
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remedial technologies would be applied on an expanded scale. SVE would be expanded
to address all on-property contaminated vadose zone soils, and biostimulation would be
expanded to address all on-property contaminated groundwater in the advance outwash.

As discussed in Section 5.1, the estimated lateral extents of contaminated vadose zone
soils and advance outwash groundwater shown on Figure 5-1 are based on limited data.
In addition, the vertical distribution of contaminants in vadose zone soil is not known. In
this alternative, vertical soil borings would be advanced outside the building footprint to
better define the extent of on-property cleanup level exceedances. Borings that encounter
contamination would be completed as SVE wells, biostimulation wells, and/or
groundwater monitoring wells. SVE would require some wells screened in glacial till
soils and some screened in advance outwash soils?!. Selected borings that do not
encounter contamination would also be completed as groundwater monitoring wells to
define the perimeter of the contaminant plume. For the purpose of evaluating Alternative
2 in this SFFS, it is assumed that 12 additional vertical borings are completed as
injection/groundwater monitoring wells, and 14 as SVE wells (9 screened in glacial till
soils and 5 in advance outwash soils).

As in the 2014 interim action, angled wells would be used to expand coverage of the
remedial technologies beneath the Morrell’s building. For the purpose of evaluating
Alternative 2 in this SFFS, it is assumed that additional subsurface completions beneath
the building would include 10 SVE wells screened in the glacial till, 6 SVE wells
screened in the advance outwash, and 6 injection/groundwater monitoring wells. Wells
would need to be drilled from both sides of the building (i.e., the parking lot and North
First Street) to maximize coverage beneath the building footprint.

For cost-estimating purposes, it is assumed that the expanded SVE system operates for
six years, at which point contaminant removal rates have decreased such that the cost of
further operation cannot be justified. Individual SVE well lines would be periodically
monitored for soil gas flow rate and contaminant concentrations, and the system would be
operated in alternating patterns to maximize contaminant mass removal. However, due to
the relatively low permeability of glacial till soils and the difficulty of accessing those
soils with SVE wells while the building remains in place, it is assumed that near-surface
soil contamination would remain after SVE removal reaches its asymptotic limit.
Therefore, periodic cap inspection and maintenance, and vapor intrusion mitigation and
monitoring are assumed to be required indefinitely.

With respect to groundwater remediation, it is assumed that a round of biostimulant
injection is conducted once the new wellfield is installed, and a second round four years
later. As in Alternative 1, a groundwater monitoring plan would be developed and CPOC
wells would be installed in the City of Tacoma ROW. Demonstration that cleanup levels
have been achieved is assumed after 10 years of groundwater monitoring.

21 Both the wells screened in the glacial till (VE-1 and VE-2) and those screened in the advance
outwash (VE-3 and VE-4) have been productive with respect to contaminant mass removal. The
advance outwash soils are more permeable and, therefore, more amenable to SVE than the glacial till
soils. Closer spacing of SVE wells is likely required to remediate glacial till soils.
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As in Alternative 1, an environmental covenant would be developed and recorded. The
estimated present value cost of Alternative 2 is $1,500,000.

6.3.3 Alternative 3 — ERH and SVE of Accessible On-Property Soil
Contamination, and Biostimulation/HEPA of Advance

Outwash Groundwater

Alternative 3 would rely on in situ thermal technologies, SVE, and biostimulation to
remediate on-property vadose zone soil and advance outwash groundwater. The
technologies would target depth-discrete contaminated media as follows:

e Glacial Till Soils. Electrical resistance heating (ERH) would be used to treat
contaminated glacial till soils. The assumed treatment area corresponds to the
vadose zone soil exceedance area depicted on Figure 5-1. Electrodes would be
installed to heat the soils to near the water boiling point to volatilize
contaminants. Angled electrodes would be installed beneath the building, and
vertical electrodes elsewhere. ERH would be coupled with an enhanced SVE
system to capture and treat volatilized contamination. SVE wells would be
collocated with the ERH electrodes. For the purpose of evaluating Alternative 3
in this SFFS, it is assumed that a total of 30 electrodes would be installed, and
heating would occur over a 3-month period of operation. As with the existing
SVE system, vapor-phase contaminants in the extracted soil gas would be
adsorbed onto granular activated carbon (GAC).

e Advance Outwash Vadose Zone Soils. Similar to Alternative 2, SVE would be
used to remediate advance outwash vadose zone soils. Compared to the glacial till
soil, these deeper, higher-permeability soils are more amenable to SVE treatment
and would be more expensive to treat by ERH. As in Alternative 2, it is assumed
that six new angled wells beneath the building and five new vertical wells outside
the building footprint would be installed, all screened in the advance outwash
vadose zone. It is assumed that the SVE system would run for 3 years before
reaching its asymptotic removal limit.

e Advance Outwash Groundwater. Heat-enhanced plume attenuation (HEPA)
would be used along with biostimulant injection to treat contaminants in the
advanced outwash groundwater. An array of wells screened in the groundwater
would be installed in the groundwater exceedance area depicted on Figure 5-1.
Following biostimulant injection, electrodes would be installed in the wells and
the groundwater would be heated from 10—15 degrees Celsius to a target
temperature of 50 degrees Celsius. This temperature would be maintained for an
extended period to enhance biodegradation of dissolved contaminants. For the
purpose of evaluating Alternative 3 in this SFFS, it is assumed that a total of 20
injection/HEPA treatment wells would be installed, and that the elevated
groundwater temperature would be maintained for 1 year longer than the ERH
heating period.

The application of ERH to glacial till soils is expected to be more effective than the SVE
employed in Alternative 2. However, difficulties associated with installing electrodes
beneath the building may still result in pockets of residual near-surface soil
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contamination. SVE treatment is likely to remove considerable contaminant mass from
the advance outwash vadose zone soils. For the purposes of evaluation in this SFFS, the
following assumptions are made with respect to soil remediation in Alternative 3:

* Near-surface soil contamination remains beneath the building, such that capping and
vapor intrusion mitigation are still required to address direct contact and vapor
inhalation exposure concerns.

* Leaching of residual soil contaminants no longer causes cleanup level exceedances in
advance outwash groundwater.

With respect to groundwater remediation, it is assumed that biostimulant injection in
combination with HEPA is effective at reducing contaminant concentrations to below
cleanup levels in advanced outwash groundwater. As in Alternatives 1 and 2, a
groundwater monitoring plan would be developed and CPOC wells would be installed in
the City of Tacoma right-of-way. Demonstration that cleanup levels have been achieved
is assumed after 4 years of groundwater monitoring.

As in Alternatives 1 and 2, an environmental covenant would be developed and recorded.
The estimated present value cost of Alternative 3 is $3,100,000.

6.3.4 Alternative 4 — ERH of Accessible On-Property Contaminated

Soil and Advance Outwash Groundwater

In Alternative 4, the scope of ERH treatment described for Alternative 3 would be
expanded to include treatment of advance outwash vadose zone soils (in lieu of SVE
alone) and advance outwash groundwater (in lieu of biostimulant injection and HEPA
treatment). In the soil exceedance area depicted on Figure 5-1, electrodes would be
installed to heat the entire soil column down to the base of the advance outwash
groundwater zone. Angled electrodes would be installed beneath the building, and
vertical electrodes elsewhere. In the groundwater exceedance area depicted on that figure,
vertical electrodes would be installed to heat the advance outwash groundwater zone
only. ERH would be coupled with an enhanced SVE system to capture and treat
volatilized contamination. SVE wells would be collocated with the ERH electrodes. For
the purpose of evaluating Alternative 4 in this SFFS, it is assumed that a total of 60
electrodes would be installed, and heating would occur over a 6-month period of
operation. Electrical energy usage in this alternative is anticipated to be roughly twice
that of Alternative 3. Vapor-phase contaminants in the extracted soil gas would be
adsorbed onto GAC.

Since glacial till soils would be treated by the same technology as in Alternative 3, the
same treatment effectiveness would be achieved. However, advance outwash soils would
be more effectively treated compared to Alternative 3, which relies on SVE alone to treat
those soils. As in Alternative 3, it is assumed that treated vadose zone soils would still
represent a concern with respect to direct contact and soil vapor exposures, and that
leaching would no longer result in cleanup level exceedances in advance outwash
groundwater.

A groundwater monitoring plan would be developed and CPOC wells would be installed
in the City of Tacoma right-of-way. Demonstration that cleanup levels have been
achieved is assumed in this alternative after 3 years of groundwater monitoring.
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As with the previous alternatives, an environmental covenant encompassing the Site
properties would be required. The estimated present value cost of Alternative 4 is
$3,600,000.

6.3.5 Alternative 5 — Comprehensive ERH of On-Property
Contaminated Soil and Advance Outwash Groundwater

Following Building Demolition

As in Alternative 4, Alternative 5 would employ ERH treatment to remediate impacted
vadose zone soils and advance outwash groundwater. However, the Morrell’s building
would first be demolished, which would both improve access to underlying
contamination and reduce ERH construction costs. Vertical electrodes could be used
exclusively in Alternative 5, which would allow for a much more efficient ERH design. It
is assumed that a total of 40 electrodes would be required (reduced from 60 in Alternative
4). As in Alternative 4, and heating would occur over a 6-month period of operation. Due
to the more efficient system design, electrical energy usage in this alternative would be
somewhat lower than in Alternative 4, even though ERH performance would by
improved. Unlike Alternative 4, it is assumed that ERH treatment in Alternative 5 would
be successful in achieving cleanup levels in all on-property vadose zone soils. Therefore,
post-construction cap inspection and maintenance, and vapor intrusion mitigation and
monitoring, would not be required.

As in Alternative 4, a groundwater monitoring plan would be developed, CPOC wells
would be installed in the City of Tacoma right-of-way, and demonstration that cleanup
levels have been achieved is assumed after 3 years of groundwater monitoring.

The estimated present value cost of Alternative 5 is $2,800,000. This estimate does not
include loss of income generated by the existing building or the cost of constructing a
new building.

6.3.6 Alternative 6 — Removal of On-Property Contaminated Soil to
15-Foot Depth Following Building Demolition, and ERH of
Deeper On-Property Contaminated Soil and Advance Outwash

Groundwater

Alternative 6 is similar to Alternative 5 except that the upper 15 feet of on-property
contaminated soils would be removed prior to ERH treatment. Approximately 200 lineal
feet of temporary shoring would be installed along the north and west property
boundaries, and an estimated 5,100 tons of contaminated soils would be excavated and
disposed of at a hazardous waste landfill as F-listed waste. Clean fill would be imported
to restore grades prior to implementation of ERH treatment. The cost of ERH treatment
would be significantly lower than in Alternative 5 since less impacted soil would need to
be treated. However, the time frame for ERH treatment would be similar. Since soil
excavation would occur prior to ERH treatment, the overall cleanup time frame would be
somewhat longer than in Alternative 5.

Alternative 6 is more certain than Alternative 5 to achieve cleanup levels in shallow soils,
since contaminated soil removal is more reliable than ERH treatment. However, because
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the excavated soil would likely classify as hazardous waste, disposal costs would be very
high. The estimated present value cost of Alternative 6 is $4,400,000. This estimate does
not include loss of income generated by the existing building or the cost of constructing a
new building.
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7 Evaluation of On-Property Remedial Alternatives

7.1 Evaluation Criteria

This section discusses the minimum requirements and procedures for selecting cleanup
actions under MTCA (WAC 173-340-360).

7.1.71 MTCA Threshold Requirements

Cleanup actions selected under MTCA must meet four “threshold” requirements
identified in WAC 173-340-360(2)(a) to be accepted by Ecology. All cleanup actions
must:

* Protect human health and the environment
*  Comply with cleanup standards
* Comply with applicable state and federal laws

* Provide for compliance monitoring

7.1.2 MTCA Selection Criteria

When selecting from remedial alternatives that meet the threshold requirements, the
following three criteria, identified in WAC 173-340-360(2)(b), must be evaluated:

* Use permanent solutions to the maximum extent practicable. A disproportionate
cost analysis (DCA) is conducted to assess the extent to which the remedial
alternatives address this criterion. The general procedure for conducting a DCA is
described in Section 7.1.3.

* Provide a reasonable restoration time frame. MTCA places a preference on
remedial alternatives that can be implemented in a shorter period of time.

» Consider public concerns. Consideration of public concerns is an inherent part of
the Site cleanup process under MTCA. This SFFS considers public concerns as a
component of the DCA.

7.1.3 MTCA Disproportionate Cost Analysis
A DCA is conducted to determine whether a cleanup action uses permanent solutions to
the maximum extent practicable. This is done by evaluating the relative benefits and costs

of remedial alternatives. Seven criteria are considered in the evaluation as specified in
WAC173-340-360(3)(%):

* Protectiveness — The overall protectiveness of human health and the environment,
including the degree to which existing site risks are reduced, time required to reduce
the risks and attain cleanup standards, on-site and off-site risks during
implementation, and improvement in overall environmental quality.

* Permanence — The degree to which the alternative reduces the toxicity, mobility, or
volume of hazardous substances, including the adequacy of destroying hazardous
substances, the reduction or elimination of hazardous substance releases and sources
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of releases, the degree of irreversibility of treatment, and the characteristics and
quantity of the treatment residuals.

* Cost — The remedy design, construction, and long-term O&M costs to implement the
alternative.

* Long-term effectiveness — The degree of certainty that the alternative will
successfully and reliably address contamination that exceeds applicable cleanup
levels until cleanup levels are attained, the magnitude of the residual risk with the
alternative in place, and the effectiveness of controls to manage treatment residue and
remaining wastes.

» Short-term risk management — The risks to human health and the environment
during construction and implementation of the alternative, and the effectiveness of
measures that will be taken to manage such risks.

* Implementability — Includes consideration of whether the alternative is technically
possible; the availability of necessary off-Site facilities, services, and materials;
administrative and regulatory requirements; scheduling, size, and complexity of the
alternative; monitoring requirements; access for construction, operations, and
monitoring; and integration with existing facility operations and other current or
potential remedial actions.

* Consideration of public concerns — Includes concerns from individuals, community
groups, local governments, state agencies, and other interested organizations.

The DCA is based on a comparative evaluation of an alternative’s cost against the other
six criteria (environmental benefits). Per WAC 173-340-360(3)(e)(i), cost is
disproportionate to benefits if the incremental cost of an alternative over that of a lower-
cost alternative exceeds the incremental degree of benefits achieved by the alternative
over that of the lower-cost alternative.

7.2 Evaluation with Respect to MTCA Threshold
Requirements

The remedial alternatives are evaluated for compliance with the MTCA threshold criteria
in Table 7-1. All six alternatives provide for compliance monitoring and are expected to
be protective of human health and the environment. They vary significantly in
contaminant mass removal achieved, and only Alternatives 5 and 6 are expected to fully
comply with cleanup standards. Alternatives 3 and 4 are expected to do better than
Alternatives 1 and 2 in this regard. However, it is assumed that pockets of soil with
cleanup level exceedances will remain beneath the Morrell’s building following ERH
treatment of glacial till soils in Alternatives 3 and 4. ERH would be much more likely to
achieve soil cleanup levels if the building is first removed (Alternative 5), since that
would allow for effective placement of an electrode array??.

22 Since we are not aware of a more aggressive in situ technology than ERH for treatment of glacial till
soils, we believe that the building will need to be demolished in order to effectively clean up on-
Property soil contamination.
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Alternatives that do not fully comply with the MTCA threshold criteria are typically not
carried forward in the evaluation process. In this case, however, where only two
relatively high-cost alternatives fully comply, all six are carried forward to the next stage
of evaluation®.

7.3 Disproportionate Cost Analysis

As described in Section 7.1.3, a DCA is performed to evaluate whether a cleanup action
uses permanent solutions to the maximum extent practicable. The DCA quantifies the
environmental benefits of each remedial alternative, and then compares alternative
benefits versus costs. Costs are disproportionate to benefits if the incremental cost of a
more permanent alternative over that of a lower-cost alternative exceeds the incremental
benefits achieved by the alternative over that of the lower-cost alternative. Alternatives
that exhibit disproportionate costs are considered “impracticable” under MTCA.

The DCA is performed in Table 7-2. Environmental benefit is quantified by first rating
the alternatives with respect to each of the criteria (except cost??) discussed in Section
7.1.3. Rating values are assigned on a scale of 1 to 5, where 1 indicates the criterion is
satisfied to a very low degree, and 5 indicates the criterion is satisfied to a very high
degree. Since Ecology does not consider the criteria to be of equal importance, each
criterion is assigned a “weighting factor.” Based on Ecology input for feasibility studies
conducted at other sites, weighting factors are assigned as follows:

* Overall protectiveness: 30 percent

* Permanence: 20 percent

* Long-term effectiveness: 20 percent

* Short-term effectiveness: 10 percent

* Implementability: 10 percent

* Consideration of public concerns: 10 percent

A MTCA benefits ranking is then obtained for each alternative by multiplying the six
rating values by their corresponding weighting factors and summing the weighted values.
Finally, the benefits ranking of each alternative is divided by the alternative’s estimated
cost (in $million) to obtain a benefit/cost ratio, which is a relative measure of the cost
effectiveness of the alternative.

7.3.1 Benefits Rankings, Estimated Costs, and Benefit/Cost Ratios

The MTCA benefits rankings, estimated costs, and benefit/cost ratios for Alternatives 1
through 6 are presented at the bottom of Table 7-2. The benefit rankings range from a
low of 2.3 for Alternative 1 to a high of 4.3 for Alternative 5. Estimated costs range from
$600,000 (Alternative 1) to $4,400,000 (Alternative 6). Benefit/cost ratios range from a
high of 3.8 for Alternative 1 to a low of 0.9 for Alternative 6.

23 The threshold requirement that the alternative provide for a reasonable restoration time frame is
considered moot in this case and is not evaluated.
24 The cost criterion factors into the DCA after the environmental benefit is quantified.
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7.3.2 Disproportionate Cost Analysis Recommendation

Among the alternatives evaluated in this FFS, Alternative 1 achieved the highest
benefit/cost ratio. However, while Alternative 1 is expected to be protective of human
health, it will not achieve soil and groundwater cleanup levels in a reasonable time frame.
Therefore, while it may be acceptable as an interim measure (e.g., until the existing
building is demolished), it is not expected to result in the Property being eligible for a
Property-Specific NFA opinion from Ecology.

Alternative 2, which would expand the application of remedial technologies already
implemented at the Site, achieved the second-highest benefit/cost ratio. This alternative
is expected to achieve groundwater cleanup levels in roughly a 10-year time frame.
However, cleanup levels are expected to be difficult to achieve in shallow soils
beneath the Morrell’s building. With an environmental covenant in place to protect
against direct contact and vapor intrusion exposures, the Property would likely be
eligible for a Property-Specific NFA opinion from Ecology.

Alternative 5, which includes demolition of the Morrell’s building followed by
application of a very aggressive (and costly) remedial technology, achieved the third-
highest benefit/cost ratio. Alternative 5 has a relatively short cleanup time frame, and
the Property would likely be eligible for an unencumbered Property-Specific NFA
opinion. However, the Property owners are not in favor of building demolition.

Based on the above considerations, Alternative 2 is recommended for implementation.
Among the alternatives that are likely to result in the Property being eligible for a
Property-Specific NFA opinion from Ecology (all except Alternative 1), the DCA
identified Alternative 2 as the most cost-effective.

8 Remediation of the Parking Lot Parcel

This section focuses on remediation of the Parking Lot Parcel, with the goal of obtaining
an unencumbered NFA opinion letter from Ecology for that parcel only®*. Cleanup of the
Parking Lot Parcel is more straightforward than cleanup of the Building Parcel for the
following reasons:

* The extent of vadose zone soil contamination is expected to be limited to the extreme
northwest corner of the parcel?, and concentrations are expected to be much lower
there than beneath the northern portion of the Morrell’s building.

* Because the Parking Lot Parcel is upgradient of the former source area beneath the
Morrell’s building, it is expected to have much lower contaminant concentrations in
advance outwash groundwater compared to the Building Parcel.

25 The owners of the Property are interested in selling the Parking Lot Parcel and have requested that
this scenario be considered in the SFFS evaluation.

26 Although there are no soil sampling results confirming vadose zone contamination at this location,
solvent odors were noted from near ground surface to at least 40 feet bgs during the drilling of MW-
19.
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* Since there are no large structures on the Parking Lot Parcel, access to the subsurface
1s much more straightforward.

Another benefit of being upgradient of the former source area is that once groundwater in
the Parking Lot Parcel is remediated, it is unlikely to be recontaminated by residual
contamination in the Building Parcel?’.

The assumed areal extent of vadose zone soil and advance outwash groundwater
contamination in the Parking Lot Parcel shown on Figure 5-1 is based on very limited
data. Additional subsurface investigation is needed and would likely be performed by
advancing an array of vertical borings, beginning along the on-property parcel boundary
(shaded purple on Figure 5-1) and expanding outward to the south and east. Borings that
encounter vadose zone contamination could potentially be completed as dual-purpose
wells, appropriately screened for both SVE?® and groundwater biostimulation. Borings
that do not encounter vadose zone contamination would be completed as groundwater
monitoring wells and, if subsequent monitoring indicates cleanup level exceedances, as
potential biostimulant injection wells. Wells that do not encounter groundwater
contamination would define the upgradient extent of contamination.

Figure 8-1 provides a conceptual well layout for investigation and remediation of the
Parking Lot Parcel, based on the assumed areal extent of vadose zone soil and advance
outwash groundwater contamination. It is assumed that 13 new vertical wells are installed
to supplement existing wells MW-5, MW-7, MW-19, and MW-20. The 3 new wells
along the south side of the Morrell’s building are assumed to encounter vadose zone soil
contamination and would be screened for both SVE and groundwater
monitoring/biostimulation. These wells, along with MW-19, and MW-20, would be
connected to the existing SVE system via subsurface piping installed around the south
and east sides of the building. The other 10 wells would be screened at the water table for
the purpose of groundwater monitoring and potential biostimulant injection.

Table D-7 in Appendix D provides a preliminary cost estimate of $520,000 for cleanup of
the Parking Lot Parcel under this scenario. The cost estimate assumes the following:

e The SVE system operates for 3 years®, after which a soil investigation confirms that
cleanup levels have been achieved in the northwest corner of the parcel.

* A single biostimulant injection event is conducted and, after 4 years of post-injection
groundwater monitoring, it is confirmed that cleanup levels have been achieved in the
advance outwash groundwater throughout the parcel.

27 As noted in Section 5.2, the Tully’s drinking water release between May 2006 and September 2007
is likely responsible for the apparent migration of groundwater contamination upgradient of the source
area.

28 SVE is assumed to be an appropriate cleanup technology for vadose zone soils based on the
expectation of only low contaminant concentrations in the Parking Lot Parcel.

2 Most of the existing SVE system’s capacity would be devoted to Parking Lot Parcel remediation
during this period. However, soil gas extraction from beneath the building (particularly via VE-SS)
would continue to the extent necessary to maintain mitigation of vapor intrusion.
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» After soil and groundwater cleanup levels are achieved, most of the wells are
decommissioned*’ and the cleanup action is reported to Ecology under the Voluntary
Cleanup Program (VCP) along with a request for a parcel-specific NFA opinion
letter.

It must be stressed that many assumptions have been made in developing this scenario.
The actual cost and time frame for cleanup of the Parking Lot Parcel will be highly
dependent on the magnitude and extent of contamination, which is currently not well
delineated.

30 Several wells would likely be needed for subsequent monitoring associated with cleanup of the
Building Parcel.
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Limitations

Work for this project was performed and this report prepared in accordance with
generally accepted professional practices for the nature and conditions of work completed
in the same or similar localities, at the time the work was performed. This report does not
represent a legal opinion. No other warranty, expressed or implied, is made.

All reports prepared by Aspect Consulting are intended solely for Walker Chevrolet (the
Client) and apply only to the services described in the Agreement with Client. Any use or
reuse by Client for purposes outside of the scope of Client’s Agreement is at the sole risk
of Client and without liability to Aspect Consulting. Aspect Consulting shall not be liable
for any third parties’ use of the deliverables provided by Aspect Consulting. Aspect
Consulting’s original files/reports shall govern in the event of any dispute regarding the
content of electronic documents furnished to others.

Please refer to Appendix E titled “Report Limitations and Guidelines for Use” for
additional information governing the use of this report.
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Table 1-2. Soil Sampling Results
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Sample Depth | Tetrachloroethene | Trichloroethene
Sample Location Sample Date (feet bgs) (PCE) (TCE) Naphthalene

B-1 06/29/07 0-2 0.04 <0.02U --

B-1 06/29/07 2-3 0.04 <0.02U --
DC1 08/31/06 8 <0.02U <0.02U <0.05U

DC-PLAS-2 09/18/06 18.5-20 -- -- --
DP-1 10/21/10 1 2.1 <0.03U <0.05U
DP-1 10/21/10 2 1 <0.03U <0.05U
DP-2 10/21/10 1 0.8 <0.03U <0.05U
DP-4 10/20/10 2 1.8 <0.03U <0.05U
DP-5 10/20/10 3 1.4 <0.03U <0.05U
DP-5 10/20/10 6 0.54 <0.03U <0.05U
DP-7 10/21/10 2 2.7 <0.03U <0.05U
DP-7 10/21/10 2.5 36 0.14 <0.05U

DP-8 10/20/10 3 <0.025U <0.03U 28

DP-8 10/20/10 4.5 <0.025U <0.03U 0.22

DP-9 10/20/10 3 <0.025U <0.03U <0.05U
DP-9 10/20/10 6 0.13 <0.03U <0.05U
DP-10 02/08/12 8.5 0.24 <0.03U <0.05U

DP-11 02/08/12 4 -- -- --
DP-12 02/08/12 55 <0.025U <0.03U <0.05U
DP-13 02/08/12 7 <0.025U <0.03U <0.05U
DP-14 02/08/12 7 <0.025U <0.03U <0.05U

DP-15 02/08/12 4 -- -- --

DP-16 02/08/12 4 -- -- --

DP-17 02/08/12 4 -- -- --

F-12 07/31/07 1 1.5 <0.02U --

F-20 07/31/07 1.7 2.1 <0.02U --
MW-21 10/11/13 11 0.63 <0.03U <0.05U
MW-21 10/11/13 15.5 44 0.57 <0.05U
MW-21 10/11/13 25 <0.025U <0.03U <0.05U
MW-21 10/11/13 40 <0.025U <0.03U <0.05U
MW-21 10/11/13 55 0.095 0.032 <0.05U

R-12 07/31/07 1 1.9 0.28 --

R-18 07/31/07 1.5 18 0.85 --

T-1 06/29/07 0-1.75 0.04 <0.02U --
TRENCH-BT-C 12/09/13 4.5 0.26 <0.03U <0.05U
TRENCH-BT-E 12/09/13 4.5 0.16 <0.03U <0.05U
TRENCH-BT-W 12/09/13 4.5 0.25 <0.03U <0.05U

Screening Level® 0.05 0.03 5

bgs below ground surface U not detected at the indicated detection limit
Notes:

1) All concentrations are in milligrams per kilogram (mg/kg). Only analytes with concentrations exceeding their respective
screening levels in at least one sample are included in this table. Detections are bolded. Screening level exceedances
are shaded. Refer to Section 3.2.3 for discussion of other analyte detections.

2) Soil sampling was also conducted for the purpose of profiling soil for off-site disposal. Those sampling results are not

included in this table.

3) The screening levels are Model Toxics Control Act (MTCA) Method A soil cleanup levels.
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Table 1-3. Reconnaissance Groundwater Sampling Results from Soil Borings
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

DC-PLAS-2-W B-1 PW-1 GW-7 GW-8
Beneath parking lot| Beneath adjoining lease
east of Morrell's space foundation south Beneath Morrell's | Beneath Morrell's | Beneath Morrell's
during Tully's of Morrell's during Tully's foundation during foundation after foundation after
drinking water leak® drinking water leak® Tully's drinkisng repair of Tully's , repair of Tully's ,
Screening water leak drinking water leak™|drinking water leak
Chemical Name® Level® 09/18/06 06/29/07 07/11/07 05/08/08 05/08/08
Bromodichloromethane* 0.08 1.5 1.5 2.3 <1U <1U
Tetrachloroethylene (PCE) 5 52 1,700 13,000 1,300
Trichloroethylene (TCE) 5 6 17 33 21
Vinyl chloride 0.2 19 0.51 <0.2U <0.2U
bgs below ground surface U not detected at the indicated detection limit

Notes:

1) All concentrations are in micrograms per liter (ug/L). Only analytes with concentrations exceeding their respective screening levels in at least one sample are included in this table.
Detections are bolded. Screening level exceedances are shaded. Refer to Section 3.1.3 for discussion of other analyte detections.

2) Screening levels are maximum contaminant level (MCL) for bromodichloromethane and Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for the other
analytes.

3) An estimated 600,000 gallons of drinking water was released between May 2006 and September 2007 (per analysis of water bills) by Tully's Coffee, which occupied the retail space
at the southeast corner of Tacoma Avenue and North First Street.

4) Bromodichloromethane is a byproduct of drinking water disinfection. Its presence is attributable to the Tully's drinking water leak.
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Table 1-4. Groundwater Sampling Results in Advance Outwash Monitoring Wells
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

cis-1,2-
Carbon Tetrachloroethene | Trichloroethene Dichloroethene
Well ID Sample Date Tetrachloride (PCE) (TCE) (cDCE) 1,1-Dichloroethene Vinyl chloride
08/28/07 1 2,900 1,800 7,100 19
01/30/08 <1U 1,400 520 2,000 <0.2U
10/02/08 1 1,900 880 2,300 <1U 3.1
05/12/09 <1U 1,600 930 2,400 <1U 2.7
12/22/10 <1U 2,100 1,100 2,100 <1U 2.7J
02/07/12 <100 U 1,600 810 1,400 <100 U <20U
Mw-2° 12/12/13 <1U 1,600 830 1,200 <1U 0.84
01/21/15 <1U 19 25 150 <1U 0.77
07/30/15 17 46 600 <1U 15
09/08/15 18 77 610 1.6 17
02/02/16 22 190 640 4.2 15
09/22/16 16 110 480 3.8 7.8
01/04/17 18 80 520 3.8 7.4
01/22/08 3.3 67 3 13 <0.2U
01/30/08 2 31 1.1 45 <0.2U
10/02/08 1.2 75 3.2 17 <1U <0.2U
05/11/09 <1U 17 1.1 44 <1U <0.2U
12/22/10 3.2 190 14 41 <1U <0.2U
45 02/07/12 4.6 140 8.7 25 <1U <0.2U
MW-5 01/09/14 <0.2U <0.2U 0.46 <0.2U <0.2U <0.2U
04/28/15 2.1 67 6.2 6.4 <1U <0.2U
09/09/15 31 3.6 3.6 <1U <0.2U
02/02/16 27 2.7 25 <1U <0.2U
09/07/16 12 1.4 1.4 <1U <0.2U
01/04/17 14 1.4 1.3 <1U <0.2U
01/22/08 <1U 6.6 <1U <1U <0.2U
01/30/08 15 15 <1U <1U <0.2U
10/02/08 15 <1U <1U <1U <1U <0.2U
MwW-7* 05/11/09 2 1.1 <1U <1U <1U <0.2U
12/22/10 3.3 1.4 <1U <1U <1U <0.2U
02/06/12 2.2 <1U <1U <1U <1U <0.2U
01/07/14 1.6 1.4 <1U <1U <1U <0.2U
04/22/08 <1U 1,300 780 2,400 <0.2U
10/02/08 <1U 680 390 3,600 10 6.9
05/12/09 <1U 780 370 2,600 4.3 2
12/22/10 <1U 470 150 1,800 3.7 1.4
02/07/12 <100 U 960 610 1,600 <100 U <20U
12/17/13 <50U 940 560 1,300 <50U <10U
MW -8° 01/20/15 <5U 14 8.5 1,200 6.4 9.4
07/30/15 41 17 740 15 8.9
09/10/15 18 13 1,000 4.2 12
02/01/16 21 13 830 2.5 7.1
09/07/16 <50U <50U 560 <50U <10U
09/22/16 16 11 500 2.2 5.4
01/05/17 19 12 480 1.8 5.6
12/17/13 <10U 460 110 380 <10U <2U
09/08/15 86 53 220 <1U 4
MW-15° 02/01/16 43 25 290 <1U 7.4
09/07/16 15 8.4 330 <5U 4
01/04/17 6.6 3.3 520 <1U 4.9
3 12/13/13 2.2 450 98 360 <1U 0.49
MW-16 01/21/15 <5U 14 6.3 180 <5U 2.2
MW-17° 12/13/13 3 170 24 81 <1U <0.2U
MW-18° 12/12/13 <1U 460 57 360 <1U 0.53
01/08/14 7 62 4.8 20 <1U <0.2U
01/21/15 <5U 9.7 <5U 45 <5U <1U
09/09/15 7.6 3.9 35 <1U 15
MW-19° 02/02/16 8.5 5.1 43 <1U 15
09/07/16 <20U <20U <20U <20U <4U
09/22/16 8.5 4.1 16 <1U 0.43
01/04/17 12 4.6 36 <1U 0.97
01/08/14 3.6 140 16 43 <1U <0.2U
01/20/15 <1U 7.4 5.3 79 <1U 1.8
09/09/15 11 5.8 150 <1U 15
MW-20° 02/02/16 <1U <1U 250 <1U 1.9
09/07/16 <20U <20U 250 <20U <4U
09/22/16 4.9 1.7 250 11 1.8
01/04/17 6.2 2 240 1.1 2.5
12/17/13 <10U 500 130 460 <10U <2U
01/20/15 <5U 15 12 270 <5U <1U
3 09/08/15 7.1 9.2 510 <1U 7.4
MW-21 02/01/16 18 17 650 <1U 9.7
09/22/16 12 13 320 <1U 4.1
01/04/17 15 14 340 <1U 4.2
Screening Level” 5 5 5 70 7 0.2
U not detected at the indicated detection limit
Notes:

1) All concentrations are in micrograms per liter (ug/L). Only analytes with concentrations exceeding their respective screening levels in at least one sample are included in
this table. Detections are bolded. Screening level exceedances are shaded. Refer to Section 3.1.3 for discussion of other analyte detections.

2) Screening levels are Model Toxics Control Act (MTCA) Method A groundwater cleanup levels for PCE, TCE, and vinyl chloride, and maximum contaminant levels
(MCLs) for the other analytes.

3) Biostimulated in June 2014.

4) Potential impacts from Tully's Coffee water leak. An estimated 600,000 gallons of drinking water were released between May 2006 and September 2007 (per analysis
of water bills).

5) Potential impacts from MW-20 biostimulation (June 2014).
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Table 1-5 - Groundwater Sampling Results in Olympia Bed Interglacial Deposit

Monitoring Wells
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Well ID Sample Date Tetrachloroethene (PCE) cis-1,2-Dichloroethene (cDCE)
05/11/09 <1U 11
12/22/10 <1U 21
02/06/12 <1U 26
01/10/14 <0.2U 42
MW-8D 04/28/15 <1U 54
09/08/15 <1U 65
02/02/16 <1U 62
09/07/16 <1U 69
01/12/17 <1U 77
12/22/10 6.1 22
02/06/12 <1U 17
01/10/14 0.7 22
MW-12D 04/29/15 <1U 13
09/10/15 <1U 9.1
02/02/16 <1U 9.2
09/07/16 <1U 3.4
01/12/17 <1U 3.0
12/22/10 14 30
02/07/12 4.2 28
12/16/13 5.9 32
MW-13D 04/29/15 <1U 14
09/09/15 4.1 22
02/02/16 2.2 23
09/07/16 2.3 13
01/12/17 11 16
02/06/12 4.2 28
01/23/14 2.4 4.5
04/29/15 2.2 2.5
MW-14D 09/09/15 9.2 15
02/02/16 1.8 2.2
09/07/16 3.2 3.6
01/12/17 7.4 4.8
Screening Level® 5 70
U not detected at the indicated detection limit
Notes:

1) All concentrations are in micrograms per liter (ug/L). Only analytes with concentrations exceeding their respective screening
levels in at least one sample are included in this table. Detections are bolded. Screening level exceedances are shaded. Refer
to Section 3.1.3 for discussion of other analyte detections.

2) Screening levels are Model Toxics Control Act (MTCA) Method A groundwater cleanup level for PCE and maximum
contaminant level (MCL) for cDCE.
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Table 1-6. Sub-slab Vapor Sampling Results prior to and during Soil Vapor Extraction Operations
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Sample Location GV-4 GV-5 GV-6 SV-1 SV-2 SV-3 SV-4 VP-1 VP-2 VP-3 VP-4 VP-4 VP-4 VP-4 VP-5 VP-5 VP-5 VP-7
Sample Date 5/8/08 5/8/08 5/8/08 1/21/09 1/21/09 1/21/09 1/21/09 2/9/12 2/9/12 2/9/12 10/15/14 4/21/15 9/7/16 12/28/16 4/21/15 9/7/16 12/28/16 10/15/14
Tenant space south
Sub-Slab Southwest of dry Morrell's Dry Cleaners lease space, Morrell's Dry Cleaners lease space, of Morrell's Dry
Soil Gas East of Morrell's South of South of Alley north of cleaner building | Alley north of | Alley north of | Alley north of middle of lease space adjacent to south interior wall Cleaners
Method B Dry Cleaners Morrell's Dry Morrell's Dry Southwest of Morrell's Dry Sewer main, near sewer Morrell's Dry Morrell's Dry Morrell's Dry
Screening Level | entry in parking Cleaners in Cleaners Morrell's building Cleaners, 125 feet west of connection Cleaners, Cleaners, Cleaners, Prior to SVE | After 35 days of | After 39-days of |VE-SS shutdown| After 35 days of | After 39-days of [VE-SS shutdown
Chemical (most s,tringent)1 lot parking lot building near sewer main | west of middle Property and GV-6 west side middle east side Startup VE-SS shutdown|VE-SS shutdown | for sampling only|VE-SS shutdown|VE-SS shutdown|for sampling only| Prior to SVE Startup
Chlorinated Volatile Organic Compounds
Tetrachloroethylene (PCE) 321 12,000 1,600 70,000 <200U 6,500 400 200 270 150,000 380 680,000 400 1,000 16 2,800 900 26 3,200
Trichloroethylene (TCE) 12.3 <20U 2,700 7,800 <200U <200U <200U <200U 1.1 <230 U 1.9 5,100 29 27 8.8 110 54 7.3 140
cis-1,2-Dichloroethylene (cDCE) 16,000 320 2,500 <200U <200U <200U <200U <0.72U <170U <1.2U <880 U 0.81 <2U <04U 8.2 25 0.74 8.6
trans-1,2-Dichloroethylene <50 U <50U <50U <200U <200U <200U <200U <0.72U <170 U <1.2U <880 U 2.7 <2U 0.45 <7.2U <2U <04U <69U
Vinyl Chloride 9.33 540 <200U <200U <200U <200U <200U <200U <047U <110U <0.78U <560 U <048U <13U <0.26 U <46U <1.3U <0.26 U <45U
Methylene Chloride 8,330 <1,000 U < 1,000 U <1,000 U <500U <500U <500U <500 U 60 <430U 150 23 <430U <87U
Chloromethane 1,370 <100 U <100U <100 U <200U <200U <200U <200U <1800 U <19U <1U 0.36 <19U <1U <0.21U <36U
Trihalomethanes (Disinfection By-Products in Chlorinated Potable Water)
Chlorodifluoromethane 762,000 <18U 15 <1.8U 0.89
Chloroform 3.62 <50U <50U <50U <200U <200U <200U <200U <1100 U <091U 18 0.83 <8.8U <24U <049U <85U
Dichlorodifluoromethane 1,520 <100 U <100U <100 U <200U <200U <200U <200U <1100 U 1.2 <13U 2.3 <9.0U <13U 2.2 <8.6U
Trichlorofluoromethane 1,070 <100 U <100U <100 U <200U <200U <200U <200U 1.2 <28U 1.2 <10U <28U 1.2
Petroleum Hydrocarbons
APH EC5-8 aliphatics® 90,000 1,700 5,600 1,700 3,500
APH EC9-12 aliphatics® 4,700 1,100 3,600 2,400 460
APH EC9-10 aromatics'® 6,000 <250 U <250 U <250 U <250 U
Benzene 10.7 140 390 230 <200U <200U <200U <200U <0.58U <140U <0.97U 1,300 <0.60U <1.6U 1 <5.8U <16U 0.94 <56U
Toluene 76,200 100 270 200 <200U <200U <200U <200U 1.9 <160 U 6 2,600 5.4 3.1 3.7 7.5 4 5.5 <6.6 U
Ethylbenzene 15,200 <100U <100U <100 U <200U <200U <200U <200U <0.79U <180 U 1.8 1,700 34 <22U 7.7 <7.8U <22U 3.3 <76U
m,p-Xylenes 1,520 500 <400U <400U <400U 3.2 <180 U 7.2 3,400 10 6.5 6.6 13 7.1 6 <76U
o-Xylene 1,520 200 <200U <200U <200U 0.92 <180 U 2.1 1,200 3.9 2.7 2.1 <7.8U 3 1.9 <76U
Total Xylenes 1,520 <100 U <100U <100 U 700 <600U <600U <600 U 4.12 <180 U 9.3 4,600 13.9 9.2 8.7 13 10.1 7.9 <76U
Naphthalene 2.45 <100U <100U <100 U <200U <200U <200U <200U <48U <900U <8.0U 2.8 1.8 8 2
1,2,4-Trimethylbenzene 107 <100 U <100U <100 U <200U <200U <200U <200U 2.8 <12U 3.8 <89U <12U 3
1-Propene 4.8 8.3 <34U 10
4-Ethyltoluene 2.6 <89U
Cyclohexane <0.64 U <34 U 150 <6.2U <34 U 150
Cyclopentane <14U 3.5 <14U 5.3
Hexane <0.66 U <18U 64 <64U <18U 89
Isobutylene 6.3 1.3 <46U <0.92U
Isopropylbenzene 6,100 <1,000 U < 1,000 U <1,000 U <200U <200U <200U <200U <0.92U 9.4
Pentane <15U 5.9 <15U 6.7
Styrene 15,200 <100 U <100U <100 U <200U <200U <200U <200U 35 <43U 1.3 <7.7U <43U 1.2
Other Volatile Organic Compounds
1-Butanol <30U 12 <30U <6.1U
2-Butanone (MEK) 76,200 <28U <15U <29U <27U <15U 5.3
4-Methyl-2-pentanone 45,700 <100 U <100U <100 U < 1,000 U <1,000 U < 1,000 U <1,000 U 1 <20U <41U 17 <20U <4.1U
Acetaldehyde <45U 16 <45U <9u
Acetone <1,000 U < 1,000 U <1,000 U 1,000 <1,000 U < 1,000 U <1,000 U 7.2 <24U 3.8 170 <24 U 8.4
Acrolein 0.305 5.9 <0.92U <46U <0.92U
Ethanol 7.9 <38U 19 <38U 31
Isopropyl Alcohol <23U <43U <86U 22 63 <86U
Vinyl acetate 3,050 <35U <7U <35U 52
U not detected at the indicated reporting limit
Notes:
1) All concentrations are in micrograms per cubic meter. Analytes detected in at least one sample are included in this table. Detections are bolded. Concentrations that exceed the screening level are shaded.
2) All samples were analyzed by EPA Method TO-15 for volatile organic compounds (VOCs). Samples collected on 9/7/16 and 12/28/16 were also analyzed by Method MA-APH for aliphatic and aromatic hydrocarbons in
the indicated carbon ranges. Non-petroleum compounds were subtracted from the EC5-8 aliphatic range prior to quantitation.
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Table 1-7. Indoor Air Sampling Results prior to Soil Vapor Extraction Operations
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Office Can|Office Can| Bakery Bakery Thriftway
Sample Location #1 #2 Can #3 Can #4 |Back Bakery|Front Bakery| Back Office Office Morrell's
Sample Date| 5/22/07 5/22/07 5/22/07 5/22/07 2/8/08 2/8/08 2/8/08 2/9/12 2/9/12
Indoor Air
Method B
Cleanup

Level Collected

(most from Dry
Chemical’ stringent)’ Collected within adjoining lease space south of Morrell's Dry Cleaners Cleaners
Tetrachloroethylene (PCE) 9.62 1,040 1,470 2,050 2,710 650 6,700 2,500 15 22
Trichloroethylene (TCE) 0.37 12 19 13 <9u <1,000U <1,000U <1,000U 5.7 9.0
cis-1,2-Dichloroethylene (cDCE) 10 18 <6U <6U <1,000U <1,000U <1,000U <0.14 U <0.14 U
Benzene 0.321 <5U <5U <5U <5U 380 <1,000U <1,000U 2.2 2.2
Toluene 2,290 7.5 6.0 <6U <6U 190 <1,000U <1,000U 9.0 7.3
Ethylbenzene 457 <7U <7U <7U <7U < 1,000 U <1,000U <1,000U 2.2 2.0
m,p-Xylenes 45.7 <13 U <13 U <13 U <14 U 8.1 7.2
0-Xylene 45.7 <7U <7U <7U <7U 3.1 2.8
Total Xylenes 45.7 <20U <20U <20U <21U 190 <1,000 U <1,000 U 11.2 10.0
U not detected at the indicated reporting limit
Notes:
1) All concentrations are in micrograms per cubic meter. Analytes detected in at least one sample are included in this table.

Detections are bolded. Concentrations that exceed the screening level are shaded.

2) Continuous soil vapor extraction operations were initiated on October 15, 2014.
Aspect Consulting Table 1-7
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Table 4-1. Soil Vapor Extraction System Gas Sampling Results (Pretreatmentl)
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1040), 608 North First Street, Tacoma, Washington

Location VE-1/2 VE-3/4 VE-SS GAC Influent
Date 7/5/18 7/5/18 7/5/18 10/15/14 | 3/13/15 6/30/15 | 2/26/16 | 8/30/16 | 10/26/17 | 7/5/18
Well Screen Intervals | Well Screen Intervals

Chemical 18 to 32 feet bgs 30 to 45 feet bgs Sub-slab Combined Flow Prior to Treatment'
Chlorinated Volatile Organic Compounds
Tetrachloroethene (PCE) 96,000 26,000 1,200 ve 800,000 31,000 38,000 7,500 21,000 21,000 ve 9,900 ve
Trichloroethene (TCE) 450 1,300 29 2,000 2,400 2,100 580 1,100 1,300 440
cis-1,2-Dichloroethene (cDCE) 5,300 1,300 <13 U 1,500 2,200 1,400 550 790 740 390
trans-1,2-Dichloroethene (tDCE) <200 U <99 U <1.3 U <1300 U <73U <66 U <20U <40U <99U <9.9U
1,1-Dichloroethene <200 U <99 U 4.6 <1300 U <73U <66 U <20U <40U <99U <9.9U
1,1,1-Trichloroethane <270 U <140 U 4.8 < 1800 U <100 U <91U <27U <55U <14 U
Vinyl chloride 440 <64 U <0.84 U <820 U <47 U <43U <13U <26 U <6.4U <6.4 U
Carbon tetrachloride <310 U <310 U 6.5 <2000 U 160 <100 U <31U <63 U 22
Chloroform <24 U 46 15 < 1600 U <90U <82U <24U <49U 15
Methylene chloride <43,000 U <22,000 U <290 U <1100 U <640 U <580 U <870 UJ 10,000 <2,200 U
1,4-Dichlorobenzene <120 U <60 U 1.0 < 1900 U <110 U <100 U <30U <60U <6 U
Petroleum Hydrocarbons
APH EC5-8 aliphatics®® <23,000 U 40,000 <150 U 10,000
APH EC9-12 aliphatics® <17,000 U <8,700 U 1,200 2,000
APH EC9-10 aromatics®® <12,000 U <6,200 U <82 U <620 U
Benzene <160 U 190 <11 U < 1000 U <59 U <53U <16 U 160 130 58
Toluene <190 U 280 4.5 <1200 U <69 U <63U <19U 280 200 93
Ethylbenzene <220 U <110 U <14 U < 1400 U <80U <72U <22U <43U 13 <11 U
Total Xylenes <650 U 650 <43 U < 1400 U <80U <72U <43 U 211 335 210
Naphthalene <52 U <26 U 3.0fb <26 U <52U <13 U 3.5fb
1,2-Dibromoethane (EDB) <38 U <19 U <0.56 U <2500 U <140 U <130 U <38 U <77U <1.9U
1,2-Dichloroethane (EDC) <20 U <10 U <0.24 U <1300 U <74 U <68 U <20U <40U <10U <1 U
Methyl tert-butyl ether (MTBE) <900 U <450 U <5.9 U <1200 U <66 U <60U <18 U <36 U <45 U
Propene <340 U <170 U <23 U <34 U <69 U <17 U
Isobutene <460 U <230 U <3 U <46 U <92U <23 U
Pentane <1,500 U <740 U <9.7 U 170 320 170
Cyclopentane <140 U <72 U <0.95 U <14 U 48 <7.2U
n-Hexane <1,800 U <880 U <12 U <1100 U 640 260 230 550 150
Cyclohexane <3,400 U <1,700 U <23 U <1100 U 370 160 <340U <690 U <170 U
Heptane <1300 U 630 150
2,2,4-Trimethylpentane <1500 U 2,700 1,500
Other Detected Volatile Organic Compounds
Acetone <2,400 U <1,200 U <16 U < 3000 U <440U <400U <240U <480 U <120 U
Acrolein <460 U <230 U <3 U <46 U <92U <23 U
CFC-113 <380 U <190 U 23 <38U <77U 23
Chlorodifluoromethane <180 U <88 U 1.3 <18 U <35U <8.8 U
Dichlorodifluoromethane <250 U <120 U 3.1 <1600 U <91U <82U 29 55 38
Ethanol <3,800 U <1,900 U <25 U <2400 U <140U <120U <380 U <750 U <190 U
2-Propanol <4,300 U <2,200 U <28 U <3200 U <180 U <160 U <430 UJ <860 U <220 U
Tetrahydrofuran 1,600 <54 U <49 U
Trichlorofluoromethane <280 U <140 U 5.8 < 1800 U <100 U <94 U <28 U <56 U <14 U
APH air-phase hydrocarbons J the value reported is an estimate (concentration is below lowest calibration standard)
bgs below ground surface U not detected at the indicated reporting limit
fb the analyte was detected in the method blank ve the value reported is an estimate (response exceeded the valid instrument calibration range)

Notes:

1) SVE gas samples were also collected from between and after the carbon vessels. Sampling results are provided in Appendix C, Table C-4.
2) All concentrations are in micrograms per cubic meter. Only analytes detected in at least one sample are included in this table. Detections are bolded.

3) All samples were analyzed by EPA Method TO-15 for volatile organic compounds (VOCs). Samples collected on 7/5/18 were also analyzed by Method MA-APH for aliphatic

and aromatic hydrocarbons in the indicated carbon ranges. Non-petroleum compounds were subtracted from the EC5-8 aliphatic range prior to quantitation.
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Table 6-1. Summary of Remedial Alternatives and Estimated Costs
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Alternative 1

Long-Term Controls and Environmental
Covenant®

Alternative 2

Expanded SVE of Accessible On-Property Soil
Contamination, and Biostimulation of Advance
Outwash Groundwater®

Alternative 3

ERH and SVE of Accessible On-Property Soil
Contamination, and Biostimulation/HEPA of

Advance Outwash Groundwater®

Alternative 4

ERH of Accessible On-Property Contaminated
Soil and Advance Outwash Groundwater®

Alternative 5

Comprehensive ERH of On-Property
Contaminated Soil and Advance Outwash
Groundwater Following Building Demolition

Alternative 6

Removal of On-Property Contaminated Soil to

15-Foot Depth Following Building Demolition,

and ERH of Deeper On-Property Contaminated
Soil and Advance Outwash Groundwater

Elements of
Remedial

Alternative®

o Operate existing SVE system for 1 more year

o Develop plans for cap 1&M, vapor intrusion

mitigation M&M, and groundwater monitoring

e Install deep groundwater CPOC wells

e Install radon fans for vapor intrusion mitigation

e Implement cap I&M, vapor intrusion mitigation
M&M, and groundwater monitoring

e Develop and record environmental covenant

o Operate existing SVE system for 1 more year

o Install and operate expanded SVE system

to remediate contaminated on-property glacial

till and advance outwash soils

o Install additional groundwater monitoring/

biostimulation wells and conduct two more

biostimulant injections

e Develop plans for cap 1&M, vapor intrusion

mitigation M&M, and groundwater monitoring

e Install deep groundwater CPOC wells

o Install radon fans for vapor intrusion mitigation

e Implement cap I&M, vapor intrusion mitigation

M&M, and groundwater monitoring

e Develop and record environmental covenant

o Operate existing SVE system for 1 more year

o Install and operate expanded SVE system

to remediate contaminated on-property

advance outwash soils

o Implement ERH to remediate contaminated
on-property glacial till soils

e Install additional groundwater monitoring/
biostimulation wells

e Conduct biostimulant injection with HEPA to
remediate contaminated on-property advance

outwash groundwater

e Develop plans for cap 1&M, vapor intrusion

mitigation M&M, and groundwater monitoring
o Install deep groundwater CPOC wells
e Install radon fans for vapor intrusion mitigation
e Conduct groundwater monitoring to
demonstrate compliance with cleanup levels

e Implement cap 1&M and vapor intrusion

mitigation M&M

e Develop and record environmental covenant

e Implement ERH to remediate contaminated

on-property glacial till soils and advance

outwash soils and groundwater

e Develop plans for cap 1&M, vapor intrusion

mitigation M&M, and groundwater monitoring

e Install deep groundwater CPOC wells
e Install radon fans for vapor intrusion mitigation

e Conduct groundwater monitoring to

demonstrate compliance with cleanup levels

e Implement cap I&M and vapor intrusion

mitigation M&M

e Develop and record environmental covenant

e Demolish Morrell's building to access

underlying contaminated soils

e Implement ERH to remediate on-property

contaminated soils and advance outwash

groundwater

e Develop plans for groundwater monitoring and
install deep groundwater CPOC wells

e Conduct groundwater monitoring to

demonstrate compliance with cleanup levels

e Develop and record environmental covenant

e Demolish Morrell's building to access

underlying contaminated soils

e Remove contaminated soils to 15-foot depth

and backfill with clean imported soil

o Implement ERH to remediate deeper

on-property contaminated soils and advance
groundwater

e Develop plans for groundwater monitoring and

install deep groundwater CPOC wells

e Conduct groundwater monitoring to

demonstrate compliance with cleanup levels

e Develop and record environmental covenant

Estimated Present

G.4) $600,000 $1,500,000 $3,100,000 $3,600,000 $2,800,000 $4,400,000

Value Cost

CPOC conditional point of compliance I&M inspection and maintenance

ERH electrical resistance heating M&M monitoring and maintenance

HEPA  heat-enhanced plume attenuation SVE soil vapor extraction

Notes:

1) Refer to Section 4.2 for descriptions of each remedial alternative.

2) It is assumed that the Morrell's building remains in place in Alternatives 1 through 4.

3) Present value costs are based on 2018 dollars, are calculated using a discount factor of 0.7 percent, and have an intended accuracy of -30/+50 percent.

Costs are shown to two significant figures. Refer to Appendix D for itemized estimates.

4) The estimated costs of Alternatives 5 and 6 do not include loss of income generated by the existing building or the cost of constructing a new building.
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Table 7-1. Evaluation of Remedial Alternatives for Threshold Criteria
Project No. 080190, Morrell's Dry Cleaners (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Protection of Human Health and the Compliance with Cleanup Provision for Compliance
Remedial Alternative™ Environment Standards and Applicable Laws Monitoring Conclusions
Alternative 1 Provides engineering controls to mitigate |Leaves soil and groundwater Environmental covenant would Retained
Long-Term Controls and [indoor air exposure pathway and provides |contamination above cleanup levels. [require compliance monitoring.
Environmental environmental covenant to restrict access Compliance monitoring points
Covenant® to and use of impacted media. Controls could be defined in downgradient
and restrictions would remain in place in wells in lower water bearing unit.
perpetuity .
Alternative 2 Active remedial technologies would reduce |Significant further reductions in Environmental covenant would Retained
Expanded SVE of contaminant concentrations in soil and contaminant concentrations in soil  |require compliance monitoring.
Accessible On-Property |groundwater, but with limited and groundwater, but cleanup levels [Compliance monitoring points
Soil Contamination, and |effectiveness. Provides engineering are unlikely to be achieved in either [could be defined in downgradient
Biostimulation of controls to mitigate indoor air exposure media due to limitations in SVE wells in lower water bearing unit.
Advance Outwash pathway and provides environmental technology to fully treat soil, and the
Groundwater® covenant to restrict access to and use of |[likelihood that residual impacted soil
impacted media. Controls and restrictions |will continue to serve as a source of
would remain in place to protect human groundwater contamination.
health and the environment for as long as
necessary.
Alternative 3 Soil treatment is likely to have limited Extensive further reductions in Environmental covenant would Retained
ERH and SVE of effectiveness. Provides environmental contaminant concentrations in soil  |require compliance monitoring.
Accessible On-Property |covenant to restrict access to and use of  fand groundwater, but soil cleanup  [Compliance monitoring points
Soil Contamination, and |impacted media and vapor intrusion levels are unlikely to be achieved could be defined in downgradient
Biostimulation/HEPA of |mitigation if necessary. Controls and due to: a) limitations in SVE wells in lower water bearing unit.
Advance Outwash restrictions would remain in place to technology to fully treat soil; and b)
Groundwater? protect human health and the environment [Morrell's building will limit access to
for as long as necessary. underlying soil contamination.
Alternative 4 Soil treatment is likely to have limited Extensive further reductions in Environmental covenant would Retained
ERH of Accessible On- |effectiveness. Provides environmental contaminant concentrations in soil  [require compliance monitoring.
Property Contaminated |covenant to restrict access to and use of |[and groundwater, but soil cleanup  |Compliance monitoring points
Soil and Advance impacted media and vapor intrusion levels are unlikely to be achieved could be defined in downgradient
Outwash Groundwater® |mitigation if necessary. Controls and because Morrell's building will limit  |wells in lower water bearing unit.
restrictions would remain in place to access of ERH to underlying soil
protect human health and the environment |contamination.
for as long as necessary.
Alternative 5 ERH will likely eliminate the need for on-  |Cleanup levels are expected to be  |Environmental covenant would Retained
Comprehensive ERH of |property vapor intrusion mitigation and achieved provided that ERH require compliance monitoring.
On-Property effectively reduce contaminant technology is well-designed and Compliance monitoring points
Contaminated Soil and |concentrations in all media. Provides aggressively executed. could be defined in downgradient
Advance Outwash environmental covenant to restrict access wells in lower water bearing unit.
Groundwater Following |to and use of any residual impacted media
Building Demolition and vapor intrusion mitigation if necessary.
Controls and restrictions would remain in
place to protect human health and the
environment for as long as necessary.
Alternative 6 Soil removal and ERH will likely eliminate |Cleanup levels are expected to be  [Environmental covenant would Retained
Removal of On-Property |the need for on-property vapor intrusion achieved provided that ERH require compliance monitoring.
Contaminated Soil to 15- |[mitigation and effectively reduce technology is well-designed and Compliance monitoring points
Foot Depth Following [contaminant concentrations in all media. |aggressively executed. could be defined in downgradient
Building Demolition, and |Provides environmental covenant to wells in lower water bearing unit.
ERH of Deeper On-  |restrict access to and use of any residual
Property Contaminated |impacted media and vapor intrusion
Soil and Advance mitigation if necessary. Controls and
Outwash Groundwater |restrictions would remain in place to
protect human health and the environment
for as long as necessary.
Notes:
1) Refer to Section 4.2 for descriptions of each remedial alternative.
2) It is assumed that the Morrell's building remains in place in Alternatives 1 through 4.
Table 7-1
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Table 7-2 - Disproportionate Cost Analysis
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039), 608 North First Street, Tacoma, Washington

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Long-Term Controls and Environmental
Covenant

Expanded SVE of Accessible On-
Property Soil Contamination, and
Biostimulation of Advance Outwash
Groundwater

ERH and SVE of Accessible On-Property
Soil Contamination, and
Biostimulation/HEPA of Advance
Outwash Groundwater

ERH of Accessible On-Property
Contaminated Soil and Advance
Outwash Groundwater

Comprehensive ERH of On-Property
Contaminated Soil and Advance
Outwash Groundwater Following

Building Demolition

Removal of On-Property Contaminated
Soil to 15-Foot Depth Following
Building Demolition, and ERH of Deeper
On-Property Contaminated Soil and
Advance Outwash Groundwater

Protectiveness (30%
weighting factor)

Site risks are low, but long-term
protectiveness relies on institutional
controls and environmental covenant. (2)

Expanded SVE and biostimulation is
expected to reduce reliance on institutional
controls and environmental covenant for
protectiveness. (3)

Groundwater cleanup levels may be
achieved in this alternative, but an
environmental covenant and institutional
controls addressing soil contamination
would likely still be required. (4)

Groundwater cleanup levels may be
achieved in this alternative, but an
environmental covenant and institutional
controls addressing soil contamination
would likely still be required. (4)

Alternatives 5 and 6 are expected to have

the least reliance on institutional controls

and environmental covenant for long-term
protectiveness. (5)

Alternatives 5 and 6 are expected to have

the least reliance on institutional controls

and environmental covenant for long-term
protectiveness. (5)

Permanence (20%
weighting factor)

Only a relatively minor amount of additional
mass would be removed in this alternative

(1).

Expanded SVE and biostimulation would
remove significant additional contaminant
mass relative to Alternative 1. (3)

Contaminant mass removal is expected to

be more complete than in Alternative 2, but

residual near-surface soil contamination is
expected beneath building. (4)

Permanence is expected to be similar to
Alternative 3. (4)

ERH is expected to be highly effective at
removing contaminant mass. (5)

Soil removal and ERH are expected to be
highly effective at removing contaminant
mass. (5)

Long-Term
Effectiveness (20%
weighting factor)

Exposure to residual contamination is
addressed through institutional controls
and an environmental covenant, which are
considered to have relatively low long-term
effectiveness. (1)

The additional contaminant mass removal
achieved in this alternative may result in
greater long-term effectiveness relative to
Alternative 1. (2)

The additional contaminant mass removal
achieved in this alternative may result in
greater long-term effectiveness relative to
Alternative 2. (4)

Long-term effectiveness is expected to be
similar to Alternative 3. (4)

The additional contaminant mass removal
achieved in this alternative may result in
greater long-term effectiveness relative to
Alternatives 3 and 4. (5)

Long-term effectiveness is expected to be
similar to Alternative 5. (5)

Short-Term Risk
Management (10%
weighting factor)

Short-term risks can be effectively
managed in this alternative. (5)

Increased short-term risks relative to
Alternative 1, due primarily to the large
drilling component of this alternative (48

new wells assumed). (4)

Drilling component is larger than in
Alternative 2, plus additional short-term
risks associated with thermal remediation.

©)

Short-term risks are expected to be similar
to Alternative 3. (3)

Short-term risks are expected to be similar
to Alternatives 3 and 4. (3)

The soil removal component of this
alternative may increase exposure risks to
construction workers and the public relative

to Alternative 5. (2)

Implementability (10%
weighting factor)

The siting and installation of CPOC wells in
the City of Tacoma right-of-way and
development/recording of an
environmental covenant are likely to have
implementation challenges. (4)

In addition to the challenges noted for
Alternative 1, installing angled wells
beneath the Morrell's building (22 angled
wells assumed) would be technically and
administratively challenging. (3)

Implementation of in situ technologies
beneath the Morrell's building in this
alternative would have major technical
challenges. (2)

Implementation of ERH beneath the
Morrell's building in this alternative would
have major technical challenges. (2)

Implementation of ERH would be more
straightforward than in Alternative 4 since
the Morrell's building would be removed
first. (3)

Implementability is expected to be similar
to Alternative 5. (3)

Public Concerns (10%
weighting factor)

Criteria to Evaluate Use of Permanent Solutions to the Maximum Extent Practicable

Based on public response to investigation
and cleanup activities completed to date,
this alternative is unlikely to generate
significant public concerns. (4)

Construction would likely require temporary
closure of North First St. and the grocery
store parking lot, which would generate
short-term public concerns. (3)

The larger scope of construction in this
alternative would likely generate more
public concerns than Alternative 2. (2)

Since the scope of construction in this
alternative is similar to that of Alternative 3,
public concerns would likely also be similar.

)

Since the scope of construction in this
alternative is similar to that of Alternative 4,
public concerns would likely also be similar.

)

The soil removal component of this
alternative may generate increased public
concerns (truck traffic; vapor emissions)
relative to Alternative 5. (1)

MTCA Benefits Ranking® 2.3 2.9 35 35 43 4.1
Estimated Cost®?¥ $600,000 $1,500,000 $3,100,000 $3,600,000 $2,800,000 $4,400,000
Benefit/Cost Ratio® 3.8 1.9 1.1 1.0 1.5 0.9
Notes:
CPOC conditional point of compliance ERH electrical resistance heating MTCA Model Toxics Control Act SVE soil vapor extraction
1) A numeric scale of 1 to 5 is used to rate the alternatives with respect to the criteria to evaluate use of permanent solutions to the maximum extent practicable, as follows:
1 - meets criterion to a very low degree 3 - meets criterion to a moderate degree 5 - meets criterion to a very high degree
2 - meets criterion to a low degree 4 - meets criterion to a high degree
2) The MTCA benefits ranking is obtained by multiplying the rating for each criterion by its weighting factor, and summing the results for the six criteria.
3) Costs are estimated in 2018 dollars. The costs shown are rounded to two significant figures. Itemized estimates are provided in Appendix D.
4) The estimated costs of Alternatives 5 and 6 do not include loss of income generated by the existing building or the cost of constructing a new building.
5) The benefit/cost ratio is obtained by dividing the alternative's MTCA benefits ranking by its estimated cost (in $million).
Aspect Consulting Table 7-2
07/31/2018 Supplemental Focused Feasibility Study
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Well-graded gravel and
gravel with sand, little to

S Elgeg- GW

= [4919; .

® | R no fines

I S

8 o] gleos0%

% 3| 302050 Poorly-graded gravel
8 V"ggggg cp | and gravel with sand,
5 Z 69525 little to no fines
v\o Z| [Rol02

8 5| |4 Silty gravel and silty
c Ol 1

3 2 [§°8°|{ om | gravel with sand

o 5| gl

5 o T

s L

} iy Clayey gravel and
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% N Gc | clayey gravel with sand
O

Terms Describing Relative Density and Consistency

Coarse-
Grained Soils

Fine-
Grained Soils

Density SPT ®blows/foot

Very Loose Oto4 Test Symbols.

Loose 4t0 10 FC = Fines Content

Medium Dense 10to 30 G = Grain Size

Dense 30to 50 M = Moisture Content

Very Dense =50 A = Atterberg Limits
Consi (Z)b C = Consolidation

onsistency SPT “blows/foot DD = Dry Density

Very Soft 0to2 K = Permeability

Soft 204 Str = Shear Strength

Medium Stiff 4108 Env = Environmental

Stiff 81015 PiD = Photoionization

Very Stiff 15to 30 Detector

Hard >30

Well-graded sand and

Coarse-Grained Soils - More than 50% (aetained on No. 200 Sieve

Descriptive Term

Component Definitions
Size Range and Sieve Number

(4

Depth of groundwater

5 B sand with gravel, little Boulders Larger than 12"
g |8 to no fines Cobbles 3'to 12"
t "\": Gravel 3"to No. 4 (4.75 mm)
£ \?;I:I Poorly-gradgd sand Coarse Gravel 3"to 3/4"
38 and sand with gravel, Fine Gravel 3/4" to No. 4 (4.75 mm)
5~ little to no fines Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
52 Silty sand and Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm)
% @ = i Y d with Medium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
S a1t silty sand wit Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)
<l 8 gravel .
3 El- Silt and Clay Smaller than No. 200 (0.075 mm)
o <3
5 |@ Clayey sand and  Estimated Percentage Moisture Content
2 Al clayey sand with gravel g .
é Percentage Dry - Absence of moisture,
by Weight Modifier dusty, dry to the touch
Silt, sandy silt, gravelly silt, <5 Trace Slightly Moist - Perceptible
ML | silt with sand or gravel . moisture
° 3 5to 15 Slightly (sandly, silty, Moist - Damp but no visible
& 0 8 clayey, gravelly) water
2 8 . -
2 g 5 Clay of low to medium 15t0 30 Sandy, silty, clayey, Very Moist - Wat(:r V'S(‘j'bl‘? but
& 5 9 plasticity; silty, sandy, or gravelly) not free draining
g ] E gravelly clay, lean clay 30 to 49 Very (sandy, silty, Wet - Visible free water, usually
0 25 clayey, gravelly) from below water table
@ %)
7] he] i i
2 g Orga.m.c clay or silt of low Symbols .
o 5 plasticity . ement grout
© - s | Blows/6" or surface seal
S ampler tion of 6"
S por
= Type / Bentonite
> Elastic silt, clayey silt, silt 20'0D N Sampler Type chips
< MH | with micaceous or diato- Split-Spoon s Description Grout
3 é maceous fine sand or silt (SS""P”%;"” Continuous Push . N e _
2 5 7 , — Non-Standard Sampler N -| Fiter pack with
5 & o / Clay of high plasticity, @ [ | ; 9
n g Bulk sample ) I || section
3 i cH | sandy or gravelly clay, fat 3.0" OD Thin-Wall Tube Sampler “TIH"| screened casing
£ 3‘) E / clay with sand or gravel (including Shelby tube) Grouted H | or Hydrotip with
9 % __9' /. /A Grab Sample Transducer filter pack
_E g /////’/////// Organic clay or silt of Portion not recovered End cap
= - //,//’///// OH | medium to high -
/////f///// plasticity (1) Percentage by dry weight ®) Combined USCS symbols used for
//////// (2 (SPT) Standard Penetration Test fines between 5% and 15% as
o X Peat. muck and other (ASTM D-1586) estimated in General Accordance
>2 0 B o o ® In General Accordance with with Standard Practice for
) % 8 posoey PT highly organic soils Standard Practice for Description Description and Identification of
to /\Jk\/vvv and Identification of Soils (ASTM D-2488) Soils (ASTM D-2488)

Y ATD = At time of drilling
¥ Static water level (date)

BGS = below ground
surface

Classifications of soils in this report are based on visual field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification
methods of ASTM D-2487 and D-2488 were used as an identification guide for the Unified Soil Classification System.
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l'\' \'I‘J 1 V L \”\'\] R . :
W = S| — MONUMENT: §  Flusd &-i5 m 3
| ———————————
‘::‘5'\7.,-‘ L—,)',‘\:‘ . St b 5LTY SR
AT S — CONCRETE SURFACE SEAL: Ceadiv File 2e-3¢/ —
= = . S 15 :
%1 N A Fi -
s —RISER: <_x &C
R
\ \‘ /5 S0 T —
N Rﬂ;— — BACKFILL: FT L .
T\i l\ 3, - - (bE&% S\LTY S4nia@ TC :
N ; \.1 WPE;M SAMOT SILT  wWeTrt OLOASS.ame L
A i LAGLE GRAVRLS URZM O~

[z
|

-
P

3
i 4
AR i
a0 S -
NN, ’ } SC -yg T
N rr\\« CRanbE fidgee s SAND
i ~
T—"i""j Meadicm drase TC 28452
s — - L] / T — —
l —= : — SCREZN: _.£& "x 1S W ET ég S5~ ’Tc.zm.w.(, o
; : -' I [ fl.',"-i:-?_& 6(:':-_
— TYPE: TVE
[} ]

sLtoTsgE: . C2C

i

1T
-

~—— - 3ANDRACK_ /7
MATERIAL: /D¥alD S

—WELLOEPTH:__ /, 5]

REMARKS

I

Signature ('7(/% JQ/VZ?__ .



drugh
Typewritten Text
MW-1


Holt Drilling A Division of Boart Longyear Company

Resource Protection Well Report
Project Name __(2€0CE  T\TUS  [HEL] Date [-22-671
Well identification # ___ ALM- $64 Comty _f1E2CE SE 44 SE s
Drilling Method ___ S0t C (' Section_32  T_ 2N __R__ 3
Drilter. __Ken Phillips Street Address_ L7BC  STROW M wl T
Licanse # 2652 Start Card - 70637%
Consufting Fimm___ STEMEN  Eny/.
\ " AS-BUILT | WELLDATA . | FORMATION DESCRPITION
i ALM - 69 5
H ]
; o [T IR J ,
:. %"Lj_ ] *\j",_:' — MONUMENT: _ % FLosH E~i5 :
II “:\1\’ g ,\:‘ . Rilow d 5iLTT 3840 + E
—_ ol -Z——i - — CONCRETE SURFACE SEAL: CeAvEL Fiue 2c-3%/f =
7 'T:‘i \ 2. FT Sriwtd Fict &35 |
; § FT !
i N W —RiSER; 2% 60 ;-
: \ _ /5~ §p FT -
\ %—— — BACKFILL: FT 5¢ .
3, GEEY S5\ T S TC !
¥ TYPE: /9 W8S SAMQY SILT wiTrH OCATONG (|
LAGLE GRAVRLS URZM QEMEFE;
ory (Tivc :
\ Creey :

S -y g FT |
ORANGE [BRowsa SAMD
MEDICM JEMSE TC el S

— scResN: 2 7x IS e (0 5 T Teenin & GRS
iMoo feee2 B Ge e

) A Y.

|I‘|I7//Z/Z

TYPE: Pve

SLOTSEZE: __.0<0

/
“— |—SANDPACK: _ [T

MATERIAL: _/C¥JD St

< | —wetLDEPTH: __ (,5 '

[ LILLT

Signature L{% &v@g? —

MW-2


drugh
Typewritten Text
MW-2


Holt Drilling A Division of Boart Longyear Company

¥

Project Name _R2cE T1Tes  dHey

Resource Protection Well Report MW-:
Date____o-|-C 77
County_ PSERCE 2Ly 8= 44

Well Identification# LM - 069

Drilling Method __S8r\ & §"

Driller Ken Phiilips

License # 2652

Section 92 T_Aln R_3IE

Street Address _ 633 Division

Start Card

K 70039

Consulting Fim_STEMENM  Ernm U IORMENTAL

asBULT | WELL DATA .

FORMATION DESCRPITION

.\

LY

LNy
A
rd

K
4

y— s
AT
e AR
WA >

.
£

F]
At Lol | MONUMENT: 8 FLesty

— CONCRETE SURFACE SEAL:

2 7

A

7

i

ZZ’?’

XA AL

2

P

— WELL DEPTH:

—RISER: _"x 52

—pACKRLL: ¥ FT

Tvee: e _CWeS

] | | .
T — SCREEN: 2 1S !
= TYPE:  TACToRY Fuas e
- SLOT SZE:; __»C=X O

- ;
1 <—-—— |—SANDPACK: __ W 17
- MATERIAL: /©»20 Sivica

67

O- 3 T
2 asrawe T Bt A LOALSA
LoD TERAVEL 2¢-35 /, -
T Es G"-L\

;

3- 54 T -

GLEY TO DRusad DY Fimd :
S0 pRak Jimss ARY s Pow &
.35 ) Fimes {-__TH..L.B '

SN- S FT
m MNevsT © Bdoswm SFkd —

FLEpw@ ey 0Em S E OIS Pl S

-

. [

LS FT !
CRET VEEX OimSE GeSY
BWTY Fimd 3800 &L T

G-Laviies m;;)
FT

REMARKS

Signature Lf'é(fh %}T’"
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Typewritten Text
MW-3


BOART LONGYEAR E &I

MW-¢
: Fesource Frotection Well Rernort
Froject Name_ 2 \E;o\m ’TbﬂMﬁ( Date__J /‘7’105
Weil Identificatian # Gx{\ AN U.iq} County {]\e\fx, Bity, SE
Drilling Method _S 21 & Secion__ 3L 7 2{r g DE
Driller Themas . Crones Srestadaiss M1 St A TReavd fyp

License # 2407 / Star Card Q /—)‘)cg y3
Consiting Firm_2 ¥ ¢ M € EFV

AE‘;:BUILT * OWELLDATA " W FORMATION QESCRIFTION
| -
MCNUMENT TRE; '
Q\\)CDV\ f ] %’"1/ - ’
CONCREZ SURFACE SEaL T = |
N Z | Med Qo S
o . \j,— D\'L N %
. L T _ |
=VC 2L .‘.‘:-17/ I(b\ﬁ CUWQKJ)( gf\/\ll . L)( bq"d
v\ Gk gy euiic -
[
—z= D)(!\L}\\k P —
- % \ _(E l) ‘
¢ a A P{L‘Lk 8 W«/A ’h-l(
Bt !'\w/\h \S \V‘K -
omenz D
! - —FL C;\‘—"S"‘\ Aot -
' < creventay A\ = '
o - AATERIAL 0 _>U\e T
- ] REMARKS -
L e# 7 1 WELL CEFE Lz' }z ﬂ\ " I’

i
1
i '
I :
1
]
1
1

P - / AR
Signzature ﬂﬂ*"?/di_f A /é,{M._

S ———



drugh
Typewritten Text
MW-4


BOART LONGYEARE &I

T . Fesourcs Fretection Well Report MW=
Froject Name 51'?\({ 4" Uih ﬂ’]r f'.JH‘“JCLV Qate / "'/,/ O
Well [dentification # ___ AN [¢ K/ County Ferre vy SE 0
Drilling Method Jon, - Secton 3 T AN s _3E
Driiler The Mas . Cf&V]FY Sirest Address A/- e A Tecomyg  ful

, ! .
License & 407 Start Card 2 208 AR
Consulting Firm __J /€inen Eny;

AS-BUILT © WELDATA P L FQRMATION BESCRIPTION
T F " | T

HCNUMET T/FE:
Uy h .

| ,f/-'_.h.--. — g - 306 % :
— CONCRIZ IUFFaCE AL pdd Bru i:‘.ﬂ*ﬂfat;cl'-\‘}'t",_’!, —_
-+ 3 *, : Sewmd Wld: yroly

; 30 - 42 =

; D e < G0 j med- 4K Bra

; ' fovise  Son .

; ! utT ;

5l

]

Vs

E‘%
|

i i \ 2 . 5) =
hed Brao Toie

57 - 63 =

1 méd  Brv dovrie
< ; GTayEL Tiov ta e ; Jund - wel

maTeRCxd O QINT, —_

IRALRRARRANANN

€3 - 65 w
med  Brao T Ll

REMARKS —_

e welos=_ 9

opi - e -
- 7 / / Vil
SEgnaruFéj;f:’/Mi YA A (\i@’é—_ﬁ


drugh
Typewritten Text
MW-5


BOART LONGYEARE &

LT . Resource Frotection Well Report MW-¢
Froject Name -jfit( 'J-f ‘Uf’ff(’/ 7771"/ fch’?_ v Date /= /o ~OOF
Well ldentification  __ {34 /b 7 / County_[9E4¢E LA SE
Dritling Methed D01, ¢ Secdon__J 2 T 2 M g 3E

. . -~ -
Driler 1 ACH1d S ﬁfr\ l'?(f?/ Strest Address A L i /L\ Tecemt  fue
License # 2 C/ﬂ ? Ster: Card R 0822
| Censulting Firm _ D 7241640 Eiry
AS-BUILT * WELLDATA R ) FORMATION DESCAIFTION

T ' | i

: ' L‘f}/‘l MONUMENT T/P%: E

i | l I tHosh 9 /-
. ARG CONCRETI 3USSACESENL - - :
+ (5 % % , . fﬁfhn_ L7~ Erad Base —

| NN . /[ - 68 =

i § aﬁ{ , g ZLanE oL 5/? ' i Clm/a.t(,‘ F Faud

: \ Q | 2T Cxu/en 7-—:‘,(// ‘f/‘o‘./cf-‘ ﬂifJ )3,,})

: ; ! V [ense i
7 § si ‘ sexme Y = ] o
,.i_..y?/ Q ‘\\ T‘.’FE.&*!#’D'E{!.E ! .

| CO- £5 -

Med ~ DK Bra)
St

)

|

)

1
o
]

== fhvsh Theend ' - =
QEAVEL T /Z =, ;

vatEseetl) Ll

.

l e
IRRRARRARTRRA AR
|

|

BEMARKS -

' : WEL' CEF éz/ 2

A

o

.,..F»”,F / :
o e . I p A
Signaturd Ll emid - Ll A e

e
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Holt Drilling A Division of Boart Longyear Company

~ WELLDEFTH; __ {57

A

Resource Protection Well Report MW-1
Project Name __STADIUMN.  TWaFTW Y Date [ /8.0
Well identification # Bam - 1\ County 0 FRCE MU)__ 114 2% 14
Drilling Method Qomie sl Section___ 02 _T_2IN r_2E
Drilter Ken Philiips sweet Address ) . 1S+ S <+ Tac Moe-
License # 26852 Start Card Q\“T 0% A
' Consulting Firm__S7TEMind  EINVICEN M e i TA L
AS-BUILT i WELL DATA | FORMATION DESCRPITION
AN - 1 i¢
E \,\,\a 1 1 - ( ;
! S — MONUMENT: _X  fuotet . !
" » | . _Q__i._.—n 1
: ki;l\-/: ll Fl A",-:Pr‘iﬂ’ T+ BRI SR D E
- AR — CONCRETE SURFACE SEAL: A0 GaEl RUAODASE L
g '%» -;) FT o 57 ‘ T E
: % —RISER: 2 "x SO ° BE\EL-J»J ST 5ANO w el
| \ LAREE fRavECS W ERT DENS E
§ ez poigT gm0 @ 25! ;
i § %——- — BACKFILL: F1 Cﬁ Ly | T
5 % 7§ TYPE: 0.5 :
; § N 5 6 SF ;
";- % % BRewEA 0‘)(.1013&‘9 :il,qmn.O—:—-
E % §: MEQ o WETE S5/ :

I NN n
! § \ :
e — SCREEN: _.2 "x 1§ ° —-
FT i
: — TYPE: FhcpeY  Eousid :,

' — stor sze: _ OAD :

i | «———— |— SAND PACK: /3 ‘ '
¥ I
! L ' £y i : :

i MATERIAL: ,0<:20 il REMARKS i
+ |
| -

: :

. - oy
Signature ‘r Z/ ///%p%&"
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M-

BOART LONGYEAR

Hesource Protection Well He

Date

AT07%

Project Name [ otys
Well Identification # 'B
on i C

Drilling Meth
Driller __~
License #

AS-BUILT

— County.
Section

71
4{ (25177 4
P

C AN v 5}3

YA

32T Al g

EY:

WELL PATA

Street Address A/ L5+ A Te Cw:-.q,/rﬁd:-'

Start Carg__fo 70893

Consulting Firm__ 3 tenen

FORMATION DEBCRIPTION

MONUMENT TYPE.

Clusin

CONGAETE SURFAGE SEAL
l ft,

TRPRYIN

R e

i

|

Ve aank FF 'x 2

BACKFILL é{? 1t.
TYHE: %ﬂé’h chﬂ"é
/ .

PvG screen 10 0x T ¢
SLOT 8izE: _..-1

rvee: L YE

GRAVEL PACK /7/? ft.
MATEAIAL: Tfree. Ten ol

o - /5 ft,

ft,

ARV IS

BRatvsd S 1iry Saao =k CXAESYy F)

(-lﬂ"-’ Finryg SAnlS roi 7or w1 4 b 300

Le . oo

.{’,sr/g,mwﬂ' Coee i SAa 0
N E o D ESE JOSOA S| g o

pr &Y YT

m

F

3

P--------,_-_

II

I

!

,'

:

. L
AT miaiem [ e (sl |

ooy

:

1

H

:

|

1

wead—

4'”‘;7' Loptargtin St § SISt

DE&MIE
HE KS

d/ i(-'ﬁ—r-v—uWELLDEpTH_é/' #

—d o

| -

—_

l

VAVoaR.CDa

[

> oten D
Signature i H’/Vl.zé .



MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-8D 10f3
Project Name: Walker Chevrolet Ground Surface Elev. 278.5
Location: Tacoma, WA Top of Casing Elev. 278.11
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009
Sampling Method: Continuous Core Start/Finish Date 5/4/2009 - 5/6/2009
Depth / .

i i Sampl PID | Blows/ | Material - Depth
Ek(af\éae?)on Borehole Completion T;prg?l S Tests (opm) p Typel Description ?f?)
278 Flushmount X3¢\Blacktop and concrete. Ji
17 277 monument, lockable Vacuumed to 3. 1
2 T 276 thermos cap, concrete + 2

1 seal 0"-1' _

3 275 Qi 3

47 274 Very hard, slightly moist, light brown, slightly sandy, T4

5 B gravelly SILT (ML); fine sand; coarse to fine gravel, +5

| 2m subrounded. L

6 6
272

71 +7

.l 271 Ls
270 Grades to sandy.

94 +9
269

10+ 2" diameter, schedule [ +10

114 %% 40 PVC, threaded b
267 connections, 0'-96' f Qvt

12 266 A-1| Very hard, brown, slightly gravelly, silty SAND (SM); 712

13+ 265 1-[1 fine gravel, rounded. +13

14+ : 14
264

151 B 15
263

161 16
262

17+ I
261

181 18
260

19+ T
259

20 Hydrated bentonite = 1Lop

21 258 chips, 1-92' e Loq
257 141 Gravelly.

221 i T22
256

23T 723

2412 Rt +24
254 "|-| Slightly gravelly.

254 | | a5 ghtly g y Los
253

26T 26
252

271 27
251

28— 28

ol 250 2
249 Hard, brown, slightly gravelly, very sandy SILT (ML);

30T 46 i fine gravel, rounded. 130

3T 31
247

32+ 732
246

33T 245 733

34—+ ‘| Hard, brown, slightly gravelly, very silty SAND (SM); +34

354 244 | | - fine gravel, rounded. L35
243 A1

36T F 736
242 RAE

371 +37

38+ A Qva 38

39 20 1 )7*.~:| Moist, red-brown, slightly silty SAND (SP); medium Lag

40 239 /- -] sand. 40
238 "7 | Trace gravel.

417 - 1+41
237

42 42
236

437 43
235

44 44
234

451 B 45
233

461 146
232

AT 47
231

481 48
230

491 49
229 :
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery Y static Water Level A dbv: ALN

[I Continuous Core AV pproved by

Water Level (ATD)
Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

peCt Project Number Well Number Sheet
CONSULTING 080190 MW-8D 20f3

Project Name: Walker Chevrolet Ground Surface Elev. 278.5

Location: Tacoma, WA Top of Casing Elev. 278.11

Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009

Sampling Method: Continuous Core Start/Finish Date 5/4/2009 - 5/6/2009

Depth / .
i i Sampl PID | Blows/ | Material - Depth

Elzaf\éae?)on Borehole Completion T;p”;ﬁg Tests (opm) p Typelz Description ?f?)
228 R

T 51
227 R

52—+ - 752
226 L

531 753
225 -

4T +54

1 \/ 5/4/2009 || R L

55 223 ST Wet. 55

56+ e +56
222 R

57—+ - 57
221 L

58— 758
220 -

59—+ 759
219 L

60+ - e +60
218

617 61

621" o 62
216 L

63+ O +63
215 -

64+ 7 +64
214 -

65— 10/20 sand filter pack, g Lo 165

661 213 02120 . ---| Brown. 66
212 E Qob

671 211 H Very hard, moist, brown, sandy, silty GRAVEL (GM); T 67

68— 210 q non-plastic. +68

691 b 169
209 g

70+ - q +70
208 §

71+ 3 +71
207 K

72+ G 172

731 206 N T
205 {-11+-]-| Brown, slightly gravelly, very silty SAND (SM);

747 204 1| non-plastic. T74

75T i 775
203

76T T76

7T 202 77

78 201 Dark blue, slightly sandy SILT (ML); trace gravel. 78
200

791 79
199

80 780
198

81+ +81

aot 197 82

83 196 -1 Dry, gray, silty, very gravelly SAND (SM); fine sand. 83
195 T

84—+ AREhA) T84
194 THH

85+ +85
193 Ll

86T 786

871 THHE 87
191 {-11--1| Trace cobbles, subrounded.

88+ L +88
190 TN

89— AREhA) 789
189 THH

90+ AEEEAS 90
188 Ll

91+ +91
187 AEEN

92+ AEFH +92

93+ 160 '::' 5 2" diameter, 10-slot, ':: L 93

oat 185 [ |] sohedule W0PVC I '11'} Very hard, dry, blue gray, sandy, very silty GRAVEL Los
184 |. | |. { screen, 96106' : '23: (GM)'

95—+ b L O 0 795
183 |- 40F

9%+ | y0s +96
182 |- @bl

97T oy I g §.j> 197

98-+ 50 ?:‘:7?- Loose, slightly moist, brown, gravelly, very silty SAND 198

99 ] e (SM). +99
179 |- - 0
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery ¥ Static Water Level A dbv: ALN

[I Continuous Core AV pprovedby:

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-8D 3of3

Project Name: Walker Chevrolet Ground Surface Elev. 278.5

Location: Tacoma, WA Top of Casing Elev. 278.11

Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009

Sampling Method: Continuous Core Start/Finish Date 5/4/2009 - 5/6/2009

Depth / .
i i Sampl PID | Blows/ | Material - Depth

Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (opm) o Typel Description ?f?)
178 |- :

101+ 7101

102+ i - 102
176 Hard, dry, dark blue gray, gravelly, sandy SILT (ML).

1031 ry gray, gravelly y (ML) Lios
175

1041 104
174

105+ 173 1105

106+ .| Hard, dry, light gray, silty, very gravelly SAND (SM); +106

107+ JZ 11| fine sand; fine to coarse gravel. Lio7

108+ 1108
170

109+ 169 1 O 7109

1ot [LHI M 10

1 o Ll 111
167 o ~. - .| Loose, wet, brown, slightly silty SAND (SP); fine sand.

127 - V511172009 ; T2

1131 - 13
165

1141 114

15 o - 115
163 || Hard, dry, light gray, silty, very gravelly SAND (SM);

116+ 162 : | Threaded PVC endcap {1 fine sand. +116

117+ ' 17
161

118+ 7118
160

119+ 119

120+ 199 120
158 Boring terminated 120 ft BGS. Depth to perched water

12t ., was 55 ft BGS ATD. Depth to water table at 112.56 ft 121

122 BGS on 5/11/2009. 1122

123+ 123
155

1241 +124
154

1251 125
153

126+ 7126
152

127+ 127
151

128+ 7128
150

129+ 7129
149

130+ 7130
148

131 7131
147

132+ 7132
146

1331 7133
145

1341 +134
144

1351 135
143

136+ 1136
142

137 137
141

138+ 7138
140

139+ 7139
139

1401 1140
138

141t 141
137

1424 1142
136

1431 1143
135

144+ 44
134

1451 1145
133

1461 1146
132

1471 147
131

1481 1148
130

1491 1149
129
Sampler Type: PID - Photoionization Detector Logged by: DFR

[ No Recovery Y static Water Level A dbv: ALN

[I Continuous Core AV pprovedby:

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet

CONSULTING 080190 MW-9 10f 2
Project Name: Walker Chevrolet Ground Surface Elev. 279.5
Location: Tacoma, WA Top of Casing Elev. 278.78
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009
Sampling Method: Continuous Core Start/Finish Date 5/5/2009

Depth / .
i i Sampl PID | Blows/ | Material - Depth
El‘(ef\(laae‘[l)on Borehole Completion T;p:g?lg Tests (opm) p Typel Description ?f%
279 ‘ X3¢\Blacktop and concrete. Ji
T Flushmount Vacuumed to 5' T
2+ 278 monument, lockable . +2
277 J{ thermos cap

31 +3
276

4+ T4

54 275 B 5
274 Qui

6T 273 Slightly moist, gray blue, gravelly, sandy SILT (ML). 76

[ 272 T’

g +8

9l 271 L 9
270 o Qvt

1(1): 269 ) S:r:::fo?;rg?”d i Dry, light brown, very gravelly, sandy SILT (ML) ‘:]1(1)

12 268 ‘| Brown, slightly moist, gravelly, silty SAND (SM). 19
267 )

13+ +13
266

14+ +14
265

15+ - 15

16—-264 116
263 1+.1-| Dry, light gray.

17+ | P ot aray +17
262

18-+ +18
261

19+ +19
260 d Ll

20 2" diameter, schedule [H T 1920

214%° 40 PVC, threaded ST [

29 258 y connections, 0-60' BN 22
257 |-|'1.1| Very dense, slightly moist, gray blue. T

231 | very gntly gray Log
256

24+ +24
255

25—+ B 25
254

26T M 26

o7 253 Dry, dark gray blue, sandy SILT (ML), trace gravel. o7

28 202 28
251 -1 Slightly moist, brown, gravelly, very silty SAND (SM);

297 250 Tl -1 1] fine to medium sand, predominantly fine. 729

30 B i 30
249

31+ +31

3242 i +32
247 1141:|] Grades to trace gravel.

33+ 1) T33

3412 I +34
245 11 1-1] Moist.

35—+ Hydrated bentonite — SEERA +35

3612 chips, 30-57' S Lag
243 It

37T 37
242 {1

387 T Very gravelly 38

39+ | ' 139
240

40+ s THAT =40
239 -|'|{ Trace gravel.

414 11 +41

421 %% 42
237 o Qva

43 236 --| Loose, moist, dark brown-red SAND (SP), trace gravel; T43

44+ .- -_’| fine to medium sand, predominantly fine; fine gravel, 144

45-+ 25 || " -] subrounded. Las
234 -

46+ +46

474 233 T +47
232 "+ .| Grades to slightly silty.

48+ : oty sty +48
231

49+ +49
230 R
Sampler Type: PID - Photoionization Detector Logged by: DFR

[ No Recovery Y static Water Level A dbv: ALN

[I Continuous Core A\v4 pproved by:

= Water Level (ATD)
Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-9 20f2

Project Name: Walker Chevrolet Ground Surface Elev. 279.5

Location: Tacoma, WA Top of Casing Elev. 278.78

Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009

Sampling Method: Continuous Core Start/Finish Date 5/5/2009

Depth / .

i i Sampl PID | Blows/ | Material - Depth

Elc(ef\éae?)on Borehole Completion T;p:gﬁl:e) Tests (opm) o Typel Description ?f?)
229

51—+ - +51
228 R

52—+ Hydrated bentonite AR ) Grad I +52

3l chips, 3057 7| Grades to gravelly. Les
226 AP

a1 5/5/2009 R L

547 205 - T Wet. o4

55+ H TR 155
224

56+ e 56

5712l L +57
222 [ [ ..~ "4 No gravel.

58—+ --| 10/20 sand filter pack, e +58

591 21170 1) sr0 +59
220 [ |-

601 |1 - ! 60
219 [

611 | 61
218 |-

62+ |- & 762
217 |

63+ I _ 63
216 |- H-- SR

64—+ .- | 2" diameter, 10-slot, el +64

65 21 | 7 | schedue s0Pve | | L Lee
214 [ - | screen, 60-70" S

66+  I-H- 766
213 -

671 - H T67
212 |

68 168
211 |-

697 210 =1 B 169

£+ . Cc | | ER

70 209 Threaded PVC endoap Boring terminted 70' BGS. Depth to water was 54 ft 70

T 0 BGS ATD. Well was dry on 5/11/2009. 7

72+ 72
207

73+ 73
206

74+ t74
205

75+ T75
204

76 76
203

77+ 77
202

78 78
201

79+ 79
200

80 80
199

81+ 81
198

82 182
197

83 83
196

84+ T84
195

85 185
194

86 186
193

87 87
192

88 188
191

89 89
190

90 90
189

91+ o1
188

92 92
187

93 93
186

94+ t94
185

95 95
184

96 96
183

97+ 97
182

98- 98
181

99 99
180
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery ¥ Static Water Level A dbv: ALN

[I Continuous Core AVA pproved by:

= Water Level (ATD)
Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 8, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-10 10f 2
Project Name: Walker Chevrolet Ground Surface Elev. 280
Location: Tacoma, WA Top of Casing Elev. 279.45
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009
Sampling Method: Continuous Core Start/Finish Date 5/7/2009
Depth / .
i i Sampl PID | Blows/ | Material - Depth
Ek(af\éi‘[l)on Borehole Completion T;:gﬁg Tests (opm) p Typel Description ?ff)
‘ ~#7*7\Blacktop and concrete. Ji
1 1279 Flushmount Qui T+ 1
2 1278 tth?:T:ZL lockable TTTTTT Medium dense, wet, dark brown, slightly silty, very m2
3 4277 ) i ‘-1 1|'}|\gravelly SAND (SP); fine to coarse sand; fine to coarse |- 3
4 1276 |1/ \gravel, rounded. L4
5 1975 | | _' | Medium dense, mosit, gray purple, silty, very gravelly | 5
i1 ||| SAND (SM); fine to coarse sand; fine to coarse gravel,
6 1274 ~——-T\subrounded. - 6
7 4273 n \Dry to slightly moist, brown to dark brown. /_ 7
8 4272 .| Loose, moist, dark brown, slightly silty, gravelly SAND | g
“: .- (SP); predominantly medium to coarse sand; fine
9 1271 ..-. - | gravel, subrounded. 79
10270 B ~—-— Medium dense, dry to slightly moist, fine to coarse —10
111269 ngravel. [—11
121268 [ BN \Very dense, dry, gray purple boulder. /_12
134267 Medium dense, slightly moist, yellow-red to dark brown, 113
gravelly, very silty SAND (SM); fine to coarse sand; fine
14266 to coarse gravel, subrounded. T14
151265 Quickrite portland B i1 Very stiff, dry to slightly moist, brown, gravelly, very -15
161264 { cement, 0'-41' 't 1 []]{sandy SILT (ML); fine to coarse sand; fine to coarse  |L_1g
171263 ‘I-1| lgravel, subrounded. L4z
‘[ |[{ Medium dense, slightly moist, dark brown, silty, very
181262 = \gravelly SAND (SP); fine to coarse sand; fine to coarse [ 18
191261 e \gravel, subrounded. 19
20-+260 n o Medium dense, slightly moist, dark brown, slightly silty, 1-20
214959 49 0]3{very gravelly SAND (SP); predominantly medium to Lo
&1Ll |coarse sand; fine to coarse gravel, subrounded.
My d; fine t |, subrounded
22258 S Qvt 22
231257 "-||Dense, dry to slightly moist, yellow-red to dark brown, [1-23
241256 - |silty, sandy GRAVEL (GM); fine to coarse sand; fine to |L o4
' - |coarse gravel, subrounded.
251255 4 2" diameter, schedule i - - - 25
40 PVC, threaded -||Medium dense, dry to slightly moist, yellow-red to dark
261254 connections, 060" _|-L.{|brown, slightly silty, gravelly to very gravelly SAND 26
271253 d ' /" -||(SP); predominantly medium to coarse sand; fine to 27
28252 _~*||coarse gravel, subrounded, increasing gravel with 1 og
- 4|depth.
297251 - ||Medium dense, dry to slightly moist, yellow-red to dark T29
301250 — --||brown, silty, very gravelly SAND (SM); fine to coarse T30
31-+249 " {|sand,; fine gravel, subangular to subrounded. +31
324248 .- " | Gradational decrease in silt. Becomes slightly silty, 132
1 - .-| very gravelly SAND (SP). L
337247 T {]\Loose to medium dense, gravelly. / 33
341246 1|'11| Medium dense, slightly moist, yellow-red, silty, very T34
351245 B -1 14]-[] gravelly SAND (SM); fine to coarse sand; fine to coarse -35
36-+244 .11 1] gravel, subrounded. 136
||| Loose, very silty, no gravel.
371243 -[-| Medium dense, red-brown, gravelly. 1737
38242 Qva 38
39241 ~. 11| Loose, slightly moist, yellow-red, slightly silty SAND 1739
401240 m 1114 (SP), trace gravel; perdominantly medium sand. +40
414239 "."J1|] Medium dense to dense, gravelly; fine to coarse gravel, | 44
|- | subrounded.
421238 I8 T42
431237 T43
441236 S T44
45-+235 Hydrated bentonite = R Aas Sii i 145
461234 chips, 41-56'11" - lightly gravelly; fine gravel. Lag
477233 “11H Gravelly lense. ™
481232 T48
497231 1| Gravelly lense. T
Sampler Type: PID - Photoionization Detector Logged by: JMS
[ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AV Pprovea by:

= Water Level (ATD)
Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 8, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-10 20f2
Project Name: Walker Chevrolet Ground Surface Elev. 280
Location: Tacoma, WA Top of Casing Elev. 279.45
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/11/2009
Sampling Method: Continuous Core Start/Finish Date 5/7/2009
Depth / .
i i Sampl PID | Blows/ | Material - Depth
Ek(ef\éi‘[l)on Borehole Completion T;;Q?IS Tests (opm) p Typel Description ?f?)
: Loose, moist. perdominantly medium to coarse sand.
511229 Hydrated bentonite 151
521908 chips, 41'-56'11" g
53227 53
541226 54
14 \/ 5/7/2009 || L
557225 Medium dense, wet, trace gravel; predominantly 55
561224 __{T]| medium sand; fine gravel. 1756
5712231 - 114 Red-brown with black staining, slightly gravelly. +57
581222 - | 10720 sand filter pack, 158
1 c || s HL L
59221 - 114 Black, fine to medium sand. 59
6012201 - B . . 60
- - 17-11 Loose to medium dense, very moist to wet, brown
617219} /.| SAND (SP); no silt, no gravel. 1761
6212181 = T62
631217 ) +63
64-1216|. - . -| 2" diameter, 10-slot, 164
65-+215 .- 4 | schedule 40 PVC | | 165
- .- | screen, 60-70'
661214} -1 T66
6712131 .- +67
68-r212[-- 4 - Qob 68
69211 . ".-’| Medium dense, wet, red-brown, slightly clayey; fine to 769
701210/, ;%% .| Threaded PVC endcap ~nmedium sand. 70
714209 |ce0esotes 7/, Medium dense, wet, red-brown, slightly gravelly, clayey +-71
724208 :: ::::: Natural backil, 7075 : '. \gsgl\\/lg (SC); predominantly fine to medium sand; fine 79
737207 seease 0 111 Medium dense, wet, dark brown, silty, gravelly SAND 73
747206 000200020 6203||(SM); fine to coarse sand; fine gravel to cobbles, 74
751205 [etetes 8 ©40%allsubrounded. 75
1 Medium dense, wet, dark brown to gray, slightly silty, ||
761204 76
very sandy GRAVEL (GP); fine to coarse sand; fine to
771203 coarse gravel, subrounded. T
781202 Boring terminated 75 ft BGS. T78
79-+201 Depth to water was 55 ft BGS ATD. Well was dry on +79
80200 5/11/2009. Lso
811199 T81
82198 82
83197 83
841196 T84
85195 85
861194 86
871193 87
88192 88
891191 89
90190 90
911189 91
92188 92
93187 93
94186 94
95185 T95
96184 96
971183 97
98182 98
99181 99
Sampler Type: PID - Photoionization Detector Logged by: JMS
[ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AV pprovedby:

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-11 10f2
Project Name: Walker Chevrolet Ground Surface Elev. 279
Location: Tacoma, WA Top of Casing Elev. 278.52
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/12/2009
Sampling Method: Continuous Core Start/Finish Date 5/8/2009
Depth / .
i i Sampl PID | Blows/ | Material - Depth
Elc(af\éi?)on Borehole Completion T;;Q?IS Tests (ppm) & Typ é Description ?f?)
Flushmount T T\Concrete. Ji
11278 < monument, lockable Qui T1
2 +277 thermos cap, concrete AT [ Wet, light brown, silty, very gravelly SAND (SM); fine to T~ 2
3 12763 seal 01 | [f] | coarse gravel, subround to subangular. L3
: _Zi Slightly moist, very silty. T g
6 1273 :Z: | Wet, grades to gravelly, very silty SAND (SM); fineto + 6
7 12728 {1 Jcoarse sand. L
8 12715 e Qavt 8
9 1270 { "30 Very dense, very silty, very sandy GRAVEL (GM); 9
14 < % B
{ 700l cobbles.

- % " di bl [ +
107269 ¢ ioi?,rget;rr’;zzdme E< R Slightly moist, brown, silty, sandy GRAVEL (GM); fine 10
117268¢¢ connections. 0-53' 105101 to coarse sand; fine to coarse gravel. M
127267 ¢ | DCY:D? Grades to brown-gray I
13266 % Th P ' 113

1 ;¢ D13 D IR
12 ;2‘51 b 3‘5 Gray, very silty. 12
161263 5|4 Kb Very moist, brown, silty, very sandy GRAVEL (GM). 16

41171 Very hard, very moist, dark gray, gravelly, very silty
177262¢¢ 11111 SAND (SM) with sandy silt interbeds 17
18"261 _. ..-: y __18
194260 % T +19
207259 ;ﬁr:t?it:: :?nne TV Flfd Dry, gray, silty, very sandy GRAVELLY (GMy; fine to 20
2172582 ' PIT [Pl coarse sand; fine to coarse gravel. 1721
22-1257¢% Ol 122

< JIE0
231256 p< bl +23
o455 % $18° Brown. o

e 91 £}0| Dry, brown, trace to slightly silty, very sandy GRAVEL
251254 13388 (GP). 25
261253 p¢ ?0808 Gray, sandy. +26
27-1252}% §g§g Lo7
28-1251¢% 09 odf] Moist, gray, sandy, very silty GRAVEL (GM). +28
291250 < 852953 Brown, silty, very sandy. 1og

> 561 0

14 < JIF|0
307249 % PIF - Very moist, red-brown to dark brown, slightly gravelly, 30
312482 ST {| very silty SAND (SM). 131
321247 YAERNN +32
3312463 AT L33
341045 -| Trace gravel. 34
351244 (% +35
362433 36

< - Qva
377242 % Very moist, red-brown to dark brown, slightly gravelly, - 37
381241 slightly silty SAND (SM). 138
3912403 Interbedded red-brown, very silty SAND and gray, very 139
404239 sandy SI.LT (SM/ML) . . . |40
41423813 /| Very moist, red-brown, slightly silty to silty SAND (SM), Laq

e 11 trace gravel; fine to medium sand, fine gravel.

421237 £ i 142
437236 L4 Very moist, red-brown, slightly silty, gravelly SAND with 43
44235 ¢ AT] | interbeds of silty to very silty SAND (SP-SM). Sandis T 44
451234 % 114 fine to medium. 145
4612333 T46
47232 Brown gray, silty SAND interbedded with sandy SILT T4
4823112 HA(SM-ML). 48
491230034 2 -111| | Dark brown, predominately medium sand. 1749
g CH\/ 5/8/2009 y ARl

Sampler Type: PID - Photoionization Detector Logged by: JTL
@ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AVA pproved by:

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-11 20f2

Project Name: Walker Chevrolet Ground Surface Elev. 279
Location: Tacoma, WA Top of Casing Elev. 278.52
Driller/Method: Boart Longyear / Spider Sonic Depth to Water - 5/12/2009
Sampling Method: Continuous Core Start/Finish Date 5/8/2009
E?((%E{i])o/n Borehole Completion %7;:251‘8 Tests (;lg \ Blog:{s/ M_?;Ig:;al Description D(ef?)th

T3 wet.
51228\ |- +51
52422711 |- W5/12/2009 T g
531226 ::: ] ::: 1 10720 sand fitter pack, Gravelly. 153
547225 =R e =111 Trace gravel to slightly gravelly. 754
o57224 1 i +1A] Wet, red-brown, interbedded silty SAND and slightly %5
5612231 =" L] sitty SAND (SM). 96
57-1222|.-F . -| 2" diameter, 10-slot, A1 157
58-+221 .~ | schedule 40 PVC 1 lsg

- - - | screen, 53'-63' |
591220 ’ i 159
607219 o i 11-]| Wet, brown, silty SAND (SM); fine sand. 60
611218 AEs +61
621217(.] - Wet, brown, slightly silty, gravelly SAND (SP); fineto 162
637216/ . | Threaded PvC endcap - U coarse sand. L 63
642150000000 St : , Qob , Lea

oy .14 Slightly moist, gray, very sandy, very silty GRAVEL
651214/ B 1d (GM). +65
66213 b| & bl Moist, brown. Le6
674212 0 Slightly moist, light brown, sandy. Le7
687211 :: ote? £ Grades to slightly moist, gray, slightly sandy, gravelly 68
697210422 2. 24 Natural backil, 63-70 SILT (ML); with wood. 769
707209 - Boring terminated 70 ft BGS. Depth to water was 52.20 70
717208 ft BGS on 5/12/2009. 7
721207 Lo
731206 L73
74205 74
751204 L7s
761203 L7e
771202 L7z
78201 T78
79-1200 L7g
801199 T80
811198 T81
821197 782
831196 T8
841195 184
851194 T85
861193 786
871192 T87
881191 T88
891190 T89
901189 T90
911188 T91
921187 T92
931186 T9
941185 194
951184 T95
961183 T96
971182 T97
981181 T98
991180 T99

Sampler Type: PID - Photoionization Detector Logged by: JTL

@ No Recovery Y static Water Level .
[I Continuous Core AV Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-12D 10f3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Tacoma, WA Top of Casing Elev. 277.72
Driller/Method: Boart Longyear / Spider Sonic Depth to Water (ft BGS) - 10/29/2010
Sampling Method: Continuous Core Start/Finish Date 10/25/2010 - 10/27/2010
Depth / .
i i Sampl PID | Blows/ | Material - Depth
El((af\éaettl)on Borehole Completion T;p:g?lg Tests (opm) p Typel Description ?f%
Flushmount Air Vacuum - No Recovery
11277 monument, thermos O 1
2 1276 cap Lo
3 1275 - B Qi 3
4 1274 Concrete seal, 0-5.5 Dry, gray-blue, slighlty gravelly, sandy SILT (ML); fine T 4
5 1273 gravel; fine to medium sand . +5
6 4272 Hydrated bentonite Dark brown, gra\'{elly, very sandy SILT (ML); fine to L6
chips, 5.5-110' |-11|coarse gravel (2")
71271 ' " | t|.||Gray-blue/dark brown, slightly gravelly, sandy SILT 7
8 1270 S ML) T8
9 4269 \Dry, brown, slightly silty, gravelly, SAND (SP-SM); fine [_ 9
101268 » gameten scha0 M U {]}to coarse gravel (2.5"), rour?ded to subroundgd [_10
114267 PVC, 0.4-113' = 02 04|Dry, dark brown, gravelly, silty SAND (SM); fine to 11
. J].[]lcoarse gravel (2"), rounded to subrounded; fine to [
121266 | | -1l ||coarse sand 12
131265 111 IDry, dark brown, very sandy GRAVEL (GW); fine to 13
141264 TF [|[coarse gravel (2"), rounded to subrounded; fine to 14
151263 A []|coarse sand 15
A-[11-{|Dry, brown, slightly silty, gravelly SAND (SP-SM); fine
16262 T11-|{]lto coarse gravel (2"), rounded to subrounded; fineto [T 16
17 +261 41| |[medium sand; with dark gray, slightly clayey, slightly  |{-17
184260 111 lgravelly, very sandy SILT (CI;/IVI;) lense (6") 118
191259 11111 Dry, brownflight gray, silty, very gravelly SAND (sM); T 12
20258 B -1 £+] |1 fine to coarse gravel (2"); fine to coarse sand 720
214257 I f ?Se,\%brownllight gray, slightly gravelly, very silty SAND 1 o4
227256 11111} Light gray with red-brown mottling, slightly gravelly, silty | 22
23255 T117| SAND (SM); fine gravel; predominantly fine to medium 1-23
24254 T | sand 124
251253 ‘LT[ Dark brown, gravelly, very silty SAND (SM) +25
271251 2 - +27
28250 A 28
291249 L 29
301248 B \Slightly gravelly, very silty SAND (SM) 130
311247 e Qva +31
321246 -~| Dry, dark brown SAND (SP); trace gravel and silt; fine Las
—=rngravel, rounded, predominantly medium sand 1
337245 <1111 Dry, dark brown, slightly silty SAND (SP-SM); medium | 53
341244 H{]{\sand 134
351243 -~ ||Dry, dark brown, slightly gravelly, silty SAND (SM); fine [1-35
36-+242 ~..-."/||\gravel, subrounded; fine to medium sand 1L3g
1 - - -] Dry, dark brown, slightly gravelly SAND (SP); trace silt; |
371241 R 2 X 37
. - 7| fine gravel, subrounded; fine to medium sand
387240 | Dark brown/yellow-red, gravelly SAND (SP); fine to 1738
39239 .. -_’| coarse gravel (1"); predominantly medium sand +39
401238 B .- | Red-brown, slightly gravelly SAND (SP); trace silt; fine {-40
414237 . .-’| to medium sand L a1
.. -.’| Fine to coarse gravel (3"); medium sand
421236 - T42
431235 T43
441234 T44
:2_22 - | Dark brown, gravelly SAND (SP) _:2
" ".-."| Dark brown/yellow-red, slightly gravelly SAND (SP);
477231 7. - trace silt; fine gravel; fine to medium sand T47
487230 ~-.-"| slightly gravelly SAND (SP); medium sand T48
491229 SR 149
Sampler Type: PID - Photoionization Detector Logged by: JMS
@ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AVA pproved by:

= Water Level (ATD)
Figure No.




Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-12D 20f3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Top of Casing Elev. 277.72
Driller/Method: Boart Longyear / Spider Sonic Depth to Water (ft BGS) - 10/29/2010
Sampling Method: Continuous Core Start/Finish Date 10/25/2010 - 10/27/2010

MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Depth / . .
Ek(af\éaetti)on Borehole Completion _?;&;ﬁ'g Tests (pPpla) Blog:{s/ M_?)llgzal Description
514097 ~.~--| Medium to coarse sand
7-. | Slightly gravelly SAND (SP); fine to coarse gravel
52226 -7+ | (1.5"); predominantly medium sand
531225 S
541224
22_522 "7 | Trace silt; fine gravel
571221 .
581220 -111-]-| Dry, dark brown, silty SAND (SM); trace fine gravel;
591219 T} 1] fine to medium sand
601218 = -+~ Dry, dark brown SAND (SP); medium sand
61217 O
621216 s
631215
641214 L
651213
661212 -
671211 .- 4 Gravelly SAND (SP); trace silt; fine to coarse gravel
681210 <=7+ ] (3"), subrounded; medium to coarse sand
69-1209 L
70208 5 SN Qob
717207 2 SR Slightly moist, dark brown, slightly silty, very sandy
721206 S8 GRAVEL (GW-GM); fine to coarse gravel (2"); fine to
734205 1 {\coarse sand [
744204 || 1| Wet, dark brown/dark gray, slightly silty, very gravelly
T HEo[J|SAND (SP-SM); fine to coarse gravel (2"); medium to
751203 PI9Y [P [coarse sand
761202 T ° Wet, red-brown, silty, very sandy GRAVEL (GM); fine
77-+201 it \to coarse gravel (2"); fine to coarse sand /
781200 -| Wet, yellow-red, silty, gravelly SAND (SM); fine to N
791199 A \coarse gravel (2"); fine to coarse sand [_
1-| Moist/very moist, dark brown, slightly silty, very gravelly
801198 B TT'SAND (SP-SM); fine to coarse gravel (1.5"); fine to
814197 ) \coarse sand [
821196 T \Moist/\{ery moist, yellow-red, silty, very gravelly SAND [
831195 | | bl 1 1P| |(SM); fine to coarse gravel (2"); fine to coarse sand
\Moist/very moist, yellow-red, silty, very sandy GRAVEL
841194 -~ 1(GM); fine to coarse gravel (3.5"); fine to coarse sand [I”
857193 ‘| {]|Wet, red-brown/dark brown, slightly gravelly SAND
86192 -1 11{-[\(SP); fine gravel; predominantly medium sand
87-+191 o Wet, dark brown, slightly silty, gravelly SAND (SP-SM); -
881190 Spas g} \flne to coarse gravel (2"); predominantly medium sand /_
894189 P Wet, brown, silty, very sandy GRAVEL (GM); fine to B
‘|'||coarse gravel (2"); fine to coarse sand; with slightly
90188 B Isilty, SAND (SP-SM) lense (6") I
91187 \Wet dark brown, silty, very gravelly SAND (SM); fine to |t
921186 coarse gravel (1"); predominantly coarse sand
934185 '..[. 1 Dry gray SILT (ML) |
Red-brown slightly gravelly, slightly sandy SILT (ML); [
941184 fine gravel; fine to medium sand I
951183 B Dry, brown, gravelly, very silty SAND (SM); fine gravel;
96-+182 -1 ||fine to coarse sand [
97-+181 | {1|Dry, dark brown, gravelly, very sandy SILT (ML); fine to |]
981180 ‘| |coarse gravel; fine to coarse sand
- 11| Yellow-red, slightly silty, very gravelly SAND (SP-SM);
991179 ‘:I' [Y\fine to coarse gravel (2.5"); fine to coarse sand /]
Sampler Type: PID - Photoionization Detector Logged by: JMS

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-12D 3of3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Tacoma, WA Top of Casing Elev. 277.72
Driller/Method: Boart Longyear / Spider Sonic Depth to Water (ft BGS) - 10/29/2010
Sampling Method: Continuous Core Start/Finish Date 10/25/2010 - 10/27/2010
Depth / ) PID | Blows/ | Material -
El((ef\éaetll)on Borehole Completion %%251'8 Tests (opm) " _?;;23 Description D?fi’)‘h
T Slightly moist, dark brown, sandy, silty GRAVEL (GM);
1011177 PLYLP) fine to coarse gravel (3"); fine to coarse sand 1101
1021176 @40l 7102
1031175 , 11| Slightly moist/moist, dark brown, silty, very gravelly 103
104174 T 111| SAND (SM); fine to coarse gravel (1.5"); fine to coarse 1104
1051173 B A || sand +105
1064172 L[ 11| Moist, dark brom{ln., silty, gravelly SAND (SM); fine to 1106
1 1|}| coarse gravel (3"); fine to coarse sand
1071171 T o7
1081170 -~ 1111 Moist, dark brown, slightly silty, gravelly SAND 108
1091169 - |(SP-SM); fine to coarse gravel (1.5"); fine to coarse 109
1107168 75 [~ 10720 fiiter pack, sand 1110
11144167|-- |- 110-1345 RN Moist, dark brown SAND (SP); trace fine gravel; +111
11271661 T gl?dr:ltjlm Sa'n(: dark b it dy GRAVEL |12
[Pye o 3% D IOk ightly moist, dark brown, silty, very sandy 1
1137165 - | 2" diameter, 10-slot, PLHLIM (GM); fine to coarse gravel (3"); fine to coarse sand 113
114+164 | .4 Sch 40 PVC screen, >1O° 114
H | 134133 JIF|0
1157163 1.- ] | B PITY D) +115
L1621 e ¥ K +
1167162 NP4 £> Slightly moist, gray, sandy, very silty GRAVEL (GM); 116
117161 ) @1 Hl.d fine to coarse gravel (3"); fine to coarse sand 7
1181160} FhEl 18
1194159]"| ST 9
| '_ g 0
1207158- [[]]]] slightly moist, gray, gravelly, sandy SILT (ML); fine 120
1247187 | o Plil\gravel; fine to coarse sand 121
1221156|. | b3 | Dry, dark brown/gray, sandy, silty GRAVEL (GM); fine 1122
L g o) "
123+155/. ¢} 6l gravel to cobbles, rounded to subrounded; fine to +123
1247154 ] FUA (I\:/Ioarie SaI‘Ind d/ lightly silt dy GRAVEL 124
| < 0|4 1] Moist, yellow-red/gray, slightly silty, sandy 1
1251153 - S (GW-GM), fine to coarse gravel (3"); fine to coarse 125
1267152 - O0 D1 { sand 126
127151 |- I 1012612010 ola ] 7?7
1281150 - - | Sl L1os
PR = bl
1291149 - - 102912010 Moist, gray, slightly sandy, gravelly SILT (ML); fine 129
130+148/.- gravel; fine to coarse sand 17130
131147 | Dry, dark brown/gray, sandy, gravelly SILT (ML); fine to +131
1321146 coarse gravel (2"); fine to coarse sand 1432
1331145 . {gg". | PVC endcap T133
13411441 _ Very moist, gray, slightly sandy, gravelly SILT (ML); T34
1357143 Hydrated bentonite g Y Piq\fine to coarse gravel (2"); fine to coarse sand 135
1361142 chips, 134.5-140 | [l Very moist, brown, silty, sandy GRAVEL (GM); fine to 1136
1374141 fe 3‘5 coarse gravel (3"), rounded to subrounded; fine to 1137
1381140 S| o] coarse sand Hi3s
L DLO L
1391139 N :3 Wet, brown, silty, sandy GRAVEL (GM); fine to coarse 139
1407138 — \gravel (2"); fine to coarse sand 140
1411137 141
1421136 142
1431135 1143
1441134 T144
1451133 1145
1461132 146
1471131 147
1481130 1148
1491129 149
Sampler Type: PID - Photoionization Detector Logged by: JMS

@ No Recovery
[I Continuous Core

Y Static Water Level
¥ Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-13D 10f3
Project Name: Walker Chevrolet Ground Surface Elev. 277
Location: Tacoma, WA Top of Casing Elev. 276.96
Driller/Method: Boart Longyear / Spider Sonic Depth to Water (ft BGS) - 10/29/2010
Sampling Method: Continuous Core Start/Finish Date 10/27/2010 - 10/29/2010
Depth / .
i i Sampl PID | Blows/ | Material - Depth
Ek(af\éae?)on Borehole Completion T;p:gﬁl:e) Tests (opm) o Typel Description ?f?)
Flushmount Air Vacuum - No Recovery
11276 monument, thermos 1
2 1275 cap O Lo
3 1274 L3
4 +273 Concrete seal, 0'-6' m — - 4
. Qvi
S 7272 L \Dry, brown, gravelly SAND (SP); trace silt; fine to -5
6 1271 \coarse gravel (1.5"); predominantly fine sand - 6
7 1270 Hydrated bentonite “2-|4-1||Dry, brown, slightly gravelly, silty SAND (SM); fine /-- 7
8 1269 chips, 6-121' “|{t!\gravel; fine sand s
9 1268 ‘| Dry, dark brown, slightly silty, very gravelly SAND L9
~- [ (SP-SM); fine to coarse gravel (1.5"); fine to coarse
101267 2" diameter, Sch 40 — TTrmsand —10
114266 PVC, 0.4-125' e \Gray, slightly silty, very gravelly SAND (SP-SM) lense [-1 1
12-1265 D Lo
R Qvt
131264 T1111| Dry/slightly moist, gray, gravelly, silty SAND (SM); fine T 13
141263 =hto coarse gravel (1.5"); fine to coarse sand 14
151262 Dry, yellow-red/gray, sandy, very gravelly SILT (ML); {15
161261 fine to coarse gravel (1.5"); fine to coarse sand 16
174260 -1 Dry, gray, silty, very gravelly SAND (SM); fine to coarse L7
T1-['11] gravel (1"), rounded to subrounded:; fine to coarse sand
181259 -] Yellow-red/gray mottling, slightly gravelly, sity SAND ~ 1-18
191258 JHH (SM) 19
207257 1 ] 1-[1 Dry, yellow-red/brown, silty SAND (SM); trace gravel; T2
211256 “t 141 fine gravel; predominantly fine sand 1721
221255 “H L} Gray, silty, very gravelly SAND (SM); fine to coarse +22
231254 1 ..: .| gravel (2.5"); fine to coarse sand 1o3
24253 A 24
251252 T +925
261251 :. '. -. '_ R +26
271250 I +27
281249 -~ 11-|1 Dry, yellow-red, slightly silty, gravelly SAND (SP-SM); {-28
29-1248 é .|| fine to coarse gravel (3"); predominantly fine to medium 1og
30247 B | sand T30
- 1111 Slightly silty, very gravelly SAND (SP-SM); fine to
311246 . t1]| coarse gravel (1.5"); fine to coarse sand 1731
321245 —— 32
R Qva
337244 "= "..-| Dry, yellow-red, slightly gravelly SAND (SP); trace silt; 133
34243 .- fine gravel, rounded; predominantly medium-fine sand 34
35-1242 : +35
36241 --"| Fine to coarse gravel (1.5"); predominantly medium 736
371240 -7 sand I
38239 AR 38
39238 Lol 139
407237 1 ~-- | slightly moist, dark brown, gravelly SAND (SP): fine to T40
417236 .': "| coarse gravel (2"); predominantly medium sand T41
427235 .| SAND (SP); medium sand T4
431234 - T43
441233 e T44
451232 - 7| Silty, gravelly SAND (SM) lense (6") +45
464231 Yellow-red, slightly gravelly SAND (SP); fine gravel g
477230 .- | Dark brown, slightly gravelly SAND (SP); trace silt; fine T4
487229 .-.-’| to coarse gravel (2"); predominantly fine to medium 1748
491228 -+ 7| sand 1+49
Sampler Type: PID - Photoionization Detector Logged by: JMS
@ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AVA pproved by:

= Water Level (ATD)
Figure No.




Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-13D 20f3
Project Name: Walker Chevrolet Ground Surface Elev. 277
Location: Tacoma, WA Top of Casing Elev. 276.96
Driller/Method: - 10/29/2010

Boart Longyear / Spider Sonic

Depth to Water (ft BGS)

Sampling Method: Continuous Core

Start/Finish Date 10/27/2010 - 10/29/2010

MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Depth / . .
Ek(af\éaetti)on Borehole Completion _IS_;F:T;?IIS Tests (pPr.lwa) M_?)l,gzm Description
. - Trace gravel
511226 -
521225
531224
54223
551222 m RS
-- .| Fine gravel
561221 -
571220
58219
22_513 Slightly moist, gray, silty SAND (SM); fine sand
Dry, dark brown/yellow-red SAND (SP); medium-fine
611216 | sand
621215 )
637214 | Slightly moist, dark brown, silty SAND (SM); fine to
641213 ‘| medium sand
651212 B - -
661211 -~ -| Dry, yellow-red/dark brown SAND (SP); medium sand
| Very gravelly SAND (SP) lense (6"
671210 | Veryg y (SP) (6"
681209
69208 AR
701207 — -. - Dark brown silty SAND (SM) lense (6")
714206 ... - | Slightly moist/moist, dark brown, gravelly SAND (SP);
7-. -] fine to coarse gravel (2"), rounded to subangular;
721205 -~ 7.+ ] medium-fine sand
731204 --.~--| Moist/very moist, dark brown SAND (SP); trace gravel
74720 FIMC Qob
757202 PLYL Wet, yellow-red/dark brown, silty, sandy GRAVEL
761201 q DB (GM); fine to coarse gravel (2"); fine to coarse sand
771200 D13 |
g Do
781199 DB
791198 P - - - -
111 Moist, gray, slightly gravelly, very silty SAND (SM); fine
801197 | 11 1] gravel; fine to coarse sand T
81196 \/ 1A | Wet, red-brown, silty, gravelly SAND (SM); fine to
821195 111 coarse gravel (1.5"); fine to coarse sand, predominantly |
41 {\coarse
831194 TIH[J|\Wet, red-brown, slightly silty, gravelly SAND (SP-SM); [
841193 —TiTlIfine to coarse gravel (3"); predominantly medium sand |
85192 B Moist, red-brown, sandy, silty GRAVEL (GM); fineto [T
86--191 | {||coarse gravel (3"), rounded to subrounded; fine to
871190 | lcoarse sand
-| | Wet, red-brown, slightly silty, gravelly SAND (SP-SM);
881189 '| fine gravel; fine to coarse sand, predominantly coarse
89188 ‘| Moist/very moist, yellow-red/red-brown, slightly silty, =
90-+187 O very gravelly SAND (SP-SM); fine to coarse gravel (2"),
911186 \rounded to subangular; fine to coarse sand 1
Dry, dark brown, sandy, very gravelly SILT (ML); fine to
921185 coarse gravel (2.5"), rounded to subangular; fine to 1
93184 1[J\coarse sand
94-+183 2L Wet, dark brown, sandy, very silty GRAVEL (GM); fine |
051182 | | to coarse gravel (2"), rounded to subrounded; fine to
\coarse sand
961181 No recovery
971180
98179 O
99178
Sampler Type: PID - Photoionization Detector Logged by: JMS
@ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AV pprovedby:

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-13D 3of3
Project Name: Walker Chevrolet Ground Surface Elev. 277
Location: Tacoma, WA Top of Casing Elev. 276.96
Driller/Method: Boart Longyear / Spider Sonic Depth to Water (ft BGS) - 10/29/2010
Sampling Method: Continuous Core Start/Finish Date 10/27/2010 - 10/29/2010
Depth / .
i i Sampl PID | Blows/ | Material - Depth
El((ef\(leaetll)on Borehole Completion T;;Q?IS Tests (opm) p Typel Description ?f%
T[] Moist, brown, silty, sandy GRAVEL (GM); fine gravel to
1017176 2L cobbles (4"), rounded to angular; fine to coarse sand; 1101
102+175 L4 with silty, gravelly SAND (SM) lense (6") 4102
103+174 . _ "|| Moist, dark brown/gray, silty, gravelly SAND (SM); fine {103
| ‘| ]} to coarse gravel (3"), rounded to subrounded; fineto |,
13: 1;2 -|'|q coarse sand 18‘51
106+171 L10[1 Moist, brown/dark brown, sandy, silty GRAVEL (GM); +106
1074170 TTT\fine to coarse gravel, rounded to subrounded; fine to 107
1l \coarse sand
1081169 Gt Very moist, dark brown/yellow-red, silty, gravelly SAND 7108
1097168 44 g} \(SM) fine to coarse gravel (1"); predominantly coarse [‘1 09
1101167 +-Hisand 110
111+166 ~-]HVery moist, brown/dark brown, sandy, very silty 111
- [ {1||GRAVEL (GM); fine to coarse gravel (2.5"); fine to
1127165 T PlY|lcoarse sand [ 112
1137164 RLYL) |Slightly moist, red-brown/brown, slightly silty, gravelly 113
1141163 ¢ DO SAND (SP-SM); fine to coarse gravel (2"); 114
115+162 | | 5| &t lpredominanlty fine sand 115
116+161 &t §°d Dry, light brown, sandy, silty GRAVEL (GM); fine gravel 116
-~ 11-|{|to cobbles (3. 5") rounded to subrounded; fine to
1177160 - t1] ||coarse sand ~117
118+159 oo Moist, brown, silty, gravelly SAND (SM) lense (6") (—1 18
1191158 Spas Il{lwet, dark brown, slightly silty, gravelly SAND (SP-SM) L 119
>l bl[dllense
1201157 ] 24 Plol4|Very moist, brown, sandy, very silty GRAVEL (GM); 7120
1211156 DI ine gravel to cobbles (4"); fine to coarse sand 1121
1224155[--1 |- 10/20 fitter pack, q 6 Wet, yellow-red, slightly silty, very gravelly SAND 1420
| S 121148 1 k| |(SP-SM); fine to coarse gravel (3"); predominantly 1
1237154 | ’E‘ 14 |medium sand 123
1247153 0- 1 |- 49 F194 Moist, brown, silty, very sandy GRAVEL (GM); fineto [ 124
12511521+ 1~| 2" diameter, 10-slot, I LY .14 coarse gravel (2"); predominantly medium sand 125
1264151 |-~ | Sch 40 PVC screen, E Plolq Slightly moist, brown, sandy, silty GRAVEL (GM); fine 1456
S]] 1254148 bl kb| to coarse gravel (2.5"); fine to coarse sand
1271501 H &18°d Very moist/wet, brown, silty, sandy GRAVEL (GM); fine 127
1281149 | 49 0] gravel to cobbles (4"); predominantly coarse sand 7128
1291148 PLYLMR Moist, gray, sandy, very silty GRAVEL (GM); fine to 1129
= E Plgl{ coarse gravel (2"); fine to coarse sand
1307147} - 1 bl Dry, dark brown/gray, silty, sandy GRAVEL (GM); fine 1130
1311146/ &18|d to coarse gravel (3"), rounded to subangular; fine to T131
13241451 H 44 04 coarse sand L4392
q o i
1331144 $1 00 133
1341143| ) bl 134
PR g Plo
1357142 :-'-:210,28,2010 1 - 1111 Wet, brown, slightly silty, very gravelly SAND (SP-SM); 135
136714115 . tT]] fine to coarse gravel (2"); predominantly medium to 1136
13711401 3.~ 1012012010 l [ +-ncoarse sand 137
1381139~ =~ || il : \{\/Ioist, yeIIow-reId(,ss"i)Ity, vzry g_ravetllly SA(I;{D (StM); fine 1138
| 0 coarse gravel ; predominantly medium to coarse ||
1391138 =E -~ 111{|sand % 139
1407137 T1.|\Dry, gray-purple, slightly gravelly, sandy SILT (ML); fine 140
1411136 -] |1 | \gravel; fine to coarse sand 141
14211351 .- B bt Wet, brown, slightly silty, very gravelly SAND (SP-SM); 142
14311341 H- ;g:; H \fine to coarse gravel (3"), predominantly coarse sand [_143
1441331 - H Se[81] Wet, brown, slightly silty, sandy GRAVEL (GW-GM); | 444
A A - 0[] fine to coarse gravel (3"), rounded to angular; fine to
1451132 o A PVC endcap L )OD ?:<~ coarse sand 1145
1461131 F——— O1d 146
1471130 147
1481129 148
1491128 149
Sampler Type: PID - Photoionization Detector Logged by: JMS

@ No Recovery
[I Continuous Core

Y Static Water Level
¥ Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-14D 10f3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Tacoma, WA Top of Casing Elev. 277.46 ft
Driller/Method: Major Drilling - Jeffrey / Sonic Geoprobe 8140LS - track mounted Depth to Water (ft BGS) - 2/3/2012
Sampling Method: Continuous Core Start/Finish Date 1/30/2012 - 2/2/2012
Depth / . .
Ek(af\éaetti)on Borehole Completion ‘?;:;ﬁlg Tests (pPpla) Blogrs/ M_?;Igrelal Description D?fi’)th
Flush mounted steef 0 Cleared for utilities using an air vacuum - No Recovery.

1 +277 well monument; o +1
1 thermos cap Ro L
27276 Cement surface seal ?0 2
3 1275 from 0-2' bgs 3? T3
4 1274 O O T4
5 1273 A 5
6 {272 20 re
7 +271 L= +7
8 4270 . 0 o 8
9 7269 1|1 1] Moist, brown, very gravelly, very silty SAND (SM); 79
101268 2" ID schedule 40 PVC fiH 114{1:[| cobbles up to 5"; fine to medium sand, diamict fabric. {10
114267 casing, ?hreaded ae i _-: 11

connection, 0'-123' | |
121266 +12
137265 Slightly moist, sandy, very gravelly, SILT (ML); fine to 13
141264 medium sand; cobbles up to 4". T14
151263 Bentonite chip seal 115
164262 ENSF/ANSI 60), 2-121' L6
S
171261 ¢ T
18260 18
19259 19
20-1258 B Diamict fabyi 720
211057 iamict fabric. Lo
221256 22
231255 23
24254 117 Moist, brown, gravelly, very silty SAND (SM); fine to +24
251953 | | Tl |1 1] medium sand; subangular gravel; diamict fabric; Log
141:[| cobbles up to 4".
261252 “111|{] Orange-brown. T26
271251 1.} Brown. 27
287250 - 11]-11 Moist, brown, slightly silty, gravelly SAND (SP-SM); fine 28
29249 . t1]| to medium sand; subrounded gravel. 729
301248 B A T30
31247 11| Moist, gray, gravelly, silty SAND (SM); fine to medium 31
32246 1[I 1| sand; subangular gravel. 1732
33245 L Brown. 33
a2 2 Moist, b lghtly gravally SAND (SP); fine t |
1 -~| Moist, brown, slightly gravelly ; fine to L
357243 .- medium sand. 35
361242 7+ 1" pockets of pink, slightly silty SAND. 1736
371241 Dl 37
38240 R 38
391239 139
40+238 — . +40
411237 . c. +41
427236 Moist, gray with iron stain mottling, gravelly, very sandy 42
431235 SILT (ML); fine to medium sand; subrounded gravel; 143
44234 11 ]{\diamict fabric. a4
451233 | ~ LI Moist, gray, slightly silty, gravelly SAND (SP-SM); fine [1-45
1 S \to medium sand. /_
461232 . - - 46
l[[|| \M0|st, orange-brown, slightly gravelly SAND (SP); trace
471231 T silt. [—47
487230 v -~’||Moist, brown with iron stain mottling, slightly gravelly, 48
491229 - | |silty SAND (SM); 1" pockets of silt, fine to medium 49
Sampler Type: PID - Photoionization Detector Logged by: AET
[ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AV Pprovea by:

= Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-14D 20f3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Tacoma, WA Top of Casing Elev. 277.46 ft
Driller/Method: Major Dirilling - Jeffrey / Sonic Geoprobe 8140LS - track mounted Depth to Water (ft BGS) - 2/3/2012
Sampling Method: Continuous Core Start/Finish Date 1/30/2012 - 2/2/2012
Depth / .
i i Sampl PID | Blows/ | Material - Depth
Ek(af\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) & Typ (_; Description ?f?)
-] Moist, dark gray brown, slightly gravelly SAND (SP);
51227 "~ TTTT\medium to coarse sand, fine subrounded gravel. ['51
52226 = 11| Moist, red-brown, slightly silty SAND (SP-SM); medium 152
531225 "1} sand; trace gravel. 153
541224 - \Gravelly. : /54
55-1993 | i glg(sjt., yellow-brown SAND (SP); medium to coarse Lss
561222 :._ i 156
571221 +57
581220 I +58
59219 - 11-|1 Moist, gray, slightly silty SAND (SP-SM); fine to 59
601218 | | ~_1F]] medium sand, trace fine gravel; faint stratification L 60
614217 ...~ | Moist, brown to dark brown SAND (SP); medium sand. L 61
62216 L . 162
-. -~ Red-orange, slightly gravelly.
631215 9 ghtly g y Les
641214 Dl 164
657213 1 -111-]-| Very moist to wet, brown, very silty SAND (SM); fine 65
661212 TLH | sand. 766
671211 - Grades to fine to medium sand. 167
681210 || “- | Wet, dark red-brown, very gravelly S"AND (SP); coarse {68
69209 .| sand; trace silt, with cobbles up to 3". L6g
70208 SR 170
207 .- | Wet, brown-gray SAND (SP); trace gravel; medium 4
721206 | sand. Tr2
73205 2070 Qob 173
741204 - - ~.||Wet, red-brown GRAVEL (GW); fine to coarse gravel; {74
751203 | | .-’| \trace silt; trace coarse sand. 175
76202 i ~’| Moist, red-brown with iron staining, very gravelly SAND L76
~.| (SP); medium sand, fine to coarse rounded gravel with
771201 - "..--| cobbles up to 3"; trace silt; diamict fabric. T77
781200 ~ - .- Brown. |78
794199 Dry, gray, gravelly, very sandy SILT (ML); fine to 179
medium sand; subrounded to subangular gravel;
801198 ] ~- - -T\cobbles up to 4". ['80
81197 TITTT\Moist, brown-red, slightly gravelly SAND (SP); medium |81
82196 [ }||sand; subrounded gravel; trace silt. [—82
834195 n {1 Slightly moist, gray, gravelly, silty SAND (SM); fineto 183
1|1 medium sand; fine to coarse subrounded to rounded
841194 BESRAS T84
LU} gravel.
857193 “ - [ Wef, brown SAND (SP); fine to medium sand, trace | o2
861192 0593[\gravel. /r86
871191 0909| Wet, red-brown GRAVEL (GP); coarse gravel and 187
88--190 \cobbles. 88
89-+189 Very moist to wet, brown, gravelly, sandy SILT (ML), 189
001188 | (él?an;!ct fabric, cobbles up to 4". Lo
91187 91
921186 792
93185 117 Moist, gray-brown, slightly gravelly, silty SAND (SM);  +-93
941184 fine to medium sand. Lo
951183 B :. +95
961182 it 196
71181 -] Moist to wet, brown-gray SAND (SP); fine to medium 97
981180 | sand. T8
97179 - {{]{ Moist, gray-brown, slightly silty, gravelly SAND 9
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y static Water Level A dbv: ALN
[I Continuous Core AVA pproved by:

= Water Level (ATD)
Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-14D 3of3
Project Name: Walker Chevrolet Ground Surface Elev. 278
Location: Tacoma, WA Top of Casing Elev. 27746 1t
Driller/Method: Major Drilling - Jeffrey / Sonic Geoprobe 8140LS - track mounted Depth to Water (ft BGS) - 2/3/2012

Sampling Method: Continuous Core

Start/Finish Date 1/30/2012 - 2/2/2012

Depth / . i
Elc(ef\g;tti)on Borehole Completion _?;F:T;?I'S Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
$333(SP-SM). /
1017177 So9o| Moist to wet, brown, very sandy GRAVEL (GP); tr. silt, 101
1021176 8888 fine to coarse sand; fine subrounded to subangular 7102
103+175 8888 gravel. 1103
| o020
1041174 Slightly moist, gray and brown mottled, gravelly, sandy 104
1051173 SILT (ML); fine to medium sand; fine to coarse gravel; T105
1061172 diamict fabric. 106
1071171 07
1081170 17108
1091169 1109
1101168 110
1167 | Moist, brown and gray mottled, gravelly, silty SAND 11
1121166 1| (SM); fine to medium sand; subrounded gravel up to 2". 7112
1131165 ' 13
1147164 Dry to slightly moist, gray with iron stain mottling, 14
1151163 gravelly, sandy SILT (ML); diamict fabric. 115
1161162 116
1174161 Moist, brown-gray, slightly silty, very gravelly SAND 117
1181160 (SP-SM); medium to coarse sand. 118
1194159 I l‘lMF?lts(;t,3E)rown-gray, gravelly, silty SAND (SM); cobbles 19
1201158 ' T120
1247157 Slightly moist, gray, gravelly, sandy SILT (ML); fine to 121
1221156/ i medium sand; cobbles up to 3" 7122
1237155 4 F194 Moist, brown, very silty, sandy GRAVEL (GM); cobbles 17123
124-+154 - ] %‘~ -[4 up to 4", angular gravel, fine to coarse sand. +124
1251153 o =0 ;g:joﬁﬁgro;:gi silea ] Dry to slightly moist, gray, gravelly, sandy SILT (ML); 125
1261152 . | nee fine to medium sand, cobbles up to 4". 7126
1271151 - Ter
1287150 o || Moist, brown-gray with orange mottling, silty, very 128
1291149(- - 11| gravelly SAND (SMy; fine to coarse sand; fine to coarse 1129
1304148/~ N -_22/1/2012 1.1 angular gravel with cobbles up to 3". 7130
1317147 : T131
1321146/ T132
1331145} -] 7133
13411441 _-'._!2’3’2012 Moist to wet, gray-brown, gravelly, sandy SILT (ML);  +134
1354143 2" ID schedule 40 PVG fipe tp coarse sand, fine to coarse subangular gravel; 1435
1361142 | 205t screen, diamict fabric. L136
-] 123.54143.5 bgs Very gravelly.
1371141} 1437
13811401 - Moist. 1138
1391139~ Wet. [0
1401138 T140
1411137 :_. 141
1424136/ T142
143+135(.- -] 143
- -| Threaded PVC end
1441134 cap T144
1451133 Bottom of boring at 145' BGS. 145
1461132 T146
1471131 T147
1481130 1148
1491129 T149
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery
[I Continuous Core

A 4
v

Static Water Level
Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

peCt Project Number Well Number Sheet
CONSULTING 080190 MW-15 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.84 ft
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/14/2013
E?é?,:i{;;)/n Borehole Completion _?;pl‘gﬁlg Tests (::p'g]) Blogrs/ M_?;[ggé“ Description D?fgth
Flushmount ~““*T\Concrete.

T monument, lockable No logging or sampling. 1
2 + thermos cap, concrete + 2
34 seal 0'-4' +3
4 + T4
5T Boring drilled 37 degrees from vertical to intercept TS
6T saturated soil under alley. 76
74 +7
8+ +8
9+ +9
10+ 2" diameter, schedule +10
11+ 40 PVC, threaded +11
194 connections, 0'-55' Lo
13+ +13
14+ +14
15+ +15
16—+ +16
17+ +17
18+ +18
19+ +19
20 Hydrated bentonite 1Lop
214 chips, 4'-52' +21
22t 122
23 123
247 Strong solvent-like odor in cuttings. (24 ft bgs) %
25 125
26 126
27+ 27
28 128
29 29
301 36.7 T30
31 31
32 32
33 33
34+ T34
35 T35
36 136
37+ 37
38 38
39 39
40+ T40
41+ +41
42+ +42
43+ T43
444 144
45+ 145
46+ 146
47+ +47
48+ +48
491 T49

Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y Static Water Level
g Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-15 20f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.84 ft
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/14/2013

E?((;,:i{;;)/n Borehole Completion ‘?;ngﬁlg Tests (ppplg) Blog:{s/ M_?)llggal Description D?fi’)‘h
51+ “ 51
52+ s 752
53+ 10/20 sand filter pack, +53
544 RENEEG Lsa
55—+ ::: 1o diameter, +55
56-+ ._+| 0.020-inch, schedule 156
"-| 40 PVC screen, 55'-75'
57+ ] 57
587 Well screen is completed in advance outwash beneath o8
59 alley, 33 to 45 ft west-northwest of monument, and 44 1799
60+ to 60 ft below ground surface +60
61+ T61
621 762
631 T63
641 T64
651 T65
661 T66
671 T67
681 T68
691 769
70+ T70
"+ 71
72+ T72
73+ T73
74+ | T74
T Threaded PV endcap Bottom of boring is 60 feet below ground surface. 75
76+ T76
77+ T77
78+ T78
79+ T79
80+ T80
81+ 781
821 782
83+ 783
84+ T84
851 785
861 T86
871 87
881 788
891 789
90+ 790
91+ 791
92+ 792
93+ 793
94+ 794
95+ 795
96+ 796
97+ T97
98+ 798
99+ 799
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

Y Static Water Level
¥ Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-16 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.88 ft

Driller/Method:

Cascade Drilling / Hollow Stem Auger - Angle

Depth to Water

Sampling Method: No samples Start/Finish Date 10/15/2013

Depth / .

i i Sampl PID | Blows/ | Material - Depth
El((ef\éaettl)on Borehole Completion T;pnéﬁg Tests (opm) " Typelz Description ?f?)
{ Flushmount ~=“T\Asphalt over concrete. Ji

1 monument, lockable No logging or sampling. !
2 + thermos cap, concrete T 2

3+ | seal 0'-4' +3
4 + T4

5T Boring drilled 23 degrees from vertical, perpendicular to TS
6T the building. 76

71 +7
g4 +8
94 +9
10+ 2" diameter, schedule 10
11+ 40 PVC, threaded +11
12 connections, 0'-45' 12
13 T
14+ T14
15 T
16 T1e
171 17
181 T18
19+ T19
20 Hydrated bentonite 1Lop
214 chips, 4'-42' +21
22—+ 22
23T 723
24+ T24
25—+ 725
26T 26
271 27
28— 28
29—+ 729
30 730
31+ 731
32+ 732
33T 733
34 T34
35—+ 1735
36T 736
37T 37
38T 738
39—+ 739
40+ T40
41 T41
a2+ . . . 142

Well screen is completed in advance outwash beneath

431 .| 10720 sandfilter pack, Morrell's Dry Cleaners building, 18 to 25 feet T43
44+ | 42-65 west-northwest of monument, and 41 to 60 feet below 144
45 ground surface 145
461 T46
47+ T47
48+ T48
49+ = +49

Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y static Water Level
g Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-16 20f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.88 ft
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/15/2013
E?((;,:i{;;)/n Borehole Completion ‘?;ngﬁlg Tests (ppplg) Blog:{s/ M_?)llggal Description D?fi’)‘h
51— 51
52 52
53 53
54 ) 154
55—+ -| 2" diameter, +55
56—+ ._+| 0.020-inch, schedule 156
“-| 40 PVC screen, 45'-65'
57+ 57
58 158
59 59
60 160
61 161
62 162
63 163
64 ) 64
657 Threaded PVC endcap Bottom of boring is 60 feet below ground surface. 65
66 166
67 67
68 168
69 169
70+ +70
71+ 71
72+ 72
73+ 73
74+ 74
75+ T75
76 76
77+ 77
78 78
79+ 79
80 80
81 181
82 82
83 183
84 184
85 185
86 186
87 87
88 188
89 89
90 90
91 91
92+ 92
93 93
94+ 94
95+ 95
96 96
97+ 97
98- 98
99 99
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

A 4
v

Static Water Level
Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

peCt Project Number Well Number Sheet
CONSULTING 080190 MW-17 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.97 it
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/15/2013
Depth / . i
Ek(af\éaetti)on Borehole Completion _?;pl‘gﬁlg Tests (::p'g]) Blogrs/ M_?;[‘;:«’:“ Description D(efgth
{ Flushmount ~“"*T\Asphalt over concrete.

1 monument, lockable No Iogging or sampling. 1
2 + thermos cap, concrete + 2
34 y seal 0'-4' +3
4 + T4
5T Boring drilled 32 degrees from vertical, perpendicular to TS
67 the building. T6
7T T7
8T T8
9T T9
10+ 2" diameter, schedule +10
11+ 40 PVC, threaded +11
12 connections, 0'-51' 12
13+ T13
14—+ T14
151 T15
161 T16
17+ 17
181 T18
19+ 19
20—+ Hydrated bentonite 20
214 chips, 4'-48' +21
22+ T22
23+ 723
24+ T24
25+ 725
26+ T26
27+ 27
28+ T28
29+ T29
30+ T30
31+ 31
32+ 732
33+ 733
34+ t34
35+ T35
361 T36
37+ T37
38+ T38
39+ 739
40+ T40
41+ 41
42+ T42
43+ . . T43

Well screen is completed in advance outwash beneath
44 Morrell's Dry Cleaners, 27 to 38 feet west-northwest of T44
45—+ monument, and 43 to 60 feet below ground surface. +45
46+ 746
47+ T47
48+ _ T48
49—+ | 10/20 sand filter pack, T+49
B I N A
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

Y Static Water Level

v

Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-17 20f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.97 ft
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/15/2013
E?((%E{i])o/n Borehole Completion %%gﬁlg Tests (pPFlE1 \ Blog:{s/ M_?)t,g:;al Description D(ef%th
51 51
52+ 752
53+ 753
54+ - T54
55—+ 2" diameter, +55
56—+ .~ | 0.020-inch, schedule 156
.- | 40 PVC screen, 51-71'
57+ -- o7
58+ 758
59+ 759
60+ T60
61 T61
621 762
63T 763
64 T64
651 T65
661 T66
671 T67
681 T68
691 T69
70T ] +70
T { Threaded PVC endcap Bottom of boring is 60 feet below ground surface. 4
72+ T72
73+ T73
74T T74
75T T75
76+ T76
77+ T77
78+ T78
79+ T79
80+ T80
81— 81
82+ 782
83t 783
84— T84
851 785
861 T86
871 87
881 788
891 789
90+ 790
M 791
92+ 792
93+ 793
94 T94
95+ 795
96+ 796
97+ 97
98+ 798
99+ 799
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

A 4
v

Static Water Level
Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

peCt Project Number Well Number Sheet
CONSULTING 080190 MW-18 10f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.80 ft
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/16/2013
E?é?,:i{;;)/n Borehole Completion _?;pl‘gﬁg Tests (::plz) Blogrs/ M_?;Igrei)al Description D?fgth
Flushmount ~“"*T\Asphalt over concrete.

T monument, lockable No logging or sampling, strong solvent-like odor in -1
2T thermos cap, concrete cuttings. T 2
34 seal 0-4' 3
4 + T4
5T Boring drilled 45 degrees from vertical, perpendicular to TS
6T the building. 76
71 +7
g4 +8
94 +9
10+ 2" diameter, schedule +10
11+ 40 PVC, threaded +11
124 connections, 0'-65' +12
13 T
14+ +14
15+ +15
16+ +16
17+ 17
18+ +18
19+ +19
20—+ Hydrated bentonite +20
21+ chips, 4'-62' +29
22+ +22
23+ +23
24+ 124
25—+ 725
26T 26
271 27
28— 28
29—+ 729
30 730
311 731
32+ 732
33T 733
34—+ T34
35—+ 1735
36T 736
37T 37
38T 738
39—+ 739
40+ 740
41+ T41
42+ T42
43+ 743
441 144
45+ T45
461 T46
47+ T47
48+ T48
49—+ T49

Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery ¥ Static Water Level
v Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-18 20f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 277.80 1t
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/16/2013
Depth / .

i i Sampl PID | Blows/ | Material - Depth
El((af\éaettl)on Borehole Completion T;;gﬁg Tests (opm) p Typel Description ?f%
51—+ 51
52—+ 52
53—+ 53
54—+ 54
55—+ 55
56 56
57+ 57
58 58
59—+ 59
60— 60
61— T61
62 - T62
63 | 10720 sand filter pack, 163

1 | 62-85' L
64 Well screen is completed in advance outwash beneath 64
65 Morrell's Dry Cleaners, 46 to 60 feet west-northwest of 1765
66—+ monument, and 46 to 60 feet below ground surface +66
67 T67
68 T68
69 69
70+ T70
71T 71
72+ T72
73+ T73
74+ i T74
75+ - | 2" diameter, 0.020-inch +75
764 ~"| schedule 40 PVC L76

"-| screen, 65'-85'
77+ l 77
78+ T78
79+ 79
80 T80
81— 81
82—+ 82
83— 83
84—+ i T84

+ - C
85 Threaded PVC endcap Bottom of boring is 60 feet below ground surface. 85
86 86
87+ 87
88— 88
89— 89
90—+ 90
91—+ 91
92—+ 92
93—+ 93
94—+ 94
95—+ T95
96 96
97+ 97
98+ 98
99+ 99

Sampler Type: PID - Photoionization Detector Logged by: AET
[ No Recovery ¥ Static Water Level

v

Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet

CONSULTING 080190 MW-19 10f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.151t
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: Dames & Moore Start/Finish Date 10/17/2013

Depth / .

i i Sampl PID | Blows/ | Material - Depth
El((af\(laaettl)on Borehole Completion T;pnéﬁg Tests (opm) p Typelz Description ?f?)
14 § Flushmount _':-__' _':_ \Asphalt. il ]

w monument, lockable Qvt

2 86| thermos cap, concrete =111 Very dense, moist, brown, slightly silty, gravelly SAND T 2
34 seal 0-2 - "It ] (SP-SM); diamict fabric, fine to medium sand, 13

1 ~.~[{-1| solvent-like odor. L
4 4
5+ +5
6 +6
7+ +7
8+ +8
9+ w1 +9
10—+ 2" diameter, schedule T 110
114 40 PVC, threaded .: 50/6 L1
12 connections, 0-45' Tt 12
13+ +13
14+ +14
15+ +15
16+ +16
17+ +17
18+ +18
19+ AT 19

il - AN ] B
20 géi;atzize.mome | = 50/6 |1.{]][| Very dense, moist, brown gray, silty, gravelly SAND 20
217 ' {1 1.| (SM); diamict fabric, solvent-like odor, predominantly 1721
22—+ 11 fine sand, fine to coarse gravel. +22
23T ) 723
24+ 11 +24
257 | = 50/6 [1111]| Trace gravel. %
26 T 126
271 27
28— 28
29+ SR +29

41 LN L
30 8 50/6 |- Qua 30
31 7+ ~.-| Very dense, moist, orange brown, slightly gravelly 1731
32—+ “.- | SAND (SP); fine to medium sand, solvent-like odor. +32
33T . 733
34t SR 134
357 21 Trace silt. T3
36+ 21t +36
37+ 30 |- 37
38T 738
39—+ 739
407 [ 36 | Trace fine gravel, slight solvent-like odor. T40
41+ 50/6 T41
42+ M OE S +42
43+ “-| "7 10720 sand filter pack, P n +43
444 - | 42-608 ST Laa
SIBRS=E = 5006 | T4
46—+ +46
47+ T47
48+ [ S Las
49+ [H +49

Sampler Type: PID - Photoionization Detector Logged by: AET

[ No Recovery Y static Water Level

3.25" OD D&M Split-Spoon g Approved by: ALN

Ring Sampler = Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-19 20f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.15 ft
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: Dames & Moore Start/Finish Date 10/17/2013
E?((afev:i{i];)/n Borehole Completion %%251'8 Tests (ppglg) Blog:{s/ M_?)llggal Description D?fi’)‘h
| 50/6 |-~ - -| Wet, red brown.
51+ [CH- 51
524 L el +52
53+ [ SR +53
54+ |[H 54
55 k < 2" diameter, SRR +55
56 .- 0.020-inch, schedule el '__' +56
. " -| 40 PVC screen, 45-60' T
57+ | 57
58 158
59+ |.H TN 59
607 L7 Threaded PVC endocp g 50/6 |-—IVery dense, wet, dark red brown SAND (SP); fine o | o0
6171 \coarse sand, trace fine gravel. f‘61
62 Bottom of boring is 60.5 feet below ground surface. 1762
63 163
64 164
65 165
66 166
67 67
68 168
69 169
70+ +70
71+ 71
72+ 72
73+ 73
74+ 74
75+ T75
76 76
77+ 77
78 78
79+ 79
80 80
81 181
82 82
83 183
84 184
85 185
86 186
87 87
88 188
89 89
90 90
91 91
92+ 92
93 93
94+ 94
95+ 95
96 96
97+ 97
98- 98
99 99
Sampler Type: PID - Photoionization Detector Logged by: AET
[0 No Recovery ¥ static Water Level
3.25" OD D&M Split-Spoon g Approved by: ALN
Ring Sampler = Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-20 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.03 1t
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/11/2013
E?é?,:i{;;)/n Borehole Completion _?;pl‘gﬁg Tests (::plz) Blogrs/ M_?;Igrei)al Description D?fgth
14 § Flushmount [==hAsphalt. il ]
5 }A tmh:r“nlif::zgp'oz‘;i’:;e No logging or sampling. L
34 seal 0-2' 3
44 14
51 +5
6 +6
71 +7
g +8
9l +9
10—+ 2" diameter, schedule +10
11+ 40 PVC, threaded +11
124 connections, 0'-45' +12
13+ T3
14+ +14
15+ +15
16+ +16
17+ 17
18+ +18
19+ +19
20+ Hydrated bentonite +20
21+ chips, 2'-42' +29
22+ +22
23+ +23
24 24
25—+ 25
26—+ 26
27+ 27
28—+ 28
29—+ 29
30+ +—30
31+ 31
32—+ 32
33—+ 33
34+ T34
35—+ T35
36—+ 36
37+ +—37
38—+ 38
39—+ 39
40+ 40
41+ 41
42+ M OE +42
43+ 10/20 sand filter pack, +43
EVE S I 144
45+ | 145
46+ +46
47+ T47
a8+ [H 48
49+ | +49
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y Static Water Level

Approved by: ALN
Y Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 MW-20 20f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 278.03 ft
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/11/2013
E?((%E{i])o/n Borehole Completion %%gﬁlg Tests (pPFlE1 \ Blog:{s/ M_?)t,g:;al Description D(ef%th
517 51
52—+ 52
53—+ 53
54 ] 154
55—+ :_. -| 2" diameter, +55
56—+ ._+| 0.020-inch, schedule 156
“-| 40 PVC screen, 45'-60'
57+ 57
58 58
9T ] 59
2(1)_- Threaded PV endeap Bottom of boring is 60 feet below ground surface. 2(1)
62 T62
63T T63
64 T64
65— T65
66 T66
67 T67
68 T68
69 69
70T T70
M 71
72+ T72
73+ T73
74 T74
75T T75
76+ T76
77+ 77
78+ T78
79+ 79
80 T80
81 81
82—+ 82
83— 83
84— T84
85— 85
86 86
87+ 87
88— 88
89— 89
90—+ 90
97 91
92—+ 92
93—+ 93
94 94
95—+ T95
96 96
97+ 97
98+ 98
99+ 99
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

A 4
v

Static Water Level
Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-21 10f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 279.03 ft
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: Dames & Moore Start/Finish Date 10/17/2013
Depth / . i
Ek(af\éaetti)on Borehole Completion _?;pl‘gﬁlg Tests (::p'g]) Blogrs/ M_?;[‘;:«’:“ Description D?f?)th
N Flushmount T [\Asphalt. Ji
1T }\A monument, lockable it Qut T1
27T 8| thermos cap, concrete T1{1[| Very dense, moist, brown, silty, gravelly SAND (SM); T 2
34 seal 0-2 "1 1} || diamict fabric, fine to medium sand. 13
4+ TLHT T4
5T | = 0.0 | 506 (i) T°
6 THTE +6
74 +7
8+ +8
9+ TLH +9
10+ 2" diameter, schedule L +10
26 | -

1 40 PVC, threaded [ 10.5 RAREAS L
::; connections, 0'-45' VOC/FOC 50/6 LT :]];
13+ +13
14+ TLH +14
15+ [ T +15

165 | 50/6 [t
164 VOC/FOC T L6
17+ +17
18-t +18
19+ TLH +19
20—+ Hydrated bentonite 1AL 1920
21+ chips, 2'-42' . 0.0 50/6 BNk 121
22—+ 22
23T 723
24+ TLH +24
257 | = VOCIFOC | g0 | soi Il [H T25
26—+ THTE +26
271 27
28— 28
29+ TLH +29
30T [ 00 | 506 [fff]] T30
31+ THTE +31
32+ 732
33T 733
34+ v +34
357 o 00 | 5055 [ T T T T T T T T T Tava T T T 3
36 .-~ ~.-| Very dense, moist, red brown, slightly gravelly SAND 1736
374+ - | (SP); fine to medium sand. T37
38T . 738
39+ SO 139
40 (= VOC/FOC | 90 | 506 |-~ Brown. 740
41+ S +41
424 B B S +42
43+ “-| 1“7 10/20 sand fiiter pack, S ’ n 1+43
a4+t | | 4208 S Laa
457 | 0.0 50/6 ] "_' Red brown, trace fine gravel. T4
461 T46
47+ e 147
48+ SN 48
49+  |H h T49
Sampler Type: PID - Photoionization Detector Logged by: AET
[ No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon v Approved by: ALN
Ring Sampler = Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 MW-21 20f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)
Location: Tacoma, WA Top of Casing Elev. (site datum) 279.03 ft
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: Dames & Moore Start/Finish Date 10/17/2013
E?((afev:i{i];)/n Borehole Completion %%251'8 Tests (ppglg) Blog:{s/ M_?)llggal Description D?fi’)‘h
: | 0.0 50/6 |-11 Very dense, moist, brown, slightly silty SAND (SP-SM);
51T 11| fine sand. 1751
52—+ 752
531 753
54+ | : 154
22: A= e VOGIFOC | 00 | 5066 [--"" ‘\S/irgd;n;e,—vret,—b?own,—smo—(s—pf fine to medium _ —_:gg
. -| 40 PVC screen, 45'-60' I .
5717 B 157
581 ':.: S 158
59+ | SR T99
60—+ - . ‘W | Threaded PVC endcap n 0.0 50/6 _ +60
61—+ Bottom of boring is 60.5 feet below ground surface. +61
62— 762
63T 763
64— 764
65T 1765
66T 1766
671 67
68— 768
69— 769
70T 70
1T 71
721 72
73T 73
74 74
75+ +75
76+ 76
77+ 77
78+ 78
79+ 79
80+ +80
81 81
82+ 82
83+ 83
84— T84
85—+ 1785
86T 786
871 87
88— 788
89— 789
90—+ 790
91—+ 791
92—+ 792
93—+ 793
94—+ 794
95—+ 795
96T 796
97—+ 97
98— 798
99—+ 799
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: ALN
Ring Sampler = Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 VE-1 1 0of1
Project Name: Walker Chevrolet Ground Surface Elev. (site datum)  273.99 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/21/2013
E?z;l:é{;;)/n Borehole Completion _?;&;ﬁ'g Tests (pPpla) Blog:{s/ M_?)llggal Description D?fi’)th
| Flushmount ~““*T\Concrete.
T monument, lockable No logging or sampling, strong solvent-like odor in -1
2 + 4 thermos cap, concrete cuttings. T2
34 seal 0-2' L3
4 + T4
Z : :;i?/n;tteht;zheeddule E\%riggil(cjj?rlllged 45 degrees from vertical, perpendicular to : 2
71 connections, 0'-25' . Ly
8T T8
9T T9
10+ Hydrated bentonite +10
11+ chips, 2'-22" +11
124 T2
13+ T13
14—+ T14
15+ T
16+ T16
174 I
18+ T8
19+ T
20+ 720
21 21
22+ - T22
23—+ 10/20 sand filter pack, +23
247 o Well screen is completed in glacial till beneath Morrell's %
25 Dry Cleaners building, 18 to 32 feet west-northwest of 25
26+ near-surface manifold, and 18 to 32 feet below ground 26
274 surface Lo7
28+ T28
29+ T29
30+ T30
31+ 31
32+ 732
33+ 733
34+ | T34
35—+ -| 4" diameter, +35
36—+ ._+| 0.020-inch, schedule 136
"-| 40 PVC screen, 25'-45'
371 1 T37
38+ T38
39+ 739
40+ T40
41+ 41
42+ T42
43+ 143
44+ | T44
45T Threaded PV endcap Bottom of boring is 32 feet below ground surface. 45
46+ 146
47+ T47
48+ 48
49+ T49
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

Y Static Water Level
¥ Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 VE-2 1 0of1
Project Name: Walker Chevrolet Ground Surface Elev. (site datum) ~ 273.81 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/21/2013
E?z;l:é{;;)/n Borehole Completion _?;&;ﬁ'g Tests (pPpla) Blog:{s/ M_?)llggal Description D?fi’)th
| Flushmount ~““*T\Concrete.
T monument, lockable No logging or sampling, strong solvent-like odor in -1
2 + 4 thermos cap, concrete cuttings. T2
34 seal 0-2' L3
4 + T4
Z : :;i?/n;tteht;zheeddule E\%riggil(cjj?rlllged 45 degrees from vertical, perpendicular to : 2
71 connections, 0'-25' . Ly
8T T8
9T T9
10+ Hydrated bentonite +10
11+ chips, 2'-22" +11
124 T2
13+ T13
14—+ T14
15+ T
16+ T16
174 I
18+ T8
19+ T
20+ 720
21 21
22+ - T22
23—+ 10/20 sand filter pack, +23
247 o Well screen is completed in glacial till beneath Morrell's %
25 Dry Cleaners building, 18 to 32 feet west-northwest of 25
26+ near-surface manifold, and 18 to 32 feet below ground 26
274 surface. Lo7
28+ T28
29+ T29
30+ T30
31+ 31
32+ 732
33+ 733
34+ | T34
35—+ -| 4" diameter, +35
36—+ ._+| 0.020-inch, schedule 136
"-| 40 PVC screen, 25'-45'
371 1 T37
38+ T38
39+ 739
40+ T40
41+ 41
42+ T42
43+ 143
44+ | T44
45T Threaded PV endcap Bottom of boring is 32 feet below ground surface. 45
46+ 146
47+ T47
48+ 48
49+ T49
Sampler Type: PID - Photoionization Detector Logged by: AET

@ No Recovery

Y Static Water Level
¥ Water Level (ATD)

Approved by: ALN

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 VE-3 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum) ~ 273.92 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/22/2013
E?((%:i{;)o/n Borehole Completion _?;pl‘gﬁg Tests (::plz) Blogrs/ M_?;Igrei)al Description D?f?)th
| Flushmount ~““*T\Concrete.
T monument, lockable No logging or sampling, strong solvent-like odor in -1
2 + 84 thermos cap, concrete cuttings. + 2
34 seal 0-2' L3
4 + T4
2 : ziin:t'ehrr,esa(;heeddule E\%riggilg?rlllged 45 degrees from vertical, perpendicular to : 2
74 connections, 0'-44' . Ly
8T T8
9T T9
10+ Hydrated bentonite +10
11+ chips, 2'-41' +11
124 T2
134 T
14—+ T14
15+ T
16+ T16
174 I
18+ T8
19+ T
20+ 720
217 21
22+ T22
23+ 723
24+ 24
25+ 725
26+ T26
27+ 27
28+ T28
29+ T29
30+ T30
31+ 31
32+ 732
33+ 733
34+ T34
35+ T35
361 T36
37+ T37
38+ T38
39+ 739
40+ T40
41+ : 41
421 1(1)./_2(1.8 and fiter pack, Well screen is completed in advance outwash beneath T42
437 Morrell's Dry Cleaners building, 31 to 45 feet T43
44+ west-northwest of near-surface manifold, and 31 to 45 {44
45+ feet below ground surface. Lasg
46 746
47 T47
48+ T48
49 o 749
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y static Water Level
v Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 VE-3 20f 2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum) ~ 273.92 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/22/2013
E?((;,:i{;;)/n Borehole Completion ‘?;ngﬁlg Tests (ppplg) Blog:{s/ M_?)llggal Description D?fi’)‘h
- - [ 4 diameter,
514 -~ 0.020-inch, schedule T51
504 -| 40 PVC screen, 44'-64' 150
53+ 753
54+ T54
55+ 755
561 756
57+ 57
58+ 758
59+ 759
60+ T60
61+ T61
621 762
631 - 763
647 Threaded PV endeap Bottom of boring is 45 feet below ground surface. 64
651 T65
661 T66
671 T67
681 T68
691 T69
70+ T70
71+ 71
72+ T72
73+ T73
74T T74
75+ T75
76+ T76
77+ T77
78+ T78
79+ T79
80+ T80
81— 81
82+ 782
83t 783
84— T84
851 785
861 T86
871 87
881 788
891 789
90+ 790
91+ 791
92+ 792
93+ 793
94—+ T94
95+ 795
96+ 796
97+ 97
98+ 798
99+ 799
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery ¥ Static Water Level

Approved by: ALN
¥ Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 080190 VE-4 10f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum) ~ 273.53 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Drilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/18/2013
E?((;,:i{;;)/n Borehole Completion _?;pl‘gﬁg Tests (::plz) Blogrs/ M_?;Igrei)al Description D?f?)th
| Flushmount ~““*T\Concrete.
T monument, lockable No logging or sampling, strong solvent-like odor in -1
2 + 84 thermos cap, concrete cuttings. + 2
34 seal 0-2' L3
4 + T4
2 : ziin:t'ehrr,esa(;heeddule E\%riggil(cjj?rlllged 40 degrees from vertical, perpendicular to : 2
71 connections, 0'-39' . Ly
8 + T8
9+ T~ 9
10+ Hydrated bentonite +10
11+ chips, 2'-37" +11
124 T2
134 13
14+ +14
15+ T
16+ T16
174 I
18+ T8
19+ T
20 20
217 21
22t 122
23 123
24 24
25 125
26 126
27+ 27
28 128
29 29
30 +30
31 31
32 32
33 33
34+ T34
35 T35
36 136
377 Well screen is completed in advance outwash beneath T3
38T .| 10120 sandfilter pack, Morrell's Dry Cleaners building, 25 to 38 feet 1738
39+ o 3789 west-northwest of near-surface manifold, and 30 to 45 {-39
40+ feet below ground surface. Lo
41+ +41
42+ T42
43+ T43
441 144
45+ T45
461 T46
47+ T47
481 T48
491 — T49
Sampler Type: PID - Photoionization Detector Logged by: AET
@ No Recovery Y static Water Level
v Approved by: ALN

Water Level (ATD)

Figure No.




MONITORING WELL STADIUM THRIFTWAY.GPJ July 7, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 080190 VE-4 20f2
Project Name: Walker Chevrolet Ground Surface Elev. (site datum) ~ 273.53 ft
Location: Tacoma, WA Top of Casing Elev. (site datum)
Driller/Method: Cascade Dirilling / Hollow Stem Auger - Angle Depth to Water
Sampling Method: No samples Start/Finish Date 10/18/2013
E?((;,:i{;;)/n Borehole Completion ‘?;ngﬁlg Tests (ppplg) Blog:{s/ M_?)llggal Description D?fi’)‘h
- - [ 4 diameter,
51—+ --’| 0.020-inch, schedule +51
504 -| 40 PVC screen, 39'-59' 1Lso
531 753
54—+ 754
55—+ 755
56T 756
57—+ 57
58—+ -] +58
597 Threaded PVC endcap Bottom of boring is 45 feet below ground surface. 59
60T 760
61— 161
62— 762
63T 763
64— 764
65T 1765
66T 1766
671 67
68— 768
69— 769
70T 70
1T 71
721 72
73T 73
74—+ 74
75T 775
76T T76
7T 77
78T 78
791 79
80 780
81—+ 181
82—+ 82
83— 783
84—+ T84
85—+ 1785
86T 786
871 87
88— 788
89— 789
90—+ 790
91—+ 791
92—+ 792
93—+ 793
94—+ 794
95—+ 795
96T 796
97—+ 97
98— 798
99—+ 799
Sampler Type: PID - Photoionization Detector Logged by: AET
O No Recovery ¥ static Water Level

Approved by: ALN
¥ Water Level (ATD)

Figure No.




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

=L0J WATER WELL REPORT

Original & 1" copy — Ecology, 2" copy — owner, 3 copy — driller
DEPARTMENT OF
SECQL-?C;Y Construction/Decommission (“x” in circle)
XI Construction
] Decommission ORIGINAL INSTALLATION

Notice of Intent Number

PROPOSED USE: [] Domestic X Industrial [OJ Municipal
[0 DeWater [] Irrigation [ Test Well O Other
TYPE OF WORK: Owner's number of well (if more than one)
X New well [0 Reconditioned  Method : [ Dug [J Bored [J Driven
[J Deepened [ Cable [ Rotary [J Jetted
DIMENSIONS: Diameter of well 8 inches, drilled275 ft.
Depth of completed well 275#t.
CONSTRUCTION DETAILS
Casing X Welded 8” Diam. from +5 ft. to 265 fi.
Installed: [ Liner installed ” Diam. from ft. to ft.
[ Threaded ” Diam. From ft. to fi.
Perforations: [ Yes [X No
Type.of perforator used
SIZE of perfs in. by in. and no. of perfs from ft. to ft.
Screens: [J Yes [] No [X K-Pac Location 264
Manufacturer’s Name Alloy Machine Works
Type Telescopic SS Model No.
Diam. 7"__Slot size 50 _ from 275 ft. to 265 ft.
Diam. Slot size from ft. to ft.
Gravel/Filter packed: [J Yes [ No Size of gravel/sand
Materials placed from ft. to ft.

Surface Seal: [XI Yes [] No  To what depth? 32ft.
Material used in seal bentonite 3/8 chips

[ Yes
Depth of strata

X No

Did any strata contain unusable water?

Type of water?

Method of sealing strata off

PUMP: Manufacturer’s Name

Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level 300 ft.
Date 8-16-2012

Ibs. per square inch Date

Static level 2151t below top of well

Artesian pressure

Artesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. WE14640

Unique Ecology Well ID Tag No. BCN-811

Water Right Permit No.

Property Owner Name Tacoma General Hospital

Well Street Address 315 MLK Way

County Pierce

City Tacoma

Location SW1/4-1/4 SE1/4 Sec32 Twn21 R 3E EWM O
(s, t, r Still REQUIRED) or
% é 5 é O wwMm O
Lat/Long Lat Deg Lat Min/Sec
LongDeg__ LongMin/Sec ___

Tax Parcel No. (Required)200318001

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM TO
Brown silty sand & gravel 0 30
Brown silt more sand 30 55
Gray silty clay with wood,occ
gravels 55 62
Brown siltbound sand gravel 62 70
Gray claybound sand gravel 70 78
Brown clay silty sand gravel 78 86
Brn sand gravel-silty -loose 86 93
Gray claybound sand gravel 93 104
Black brown sand-med to fine 104 125
Silty sand gravel w blk sand
with occ cobbles and silt lay 125 205
Gray clay and silt 205 220
Brown peat 220 225
Sand gravel layers some silt 225 252
Gray sandy clay and gravel 252 254
wb sand gravel some silt 254 275

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes [0 No Ifyes, by whom? TP&D

Yield: SLI gal./min. with}B ft. drawdown after 3 hrs.

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with

ft. drawdown after hrs.
Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level) .

Time Water Level Time Water Level Time Water Level
150min_ (e

Date of test 8-21-2012

Bailer test gal./min. with ft. drawdown after hrs.

Airtest 40 gal/min. with stem set at 264 f. for 3 hrs.
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [ Yes [J No

y@ﬁﬁf:*ﬁff‘\i/’v M;

= ; + IR o 7 909
iate Uepaﬂfﬂt}lll TITD e [ B

SWRO) DEDT OF feme o .

[ AN N
VA

w e

Start Date §-13-2012 Completed Date 8-16-2012

construction standards. Materials used andfthg information reported above are true to my best knowledge and belief.

WELL CONSTRUCTION CERTIFIszﬁN : I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well

Drilling Company Tacoma Pump & Dirilling

I Driller [ Engineer [] Trainee _ Nagng/(print ) John Arfiman
Driller/Engineer/Trainee Signatur e

Address 30316 Mountain Highway

Driller or trainee License No. 2673

City, State, Zip Graham, WA 98338 s N

IF TRAINEE: Driller’s License Nof /]

Driller’s Signature:

Contractor’s

Registration No. TACOMPD203PF Date  §-20-2012

ECY 050-1-20 (Rev 02/10) If you need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WATER WELL REPORT

o=
—

ruction/Decommission (“x” in circle)
Construction. .. . - ... . . .. .
[] Decommissioh ORIGINAL INSTALLATION Notice. -

Original & 1" copy — Ecology, 2™ copy — owner, 3" copy — driller

55' 3 1) 52 f Intent Number -

FEVISED (op.

CURRENT

Notice of Intent No. 787

Unique Ecology Well ID Tag No. BAK 935

" Water Right Permit No.

-:‘Propel’ty Owner Name Tacoma General Hospital -

_PROPOSED USE:"  []Domestic ~ [] Inddstrial -

(] Municipal
(| DeWater a Irrigation [ Test well

D Other

. Wel‘] Street AddrAess- 315 Martin Luther King Jr. Way

| ‘City Tacoma County Pierce

TYPE OF WORK: Owner's number of well (if more than one)

Location SW1/4-1/4 SE 1/4 Sec 32 Twn2l R3

or

EWM D circle

Ibs. per square inch Date

Artesian water is controlled by
: __(cap, valve, etc.)

: WWM one
E/New well D Reconditioned Method : |:] Dug D Bored D Driven .

1 Deepened Cdcable [JRotary [ Jetted Lat/Long (s, t, r Lat Deg Lat Min/Sec
DIMENSIONS: Diameter of well 8 inches, drilled 276.5 _ fi. ti .

1ameter of we inches e Still REQUIRED) Long Deg Long Min/Sec
Depth of completed well 278.5 ft. oL -
CONSTRUCTION DETAILS Tax Parcel N¢ g (P> IR @(D 1)
Al L
Casing (A Welded 3 " Diam. from +2 ft. to 268.5 fi. !
Installed: Liner.installed " Diam. from ft. to fi. CONSTRUCTION OR DECOMMISSION PROCEDURE
Threaded " Diam. from ft. to ft. E fon: Describe by color. ch ize of  and dih dand
—— - ormation: Describe by color, character, size of material and structure, and the kind an

Perforations: []Yes BZJNo nature of the material in each stratum penetrated, with at least one entry for cach change of __|.
Type of perforator used information. (USE ADDITIONAL SHEETS IF NECESSARY.)

SIZE of perfs in. by _ig, and no. of Perfs om ft. to ft. MATERIAL FROM T0
Screens: MAYes [ONo [MK-Pac Location 2695 Asphalt . 0 5
Ma‘““fa‘;m‘:r’ss Iﬂ\["arlne Alloy Machine Works - Gray clayey medium gravel 5 11

Type 8"S.S. Telesope Model No. ; ;

Diam. 7" Slot size QS from268.5 T t0 278.5 Y Brown silty medium sand & gravel 11 » 43
Diam. Slot size ._from ft. to ft. Brown medium to coarse silty sand 43 60
Gravel/Filter packed: Oyes ™o [ size of gravel/sand Brown silty coarse sand & gravel 60 65
Materials placed from ft. to ft Dense brown clayey coarse sand, gravel, cobbles till) | 65 75
Surface Seal: ﬁes CINe  To what depth? 20 ft. Wet brown & gray medium to coarse sand & gravel 75 203
Material used in seal Bentonite Chips ] (till)
Did any strata contain unusable water? O Yes m,N0 . Gray clayey silt 203 217
Type of water? - __ o _ Depth of strata ___ - Gray clayey medium gravel - - -~ ‘ 217 225
Method of sealing strata off Brownish-gray clayey medium sand & gravel; wet and | 225 252
PUMP: Manufacturer’s Name looser - ‘ < -
Type: . H.P.. . n - n s :

pe : - i - - Water bearing gtrayish-brown siity medium sand 252 260
WATER LEVELS: Land-surface elevation above mean sea level ft. & gravel
Static level 213 fi. below top of well Date 4/22/09 Coarse gray silty sand & gravel - water bearing 260 276.5
Artesian pressure

WELL TESTS: Drawdown is amOUIEV/atH level is lowered below static level
Ni

- Was a pamp test made? [ Yes o . Ifyes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with__~"~ “ft. drawdown after hrs.

top to water level)

. Water Level

~Recoveiyduta (time taken ds eF5 wlieh pump turned ojfj (water level measured Jrom well

Time | | Water Level Time Time Water Level
MAY-]5-2000—
Date of test P G\\I n
Bailer test gal./min. with ft. drawdown after hrs. Job #09-1568-02 TaarNT ﬂ‘: E(JULU Wachimoakbom Ot tel
o . E\JAB\W“—"' YW aSTHHH Fover

Airtest 55 gal./min. with stem set at 268 ft. for1.5 hrs. = " ok o |

' DQpUar eI o =COT
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes []No

Start Date 04/15/2009

Completed Date 04/22/2009

gy

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief,

Driller O Engincer O Trainee Name (Print) Matt Call

Drilling Company Tacoma Pump & Drilling Co. Inc.

Driller/Engineer/Trainee Signature

Address 30316 Mountain Highway

Driller or trainee License No. 25871

City, State, Zip _Graham, WA 98338

If TRAINEE,
Driller’s Licensed No.

Contractor’s .
Registration No. TACOMPD203PF

- = 7 oz
Driller’s Signature E’W&W—/ /é’ M

Date 05/01/2009

Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (Rev 3/05) The Department of Ecology does NOT warranty the Data and/or Information on this Well Report.



i

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RAEV1 26D Cop

M WATER WELL REPORT CURRENT

ﬁ . : WEQ09787
vty 11r¢  Original & 1" copy — Ecology, 2" copy — owner, 3™ copy — driller Notice of Intent No.
FEV ey .y i BAK 935
Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No.
"[*] Construction Water Right Permit No.
] Decommission ORIGINAL INS T ALLATION Notice Property Owner Name Tacoma General Hospital
. 5 of Intent Number ' . .
; 5 Well Street Address 315 Martin Luther King Jr. Way
| PROPOSED USE: . [J Domestic [ Industrial ] Municipal . .
" ODpewater imigation [ Test Well Other Emergency City Tacoma County Pierce
- Location SW1/4-1/4 SE 1/4 Sec 32 Twn2l R3  EWM i
TYPE OF WORK: Owner’s number of well (if more than one) . — I — - T W&;M one
v iti hod i .
g::;:felé [ Reconditioned Metho E]l g:fle E gg:fy E IJ);“;Z" Lat/Long (s, t, r Lat Deg 47 Lat Min/Sec 15/40
DIMENSIONS: glm‘:;ettffr ofwellltSd - 27;n<;hes, drilled 276.5 ft Still REQUIRED) Long Deg <122 Long Min/Sec 27/40
eptn oI compieted we . N . - N
CONSTRUCTION DETAILS Tax Parcel No. na 2 @P 5 l%@dﬂ l
Casing Welded 8 " Diam. from +2 ft. to 266.5 fi.
Instalied: LJLinerinstalled ______" Diam. from fto . CONSTRUCTION OR DECOMMISSION PROCEDURE
Threaded ” Diam. from ft. to fi. X . R . .
Perforations: L] Yes LINo Formation: Describe by color, character, size of material and structure, and the kind and

nature of the material in each stratum penetrated, with at least one entry for each change of

Type of perforator used . information. (USE ADDITIONAL SHEETS IF NECESSARY.)

SIZE of perfs in. by in.and no.ofperfs_ from____ ftto___ft MATERIAL FROM T0
Screens: Yes [INo K-Pac Location 267.5 Asphalt 0 5
Ma.nufacr't;lrer’s Name . Alloy Machine Works Gray clayey medium gravel 5 11
Eﬁ; 7? S:5: Telselso ?:ze 050 —y r‘;odcl No. Tweiks L Brown silty medium sand & gravel 11 43
Diam., Slot size from ft.to fi. Brown medium to coarse silty sand 43 60
Gravel/Filter packed: ] Yes L] No [ Size of gravel/sand Brown silty coarse sand & gravel 60 65
Materials placed from fi.to ft Dense brown clayey coarse sand, gravel, cobbles (till) | 65 75
Surface Seal: [“]Yes [INo  To what depth? 2¢' ft. , Wet brown & gray medium to coarse sand & gravel 75 203
Material used in seal Bentonite Chips (il

Did any strata contain unusable water? [ Yes ONo Gray clayey silt 203 217
Type of water? Depth of strata . Gray clayey medium gravel 217 225
Method of sealing strata off Brownish-gray clayey medium sand & gravel; wet and | 225 252
PUMP: Manufacturer’s Name looser

Type: — HLP | Water bearing gtrayish-brown silty medium sand 252 260
WATER LEVELS Land-surface elevation above mean sea level 300 ft. & gravel

Static level 213 ft. below top of well Date 4/22/09 Coarse gray silty sand & grav-el - water bearing 260 276.5
Artesian pressure _ . Ibs. per square inch Dadte

Artesian water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? Yes O No Ifyes, by whom? Tacoma Pump

Yield: 100 gal./min. with 32 ft. drawdown after0.5 hrs.
Yield: 100 gal./min. with 35 ft. drawdown after].Q hrs.
Yield: 100 100 gal/min. with 38 _ft. drawdown after2.0 hrs.

) Recoverv ecovery data (nme taken as zero when pump turned off) (water level measured from well
top to water level)

Time Water Level Time Water Level Time Water Level

IPRPEVAR )\ SR 1008
Date of test 5/5/09 EPARTMENT OF EUOE™ —Swle
Bailer test . gal./min. with ft. drawdown after hrs. Job #86’1568 02 Waslillpet™ P2 w P FY, 1
Airtest 55 _ gal/min. with stem set at 268 f for LS hrs. Department 01 =777
Artesian flow . g.p.m. Date
Temperature of water Was a chemical analysis made? Yes []No

Start Date 04/15/2009 Completed Date 05/6/09

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.

W Driller O Engineer O Trainee Name (Prigt) Matt Call Drilling Company Tacoma Pump & Drilling Co. Inc.
Drillet/Engineer/Trainee Signature j M— C— M Address 30316 Mountain Highway
Driller or trainee License No. 2571 City, State, Zip_Graham, WA 98338

If TRAINEE, Contractor’s
Driller’s Licensed No. Registration No. TACOMPD203PF Date 05/13/2009

Driller’s Signature . Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (kev 3/05) The Department of Ecology does NOT warranty the Data and/or Information on this Well Report.



Please print, sign and m!um by mail to Department of Ecology

RESOURCE PROTECTION WELL REPORT

(SUBMI'I ONE WELL REPORT PER WELL INSTALLED)

Construction/Decomanission (relect one)
onstruction
ecommission ORIGINAL INSTALLATION Notice

of Intent Number
%oj“lqﬁnog !: :!, of Iniestt N

Unique Ecology Well ID

e

CURRENT Notice of Intent No. AE 11963

e of Well (select one)
Resource Protection
[[] Geotech Soil Boring

Pu;p.erty Owner
Sito Address_{p®RB N, 15+ S+,

City [a Lo Coumnly K .

—t

TagNo. .
A : LocationQUN4- 11408 1/4 Sec B A Twnd] R
WELL CONSTRUCTION CERTIRICATION: § constiusted and/or 2w
wccep! respansivility. for consiruction of thix well, and its compliance with oll . .
Wuhil::;‘:l? well elzlsin:tmhml siandards. Mq?u'llls used und the lnfnnmti:n seported Lglﬂ..ong Gtr N LatDeg_ LatMinfSec__
abovo are tneeto iy best knawledge aizd belief. stifl REQUIRED). Long Deg Long Min/Sec
Bbrtier [ heagineer [Drsuine Nawne oriny. < f2 A @ Tex Parcel No. .
‘Driller/Engineer /Traince Signalure - Cazed nicased Di ic Ls
Driller or Traines License No. 9 ar U Diameter Static Lovel
11 teataos, Heaused drifar® Work/Decommission Start Date VO - -
nince, liconse oy
Sig:latu;‘ and Llcenu.No.' Work/Decommission Completed Date _1 O -2S-10
Construction/Desi n Well Data Ponpation * tioi
1
1
: w0 'J'_.:.i N MONUMENT TYPE:
: s P _ -2
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APPENDIX B

Time-Series Graphs for
Groundwater COCs in Monitoring
Wells



MW-2 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/24/14
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MW-5 Concentration Trends of Chlorinated VOCs
Tully's Coffee released 600,000 gallons of drinking water from May 2006 and September 2007
50 feet upgradient from biostimulation injection well MW-20 (6/24/14)
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MW-7 Concentration Trends of Chlorinated VOCs
Tully's Coffee released 600,000 gallons of drinking water from May 2006 and September 2007
Biostimulation Injection on 6/23/14
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MW-8 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/23/14
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MW-15 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/23/14
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MW-19 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/24/14
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MW-20 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/24/14
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MW-21 Concentration Trends of Chlorinated VOCs
Biostimulation Injection on 6/23/14
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MW-8D Concentration Trends of Chlorinated VOCs
Biostimulation Injection performed in overlying Advance Outwash on June 23-24, 2014
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MW-12D Concentration Trends of Chlorinated VOCs
Biostimulation Injection performed in overlying Advance Outwash on June 23-24, 2014
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MW-13D Concentration Trends of Chlorinated VOCs
Biostimulation Injection performed in overlying Advance Outwash on June 23-24, 2014
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MW-14D Concentration Trends of Chlorinated VOCs
Biostimulation Injection performed in overlying Advance Outwash on June 23-24, 2014
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APPENDIX C

Soil Vapor Extraction System
Performance Monitoring



ASPECT CONSULTING

C. Soil Vapor Extraction System
Performance Monitoring

The Morrell’s Dry Cleaners Soil Vapor Extraction (SVE) system has operated continuously
since October 15, 2014. Figure 4-1 of the main report shows the SVE system components,
the dry cleaners and adjacent building details, and the sub-slab vapor probe locations beneath
the 60-foot by 60-foot dry cleaners building. Morrell’s Dry Cleaners occupies the northern 40
feet of the building. The southern 20 feet of the building was used by Stadium Thriftway as
an office and bakery during the due diligence and RI phases of Site characterization, and then
as an unoccupied storage space until March 2015, when Tease Chocolates began operating in
this lease space.

The construction, testing, and start-up of the SVE system are described in the Construction
and Design Report (Aspect, 2014a) and Construction Completion Report (Aspect, 2014b).
The system was monitored initially on a biweekly, and later on a monthly, basis. During
operation and maintenance (O&M) site visits, system parameters were recorded, vapor
concentrations were measured using a photoionization detector (PID), and sub-slab vapor
pressures were measured. This appendix evaluates SVE system performance with respect to
sub-slab depressurization and contaminant mass removal.

C.1. Sub-Slab Depressurization Performance

The 3,600-square-foot dry cleaners building has a concrete slab on top of 6 to 12 inches of
gravel bedding and is underlain by about 30 feet of glacial till and about 15 feet of dry
advance outwash. Volatile organic compounds (VOCs) diffuse from the glacial till and
accumulate in the gravel bedding beneath the building. Figure 1-3 of the main report shows
the areas where tetrachloroethene (PCE) accumulated beneath the building; which is an
interpolation of Gore-Sorber® survey results obtained in early 2010. The SVE trench (VE-H)
constructed along the north side of the building intersects more-permeable soil near the
middle of the trench, where PCE contamination appears to accumulate in the alley.

Sub-slab vapor samples were collected from beneath the alley on February 9, 2012, and from
beneath the building on October 15, 2014, prior to SVE start-up. Table 1-6 of the main report
summarizes the sampling results. The concentration of PCE was 680,000 micrograms per
cubic meter (ug/m?®) in VP-4 in the middle of dry cleaners and 3,200 pg/m® in VP-7 on the
south side of the dry cleaners, which exceeds the 321 pg/m® Model Toxics Control Act
(MTCA) Method B sub-slab soil gas screening level. The concentration of PCE was

150,000 pg/m’ beneath the middle of the alley, which is consistent with the Gore-Sorber
survey and permeable soil observed during trench construction. PCE concentrations were 270
and 380 pg/m® beneath the west and east sides of the alley, which is consistent with the Gore-
Sorber survey and the hard till encountered during construction.

The SVE system is operated to maintain a minimum of 0.005 inches of water column (IWC)
of vapor pressure beneath the entire slab foundation of the dry cleaner building. The extent of
sub-slab depressurization from the SVE trench was initially evaluated using a 1-horse-power
(HP), regenerative blower (Rotron Model EN404) during the January 2014 SVE pilot test.
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The blower provided less than 3 IWC for the SVE trench (i.e., below the minimum 3-IWC
gauge limit). Table C-1 shows the sub-slab pressure measurements collected during the 4-
hour SVE pilot test and Figure C-1 shows the sub-slab vacuum pressures as a function of
distance from the SVE trench along the centerline of the building. The 1-HP blower provided
0.005 IWC of depressurization beneath the entire Morrell’s Dry Cleaners lease space, but not
beneath the adjoining lease space.

After start-up of the SVE system on October 15, 2014, the extent of sub-slab depressurization
from the SVE trench was evaluated using a 2-HP, regenerative blower (Rotron Model
ENS505). Sub-slab sample locations were completed with a Cox-Colvin vapor pin in the
middle of Morrell’s Dry Cleaners (VP-4) and the adjoining lease space (VP-7). The SVE
system was operated with SVE trench (VE-H) and the four SVE wells (VE-1 to VE-4) fully
open, which provided about 5 IWC of vacuum pressure in VE-H. Table C-2 shows the sub-
slab pressure measurements collected during SVE O&M site visits. The 2-HP blower
provided similar vacuum responses in VP-4 and VP-7, compared with the pilot test. The
vacuum pressures ranged from 0.015 to 0.028 IWC in VP-4 in Morrell’s Dry Cleaners, which
exceeds the 0.005 IWC standard; however, the vacuum pressures ranged from 0.000 to 0.005
IWC in VP-7 in the storage space, which did not meet the 0.005 IWC standard.

The sub-slab suction pit (VE-SS) was constructed on November 12 and 13, 2014. A
temporary blower was used to perform a pilot test for the suction pit. This pilot test measured
the air flow rates and vacuum pressures beneath the building in VP-4 (Morrell’s Dry
Cleaners) and VP-7 (former Stadium Thriftway storage space) and a temporary vapor probe
(VP-6) in the southeast corner of the Stadium Thriftway storage space. This pilot test showed
that a single radon mitigation fan could depressurize beneath the building and that the SVE
blower did not have the capacity to extract soil vapor from more than one suction pit. VE-SS
was connected to the SVE system to allow the removal and treatment of the contaminated
soil vapors.

The SVE system was initially operated with VE-SS and the SVE wells fully open to
maximize sub-slab depressurization. This resulting vacuum pressure was 0.025 IWC in VP-7,
which is 36 feet from VE-SS. This configuration limits SVE effectiveness because air is
disproportionately extracted from the sub-slab, and the mass removal rate is relatively low
because indoor air leaks through the concrete slab.

Subsequently, the valve to VE-SS was partially closed to decrease the intrusion of surface air
while maintaining 0.005 IWC in VP-7. As shown in Table C-2, the vacuum pressure in VE-
SS ranged from 0.6 to 0.8 IWC, while the vacuum pressure in VE-7 ranged from 0.007 to
0.013 IWC. VP-7 was destroyed when the lease space was redeveloped for Tease Chocolates,
and an alternate probe VP-5 was completed inside Morrell’s Dry Cleaners and adjacent to the
interior wall between the two lease spaces. The vacuum pressure ranged from 0.188 to 0.321
IWC in VP-5 when VE-SS operated.

As shown in Table C-2, VE-H was periodically operated to remove accumulated
contamination. The SVE system does not provide 0.005 IWC of depressurization beneath
Tease Chocolates when VE-SS is shut off.

Sub-slab vapor samples were collected from VP-4 and VP-5 to evaluate the effectiveness of
the SVE system and the rebound of contamination in the absence of SVE. VE-SS was shut
down for 39 days prior to sample collection on April 21, 2015, and for 35 days prior to
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sample collection on September 7, 2015, while vapor was alternately extracted from VE-H.
When sub-slab vapors were allowed to recover for a month, the concentrations of PCE and
TCE exceeded the Method B sub-slab soil gas screening levels. In contrast, VE-SS was only
shut down during sample collection on December 28, 2016. The extraction of vapors from
VE-SS maintained the concentrations of PCE and TCE below the Method B sub-slab soil gas
screening levels when the concentrations were not allowed to rebound.

C.2. Contaminant Mass Removal

Selected SVE system operational data are summarized in Table C-3. Summa canister samples
were collected from the following SVE system locations and submitted for laboratory
analysis:

o the “VE-1/2 Leg” of the system, which includes soil gas extracted from SVE wells
VE-1 and VE-2 completed in the glacial till (screen intervals of 18 to 32 feet bgs);

e the “VE-3/4 Leg” of the system, which includes soil gas extracted from SVE wells
VE-3 and VE-4 completed in the advance outwash (screen intervals of 30 to 45 feet

bgs);
e the sub-slab suction pit (VE-SS);
e the combined flow prior to the GAC vessels (INF);
e the combined flow between the GAC vessels (MID); and

effluent from the GAC vessels (EFF);

All samples were analyzed for individual VOCs by Method TO-15. Samples collected on
July 5, 2018 were also analyzed for aliphatic and aromatic petroleum hydrocarbons in three
carbon ranges (by Method MA-APH). Sample results are summarized in Table C-4. PCE
initially accounted for 98.7 percent by weight of detected VOCs. The percentage decreased to
the 77 to 87 percent range as the PCE concentrations and detection limits decreased, and to
60 percent on August 30, 2016, because of detections of methylene chloride and petroleum
hydrocarbons—including benzene, toluene, xylenes, pentane, and hexane—that were
previously not detected or were present at lower concentrations.

Samples collected during the SVE pilot test (Aspect, 2014a) indicate that the relative
concentrations of PCE biodegradation products increase with depth, as summarized in Table
C-5 below:

Table C-5. Percentage of Chlorinated VOC Compounds
with Depth during SVE Pilot Test

Pilot Test Well VE-H VE-1 VE-3
Depth (feet bgs) 15-4 18 - 32 31-45
Formation Glacial till Glacial ill Advance outwash
PCE 100% 96% 77%
TCE ND 2% 8%
cis-1,2-DCE ND 2% 15%
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Table C-5. Percentage of Chlorinated VOC Compounds
with Depth during SVE Pilot Test

Vinyl chloride ND | ND ‘ 0.08%
ND — not detected

During O&M site visits, a photo-ionization detector (PID) was used to measure VOC
concentrations and an anemometer was used to measure gas flow rates at various points in
the SVE system. Based on measured concentrations and gas flow rates, contaminant mass is
primarily removed from the four SVE wells. Mass removal from the SVE trench and sub-slab
suction pit, which is limited by diffusion of PCE from the underlying glacial till, attenuated
to negligible amounts within a couple of months. The trench and sub-slab suction pit were
primarily used for sub-slab depressurization and to reduce the vacuum pressures in the SVE
wells.

PCE concentration is correlated to the VOC concentration measured by PID using the
average of the [PCE]/[VOC] ratios measured on the seven occasions when GAC influent
samples were collected for laboratory analysis (refer to Table C-4). The resulting correlation
factor of 0.29 is used to estimate PCE mass removal based on PID readings. PCE mass
removal estimates are provided in Table C-3 and plotted on Figure C-2. The SVE system has
removed an estimated 271 pounds (Ibs) of PCE from the subsurface through June 2018. An
average PCE removal rate of 0.633 lbs/day is estimated for the first 3 months of SVE system
operation (mid-October through mid-December 2015), versus 0.103 Ibs/day estimated for the
second quarter of 2018.

Mass removal of petroleum hydrocarbons by the SVE system is comparable to mass removal
of chlorinated VOC:s. This is evident from analysis of the combined flow (INF) sample
collected on July 5, 2018, in which the sum of [PCE], [TCE], and [DCE] is about 11,000
ng/m?® and the sum of aliphatic hydrocarbons in the C5 to C12 range is 12,000 pg/m>.
Chlorinated VOCs are primarily coming from the mid-depth soils beneath the dry cleaner
building (via angled wells VE-1 and VE-2 screened at 18 to 32 feet bgs), whereas petroleum
hydrocarbons are primarily coming from deeper soils (via angled wells VE-3 and VE-4
screened at 30 to 45 feet bgs). The source of the deep petroleum hydrocarbon contamination
is not known. One possible source is historical dry-cleaning operations, which may have used
petroleum hydrocarbons (e.g., Stoddard solvent) before chlorinated solvents came into use.

C.3. References

Aspect Consulting, LLC (Aspect), 2014a, Interim Cleanup Action Construction and
Design Report, Morrell’s Dry Cleaners, Prepared for David Shaw, Successor to
Walker Chevrolet, May 16, 2014.

Aspect Consulting, LLC (Aspect), 2014b, Interim Cleanup Action Construction Completion
Report, Morrell’s Dry Cleaners, Prepared for David Shaw, Successor to Walker
Chevrolet, December 23, 2014.
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Table C-1 - Sub-Slab Depressurization Measurements during Pilot Test using Soil Vapor Extraction

Trench
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039)
608 North First Street, Tacoma, Washington

VP-1 VP-3 VP-4 VP-5 VP-7 VP-6 VP-2 VP-8
Elapsed Time (minutes) (IWC) (IWC) (IWC) (IWC) (IWC) (IWC) (IWC) (IWC)
Distance from SVE Trench (ft) 1.75 9 22.5 35 57.4 57.4 12.5 57.9
Pilot Test (0 min) 0 0 0 0 0 0 0.002 0
Pilot Test (15 min) -0.058 -0.024 -0.014 -0.01 -0.001 -0.003 -0.003 -0.003
Pilot Test (45 min) -0.058 -0.025 -0.015 -0.011 0 0 -0.004 -0.001
Pilot Test (75 min) -0.056 -0.024 -0.014 -0.01 0 0 -0.002 0.001
Pilot Test (105 min) -0.05 -0.02 -0.011 -0.008 0 -0.002 -0.001 -0.003
Pilot Test (135 min) -0.054 -0.023 -0.014 -0.01 0 0.002 -0.002 0.001
Pilot Test (165 min) -0.056 -0.024 -0.014 -0.01 0 -0.001 -0.004 -0.001
Pilot Test (195 min) -0.055 -0.024 -0.014 -0.01 0 -0.001 -0.003 -0.001
Pilot Test (225 min) -0.053 -0.024 -0.013 -0.01 0 0 -0.004 -0.003

Notes:

Pilot test performed on January 21, 2014 using a 1-horsepower Rotron blower for the SVE Trench (VE-H)
Recommended minimum vacuum for sub-slab depressurization = 0.005 IWC

IWC = inches of water column

SVE = soil vapor extraction

Aspect Consulting Table C-1

August 2018 Supplemental Focused Feasibility Study
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Table C-2 - Sub-Slab Depressurization Measurements during Continuous Soil Vapor Extraction

Operations
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039)
608 North First Street, Tacoma, Washington

VE-H VE-SS VP-4 VP-5 VP-7
Date (IWC) (IweC) (IWC) (IweC) (IWC)
Stadium
Thriftway
Morrell's | Morrell's | Morrell's | Storage/
Dry Dry Dry Teese
Location Alley | Cleaners | Cleaners | Cleaners | Chocolates
Distance from
VE-H (ft) 0 22.5 38 57.4
Distance from
VE-SS (ft) 0 12 28 36 Comments
10/15/2014 -4 NA -0.03 -0.005 |VE-H, VE-1/2, and VE-3/4 were fully open
10/16/2014 -4 NA -0.024 0 VE-H, VE-1/2, and VE-3/4 were fully open
10/22/2014 -5 NA -0.028 -0.001 |VE-H, VE-1/2, and VE-3/4 were fully open
10/29/2014 -5 NA -0.022 0 VE-H, VE-1/2, and VE-3/4 were fully open
11/6/2014 -5 NA -0.015 0 VE-H, VE-1/2, and VE-3/4 were fully open
11/13/2014 -5 NA -0.015 -0.001 |VE-H, VE-1/2, and VE-3/4 were fully open
11/13/2014 -5 NA -0.441 -0.021 |VE-SS, VE-1/2, and VE-3/4 fully open, VE-H turned off
11/20/2014 - -1.5 -0.5 -0.025 |VE-SS, VE-1/2, and VE-3/4 fully open, VE-H turned off
12/4/2014 - -0.7 -0.247 -0.009 |VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
12/18/2014 - -0.6 -0.182 -0.007 |VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
1/2/2015 - -0.6 -0.183 -0.007 |VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
1/15/2015 - -0.6 -0.211 -0.008 |VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
1/28/2015 - -1.7 - - VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
2/11/2015 - -0.7 -0.233 - VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
2/26/2015 - -0.7 -0.237 -0.013 |VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
3/13/2015 - -0.7 -0.25 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
4/21/2015 -5 - -0.015 -0.012 VE-H barely open, VE-1/2, and VE-3/4 fully open, VE-SS turned off
5/27/2015 - -0.8 -0.31 -0.257 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
6/30/2015 - -0.8 -0.383 -0.321 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
7/29/2015 -3 - -0.016 -0.013 VE-H barely open, VE-1/2, and VE-3/4 fully open, VE-SS turned off
8/27/2015 - -0.8 -0.339 -0.286 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
9/28/2015 -3 - -0.001 -0.008 VE-H barely open, VE-1/2, and VE-3/4 fully open, VE-SS turned off
10/29/2015 - -0.6 -0.227 -0.188 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
12/1/2015 -2 -0.5 -0.191 -0.155 VE-SS and VE-H barely open, VE-1/2 and VE-3/4 fully open
12/28/2015 - -0.6 -0.202 -0.164 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
1/29/2016 - -0.6 -0.279 -0.236 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
2/26/2016 - -0.6 -0.255 -0.214 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
3/29/2016 - -0.6 -0.203 -0.197 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
4/26/2016 - -0.6 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
6/3/2016 - -0.7 -0.338 -0.281 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
6/29/2016 -3 - -0.015 -0.011 VE-H barely open, VE-1/2 and VE-3/4 fully open, VE-SS turned off
8/3/2016 - -0.6 -0.324 -0.272 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
8/30/2016 -3 - - - VE-H barely open, VE-1/2 and VE-3/4 fully open, VE-SS turned off
10/5/2016 -3 - -0.011 -0.007 VE-H barely open, VE-1/2 and VE-3/4 fully open, VE-SS turned off
11/2/2016 - -0.9 -0.357 -0.298 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
12/6/2016 - -0.7 -0.297 -0.251 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
12/28/2016 - -0.6 -0.298 -0.238 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
2/3/2017 - -0.9 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
3/2/2017 - -0.8 -0.446 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
4/4/2017 - -0.8 -0.446 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
5/4/2017 - -0.9 -0.463 VE-SS barely open, VE-1/2 and VE-3/4 fully open, VE-H turned off
6/2/2017 -3 - -0.014 VE-H barely open, VE-1/2 and VE-3/4 fully open, VE-SS turned off
Notes:

Recommended minimum vacuum for sub-slab depressurization = 0.005 IWC
VE-SS was installed on 11/13/2014 to reduce contamination beneath the dry cleaners and to provide sub-slab depressurization beneath the entire building.
The 2-hp regenerative blower does not have flow capacity to simultaneously operate VE-H and VE-SS effectively.

VP-7 was sampled in the former Stadium Thriftway storage space. After Teese Chocolates began occupying the tenant space, VP-5 was installed near the
adjoining wall in Morrell's Dry Cleaners in April 21, 2015.

IWC = inches of water column

SVE = soil vapor extraction

VE-1/2 - Manifolded angled SVE wells completed in the glacial till.

VE-3/4 - Manifolded angled SVE wells completed in the advance outwash.

VE-H - SVE trench

VE-SS - Sub-slab suction pit within the dry cleaners building. VE-SS is connected to the SVE system.

Aspect Consulting Table C-2
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Table C-3 - Soil Vapor Extraction System Operational Data

Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1039)

608 North First Street, Tacoma, Washington

VE-1/2 Leg VE-3/4 Leg
Effluent Cumulative
SVE Cumulative | Pitot Tube Pressure | Inlet/ | Inlet/ PCE Mass Mass Mass
Blower Elapsed Percent Differential Air Blower Flow | Ppressure | at Wellhead/ | Outlet | Outlet [voc] [voc] Removal of PCE of PCE [voc] [voc]
Clock Run Time | Operating Pressure Density Rate® at Blower |Sample Point| Temp | Temp | (ppmV, PID) | (ppmV, PID) Rate® Removed® | Removed® | Flow Rate? (ppmV, Flow Rate? (ppmV,
Date (hours) (days) Time (IwC) (kg/m3) (SCFM) (IWC) (IWC) (F) (K) (Measured) | (Standard) (Ibs/day) (Ibs) (Ibs) (SCFM) PID) (SCFM) PID)
10/15/14 5 0.0
10/15/14 7 0.1 100% 21 1.18 117.2 -18.5 16 103 313 267 279 5.732 0.6 0.6 201 280 22.4 191
10/16/14 26 0.9 100% 21 1.19 116.7 -19 16 98 310 139 144 2.971 24 2.9 19.5 205 19.6 221
10/22/14 173 7.0 100% 21 1.18 116.9 -19 15 99 310 34 35 0.727 4.5 7.4 19.5 193 21.0 98
10/29/14 345 14.2 100% 21 1.18 116.8 -19 15 98 310 32 33 0.683 4.9 12.3 20.3 400 211 130
11/6/14 534 221 100% 21 1.18 116.8 -20 15 98 310 40 41 0.854 6.7 19.0 24.8 400 21.8 394
11/13/14 699 28.9 99.8% 21 1.19 116.4 -20 15 94 308 23 24 0.489 3.4 22.4 19.7 460 22.0 168
11/13/14 700 29.0 99.9% 21 1.19 116.4 -20 15 94 308 23 24 0.489 0.0 22.4 3.0 363 3.0 168
11/20/14 868 36.0 99.9% 21 1.19 116.7 -17 16 98 310 24 25 0.513 3.6 26.0 2.3 265 4.5 167
12/4/14 1,204 50.0 100.0% 1.7 1.16 105.9 -31 13 104 313 34 36 0.655 9.2 35.2 68.3 98 73.5 71
12/18/14 1,539 63.9 99.9% 1.6 1.16 103.2 -37 11 106 314 48 51 0.897 12.5 47.7 75.3 75 80.5 92
1/2/15 1,899 78.9 99.9% 1.6 1.16 103.0 -38 11 104 313 22 23 0.411 6.2 53.9 74.9 47 80.1 84
1/15/15 2,209 91.9 99.8% 1.6 1.16 103.2 -38 11 106 314 18 19 0.337 4.3 58.2 94.5 360 83.4 134
1/28/15 2,521 104.9 99.9% 1.6 1.16 103.0 -38 11 104 313 31 32 0.579 7.5 65.7 86.7 302 84.5 138
2/11/15 2,858 118.9 99.9% 1.6 1.17 102.7 -35 13 103 313 8 8 0.149 2.1 67.8 83.2 65 89.9 33
2/26/15 3,214 133.7 99.8% 1.5 1.17 99.4 -35 14 104 313 11 12 0.199 3.0 70.8 60.8 101 43.0 37
3/13/15 3,576 148.8 99.9% 1.5 1.15 100.1 -35 14 112 318 13 14 0.237 3.6 74.4 78.2 136 81.1 41
4/21/15 4,401 183.2 97.4% 1.9 1.17 111.8 -19 16 106 314 1 1 0.020 0.7 75.1 21.5 91 23.0 32
5/27/15 5,060 210.6 94.0% 1.6 1.16 102.9 -31 15 108 315 28 30 0.527 14.5 89.5 75.9 946 88.4 63
6/30/15 5,827 242.6 94.0% 1.6 1.14 103.8 -32 15 118 321 23 25 0.436 13.9 103.5 76.0 173 65.1 20
7/29/15 6,516 271.3 94.5% 1.7 1.15 106.5 -31 15 113 318 19 20 0.370 10.6 114.1 37.2 162 34.3 20
8/27/15 7,156 298.0 94.3% 1.6 1.14 103.9 -33 14 118 321 12 13 0.227 6.1 120.1 75.3 312 92.6 19
9/28/15 7,925 330.0 94.8% 1.6 1.16 102.8 -34 14 106 314 12 13 0.225 7.2 127.4 78.3 36 58.4 38
10/29/15 8,669 361.0 95.3% 1.3 1.16 92.9 -39 12 106 314 12 13 0.202 6.3 133.6 76.0 78 91.5 14
12/1/15 9,339 388.9 94.4% 1.5 1.20 98.0 -22 16 91 306 3 3 0.054 1.5 135.1 41.8 57 42.6 12
12/28/15 9,988 416.0 94.8% 1.4 1.18 95.3 -37 11 92 306 7 7 0.121 3.3 138.4 74.2 11 58.3 12
1/29/16 10,757 448.0 95.1% 1.4 1.19 95.3 -32 12 93 307 9 9 0.156 5.0 143.4 109.7 38 105.9 13
2/26/16 11,425 475.9 95.4% 1.4 1.18 95.4 -36 12 94 308 15 15 0.260 7.2 150.6 108.6 110 111.7 27
3/29/16 12,197 508.0 95.7% 1.4 1.16 96.5 -35 12 107 315 12 13 0.210 6.8 157.4 45.7 115 47.2 18
4/26/16 12,847 535.1 95.7% 1.4 1.15 96.7 -36 12 109 316 16 17 0.281 7.6 165.0 64.6 154 39.7 27
6/3/16 13,753 572.9 96.0% 1.5 1.13 100.9 -36 12 118 321 9 10 0.165 6.2 171.2 109.9 51 118.6 23
6/29/16 14,360 598.1 96.0% 1.5 1.14 100.6 -35 11 114 319 8 9 0.146 3.7 174.9 95.4 167 120.2 21
8/3/16 15,079 628.1 95.5% 1.5 1.13 101.0 -37 11 118 321 7 8 0.128 3.8 178.7 73.0 41 88.9 9
8/30/16 15,614 650.4 94.9% 1.5 1.13 101.2 -36 11 120 322 7 8 0.128 2.9 181.6 43.9 28 454 9
10/5/16 16,446 685.1 95.0% 1.5 1.15 100.1 -37 11 108 315 6 6 0.109 3.8 185.4 85.3 14 101.5 9
11/2/16 17,114 712.9 95.2% 1.5 1.16 99.7 -37 11 104 313 11 12 0.199 5.5 190.9 47.4 3 445 20
12/6/16 17,936 7471 95.4% 1.5 1.19 98.5 -36 11 90 305 5 5 0.089 3.1 194.0 55.5 16 43.3 9
12/28/16 18,459 768.9 95.5% 1.5 1.18 98.9 -38 11 94 308 5 5 0.090 2.0 195.9 58.8 31 48.3 10
2/3117 19,345 805.9 95.7% 1.5 1.17 99.1 -36 8 93 307 5 5 0.089 3.3 199.2 56.0 28 59.7 9
312117 19,995 832.9 95.9% 1.5 1.16 99.8 -36 7 99 310 6 6 0.107 2.9 202.1 66.5 39 70.3 11
4/4/17 20,781 865.7 96.0% 1.5 1.14 100.4 -35 7 106 314 5 5 0.090 3.0 205.1 57.6 37 51.0 10
5/5/17 21,530 896.9 96.1% 1.5 1.14 100.5 -36 7 107 315 4 4 0.072 2.3 207.3 25.8 5 29.5 8
6/2/17 22,142 922.4 96.0% 1.5 1.11 101.8 -36 6 120 322 6 6 0.109 2.8 210.1 44.0 9 454 14
6/29/17 22,747 947.6 95.9% 1.5 1.14 100.5 -37 6 106 314 7 7 0.126 3.2 213.3 31.0 44 34.0 11
8/1/17 23,507 979.3 95.9% 1.5 1.13 101.2 -36 6 114 319 13 14 0.236 75 220.7 35.0 27 34.0 18
9/5/17 24,171 1,006.9 95.4% 1.6 1.12 104.8 -31 8 119 321 10 11 0.188 5.2 226.0 40.0 8 37.0 13
9/29/17 24,713 1,029.5 95.3% 1.3 1.13 94.0 -41 4 108 315 37 39 0.620 14.0 240.0 29.0 12 32.0 30
10/26/17 25,362 1,056.6 95.4% 1.4 1.14 97.3 -37 6 108 315 18 19 0.314 8.5 248.4 27.0 9 30.0 23
12/4/17 26,297 1,095.5 95.6% 1.7 1.17 105.8 -39 4 90 305 4 4 0.075 2.9 251.4 42.0 5 41.0 12
1/5/18 27,063 1,127.4 95.7% 1.7 1.16 106.3 -35 4 96 309 4 4 0.076 24 253.8 24.0 8 26.0 7
2/1/18 27,365 1,140.0 94.6% 1.8 1.15 109.7 -35 4 99 310 5 5 0.098 1.2 255.0 30.0 51 30.0 11
3/5/18 28,031 1,167.8 94.4% 1.7 1.16 106.3 -37 3.5 95 308 6 6 0.114 3.2 258.2 27.0 25 51.0 19
4/2/18 28,806 1,200.1 94.9% 1.7 1.15 106.7 -36 4 100 311 6 6 0.114 3.7 261.9 54.0 60 88.0 22
5/1/18 29,502 1,229.1 95.0% 1.8 1.13 101.0 -34 4 108 315 10 11 0.180 5.2 267.1 29.0 102 25.0 32
6/8/18 30,372 1,265.3 95.0% 1.7 1.13 98.0 -33 4 110 316 5 5 0.087 3.2 270.3 83.0 16 74.0 14
7/5/18 30,928 1,288.5 94.8% 1.6 1.12 95.0 -33 4 115 319 3.5 3.7 0.059 1.4 271.6 66.0 11 77.0 9

IWC = inches of water column

PCE = tetrachloroethene

Notes:

PID = photoionization detector
ppmV = parts per million by volume

SCFM = standard cubic feet per minute
SVE = soil vapor extraction

VOC = volatile organic compound

1) Rotron EN505 blower curve indicates that the blower should extract 97.5 SCFM at 37.5 IWC and 120 SCFM at 20 IWC. Flow rate for the blower is measured using a pitot tube, and the flow measurements reconcile with the two Rotron EN505
blower curve match points, indicating the accuracy of the blower flow measurements.
2) Flow rates are measured with an anemometer for the VE-1/2 and VE-3/4 legs of the SVE system. These are highly variable and combined measurements often greatly exceed blower capacity, indicating limitations for the anemometer flow measurements.

3) PCE concentration was correlated to the VOC concentration measured by PID using the average of the [PCE]/[VOC] ratios measured on the seven occasions on which SVE influent samples were analyze by EPA Method TO-15 (refer to Table C-4).

The resulting correlation factor of 0.290 is used to estimate PCE mass removal based on PID readings.
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Table C-4 - Soil Vapor Extraction System Gas Sampling Results
Project No. 080190, Morrell's Dry Cleaners Site (VCP No. SW1040)
608 North First Street, Tacoma, Washington

Location VE-1/2 VE-3/4 VE-SS GAC Influent Between GAC GAC Effluent
Date 7/5/18 7/5/18 7/5/18 10/15/14 | 3/13/15 | 6/30/15 | 2/26/16 | 8/30/16 | 10/26/17 | 7/5/18 2/26/16 | 8/30/16 10/15/14 | 3/13/15 | 6/30/15 | 2/26/16 8/30/16 | 10/26/17
Well Screen | Well Screen
Intervals 18 to | Intervals 30 to Between

Chemical 32 feet bgs 45 feet bgs Sub-slab Combined Flow Prior to Treatment Serial Carbon Vessels Emissions to Atmosphere

Chlorinated Volatile Organic Compounds

Tetrachloroethene (PCE) 96,000 26,000 1,200 ve 800,000 31,000 38,000 7,500 21,000 21,000 ve | 9,900 ve 11,000 2,500 <82U <81U <8.0U <6.8U <34U 25
Trichloroethene (TCE) 450 1,300 29 2,000 2,400 2,100 580 1,100 1,300 440 1,200 1,500 <6.5U <6.4U <6.4U <54U <27U 1,900
cis-1,2-Dichloroethene (cDCE) 5,300 1,300 <13 U 1,500 2,200 1,400 550 790 740 390 540 1,500 <48U <4.7U 1,100 1,500 12 12
trans-1,2-Dichloroethene (tDCE) <200 U <99 U <13 U <1300 U <73U <66 U <20U <40U <99U <9.9U 7.1 <40U <48U <4.7U 16 24 <2U 950
1,1-Dichloroethene <200 U <99 U 4.6 <1300 U <73U <66 U <20U <40U <99U <9.9U <4U <40U <48U <4.7U <4.7U <4U <2U 5.6
1,1,1-Trichloroethane <270 U <140 U 4.8 <1800 U <100 U <91U <27U <55U <14 U <55U <55U <6.6U <6.5U <6.5U <55U <27U

Vinyl chloride 440 <64 U <0.84 U <820U <47 U <43 U <13U <26 U <6.4U <6.4 U <26U <26 U <3.1U <3.0U <3.0U <26U <1.3U <26U
Carbon tetrachloride <310 U <310 U 6.5 <2000 U 160 <100 U <31U <63U 22 70 <63 U <76U <75U <74U <6.3U <31U

Chloroform <24 U 46 15 <1600 U <90 U <82U <24 U <49 U 15 22 <49U <59U <58U <58U 45 <24U

Methylene chloride <43,000 U <22,000 U <290 U <1100 U <640 U <580 U <870 UJ 10,000 <2,200 U 430 J <8700 U <42 U <41U 48 250J 850
1,4-Dichlorobenzene <120 U <60 U 1.0 <1900 U <110U <100 U <30U <60U <6 U <6U <60U <7.3U <7.2U <71U <6 U <3U

Petroleum Hydrocarbons

APH EC5-8 aliphatics® <23,000 U 40,000 <150 U 10,000

APH EC9-12 aliphatics® <17,000 U <8,700 U 1,200 2,000

APH EC9-10 aromatics® <12,000 U <6,200 U <82 U <620 U

Benzene <160 U 190 <11 U <1000 U <5 U <53U <16 U 160 130 58 34 280 <39U <3.8U <38U <3.2U <16U 130
Toluene <190 U 280 4.5 <1200 U <69 U <63U <19U 280 200 93 <3.8U <38U <46U <45U <45U <3.8U 2.7 28
Ethylbenzene <220 U <110 U <14 U <1400 U <80U <72U <22U <43U 13 <11 U <43U <43U <53U <52U <51U <4.3U <22U <4.3U
Total Xylenes <650 U 650 <43 U <1400 U <80 U <72U <43 U 211 335 210 <8.7U <87U <53U <52U <51U <8.7U <43U 47
Naphthalene <52 U <26 U 3.0fb <26 U <52U <13U 3.5fb <52U <52U <52U <26U <52U
1,2-Dibromoethane (EDB) <38 U <19 U <0.56 U <2500 U <140U <130U <38 U <77U <1.9U <7.7U <77U <9.3U <9.1U <9.1U <7.7U <3.8U
1,2-Dichloroethane (EDC) <20 U <10 U <0.24 U <1300 U <74 U <68 U <20U <40U <10U <1 U 4.5 <40U <49U <4.8U <48U <4U <2U <4U
Methyl tert-butyl ether (MTBE) <900 U <450 U <59 U <1200 U <66 U <60 U <18 U <36 U <45 U <3.6U <36 U <44U <4.3U <43U <3.6U <1.8U

Propene <340 U <170 U <23 U <34 U <69 U <17 U <6.9U <69 U <6.9U 4.1

Isobutene <460 U <230 U <3 U <46 U <92U <23 U <9.2U <92U <9.2U 9.5

Pentane <1,500 U <740 U <9.7 U 170 320 170 430 420 <30U <15U
Cyclopentane <140 U <72 U <0.95 U <14 U 48 <7.2U <29U 81 160 4

n-Hexane <1,800 U <880 U <12 U <1100 U 640 260 230 550 150 760 930 <43U <4.2U <4.2U <35U <18 U
Cyclohexane <3,400 U <1,700 U <23 U <1100 U 370 160 <340U <690 U <170 U 380 <690 U <4.2U <41U <41U <69 U <34 U

Heptane <1300 U 630 150 <50U <49U <48U

2,2,4-Trimethylpentane <1500 U 2,700 1,500 <57U <56U <55U

Other Detected Volatile Organic Compounds

Acetone <2,400 U <1,200 U <16 U <3000 U <440U <400 U <240U <480 U <120 U <48 U <480 U 36 <28U 37 <48 U 30

Acrolein <460 U <230 U <3 U <46 U <92U <23 U <9.2U <92 U <9.2U 9.4

CFC-113 <380 U <190 U 23 <38U <77U 23 <7.7U <77U <7.7U <3.8U
Chlorodifluoromethane <180 U <88 U 1.3 <18U <35U <8.8 U <3.5U <35U <35U <18U
Dichlorodifluoromethane <250 U <120 U 3.1 <1600 U <91U <82U 29 55 38 48 49 <6.0U 68 60 60 42

Ethanol <3,800 U <1,900 U <25 U <2400 U <140U <120U <380 U <750 U <190 U <75U <750 U <9.2UJ 28 130 <75U <38 U

2-Propanol <4,300 U <2,200 U <28 U <3200 U <180 U <160 U <430 UJ <860 U <220 U <86 UJ <860 U <12U <12U 35 <86 UJ 85
Tetrahydrofuran 1,600 <54 U <49U <3.6U <3.5U <3.5U

Trichlorofluoromethane <280 U <140 U 5.8 <1800 U <100 U <94 U <28 U <56 U <14 U <56U <56 U <6.8U <6.7U 16 5.6 6.2

APH air-phase hydrocarbons J the value reported is an estimate (concentration is below lowest calibration standard)

bgs below ground surface U not detected at the indicated reporting limit

fb the analyte was detected in the method blank ve the value reported is an estimate (response exceeded the valid instrument calibration range)

Notes:

1) All concentrations are in micrograms per cubic meter. Only analytes detected in at least one sample are included in this table. Detections are bolded.

2) All samples were analyzed by EPA Method TO-15 for volatile organic compounds (VOCs). Samples collected on 7/5/18 were also analyzed by Method MA-APH for aliphatic

and aromatic hydrocarbons in the indicated carbon ranges. Non-petroleum compounds were subtracted from the EC5-8 aliphatic range prior to quantitation.
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1-hp Regenerative Blower in Pilot Test, 2-hp Regenerative Blower continuously starting 10/15/2014
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Figure C-1
Aspect Consulting SVE Trench Extent of Influence during Pilot Test
August 2018 Morrell's Dry Cleaners (VCP No. SW1039)
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APPENDIX D

Remedial Cost Estimates



Table D-1. Cost Estimate for Alternative 1 Long-Term Controls and Environmental

Covenant
Project No 080190, Morrell's Dry Cleaners (VCP Site SW1039)
609 N. First Street, Tacoma, WA

No. of Year of Present Value
Units |Units | Unit Cost | Expenditure Cost®?

Develop Plans and Environmental Covenant

Cap I1&M plan 1{LS $8,000 2018 $8,000

VI mitigation plan 1(LS $10,000 2018 $10,000

Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000

Environmental covenant 1{LS $40,000 2018 $40,000
Vapor Intrusion Mitigation

Existing SVE system O&M and reporting 1[YR $35,000 2018 $35,000

Install radon fans & decommission SVE system 1{LS $40,000 2019 $39,722

VI mitigation IM&M and reporting 29|YR $4,000 2019 - 2047 $100,654
Groundwater Monitoring

Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583

Groundwater monitoring and reporting (8 wells assumed) 30[YR $9,000 2018 - 2047 $242,772
Cap I1&M

Cap I&M and reporting 30(YR $2,000 2018 - 2047 $53,949

PRESENT VALUE COST| $604,680
Notes:
1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.
2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.
Table D-1

Aspect Consulting
August 2018
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Table D-2. Cost Estimate for Alternative 2

Expanded SVE of Accessible On-Property Soil Contamination, and Biostimulation of

Advance Outwash Groundwater

Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units |Units | Unit Cost | Expenditure Cost®?
Develop Plans and Environmental Covenant
Cap 1&M plan 1|LS $8,000 2018 $8,000
VI mitigation plan 1|LS $10,000 2018 $10,000
Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000
Environmental covenant 1(LS $40,000 2018 $40,000
Remediation design/work plans/permits 1{LS $60,000 2018 $60,000
SVE
Additional angled SVE wells 16[EA $8,000 2018 $128,000
Additional vertical SVE wells 14|EA $6,500 2018 $91,000
Construction/startup of expanded system 1|LS $140,000 2018 $140,000
Construction completion report 1{LS $20,000 2019 $19,861
Expanded system O&M and reporting 6|YR $55,000 2019 - 2024 $319,442
Biostimulation
Additional angled biostimulation/monitoring wells 6(EA $9,000 2018 $54,000
Additional vertical biostimulation/monitoring wells 12|EA $7,000 2018 $84,000
First expanded biostimulation injection event 1|LS $80,000 2019 $79,444
Second expanded biostimulation injection event 1|LS $60,000 2023 $57,943
Vapor Intrusion Mitigation
Existing SVE system O&M and reporting 1[YR $35,000 2018 $35,000
Install radon fans & decommission SVE system 1|LS $50,000 2024 $47,951
VI mitigation IM&M and reporting 24|YR $4,000 2024 - 2047 $84,476
Groundwater Monitoring
Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583
Groundwater monitoring and reporting (12 wells assumed) 10|YR $12,000 2018 - 2027 $115,506
Cap I1&M
Cap 1&M and reporting 30|YR $2,000 2018 - 2047 $53,949
PRESENT VALUE COST| $1,503,156
Notes:
1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.
2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.
Table D-2
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Table D-3. Cost Estimate for Alternative 3
ERH and SVE of Accessible On-Property Soil Contamination, and

Biostimulation/HEPA of Advance Outwash Groundwater
Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units [Units | Unit Cost | Expenditure Cost?®
Develop Plans and Environmental Covenant
Cap I&M plan 1|LS $8,000 2018 $8,000
VI mitigation plan 1|LS $10,000 2018 $10,000
Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000
Environmental covenant 1(LS $40,000 2018 $40,000
Remediation design/work plans/permits 1{LS $160,000 2018 $160,000
Thermal Remediation (includes ERH and HEPA)
Electrode materials mobilization 1{LS $340,000 2018 $340,000
Subsurface installation 1|LS $680,000 2018 $680,000
Drill cuttings and waste disposal 1{LS $60,000 2018 $60,000
Electrical permit and utility connection to PCU 1{LS $80,000 2018 $80,000
Surface installation and start-up 1|LS $310,000 2018 $310,000
ERH operation (includes HEPA heatup phase) 1|LS $370,000 2019 $367,428
HEPA operation for one additional year 11YR $80,000 2019 $79,444
Electrical energy usage 1{LS $140,000 2019 $139,027
Demobilization and final report 1{LS $180,000 2020 $177,506
SVE
Existing SVE system O&M and reporting 1[YR $35,000 2018 $35,000
Additional angled SVE wells in Advance Outwash 6(EA $8,000 2018 $48,000
Additional vertical SVE wells in Advance Outwash 6(EA $6,500 2018 $39,000
Construction/startup of modified system 1|LS $70,000 2018 $70,000
Construction completion report 1{LS $16,000 2019 $15,889
Modified system O&M and reporting 3|YR $40,000 2019 - 2021 $117,239
Biostimulation
Biostimulation injection event 1{LS $100,000 2019 $99,305
Groundwater Monitoring
Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583
Groundwater monitoring and reporting (14 wells assumed) 41YR $13,000 2018 - 2021 $51,103
Cap I1&M
Cap 1&M and reporting 30|YR $2,000 2018 - 2047 $53,949
PRESENT VALUE COST| $3,055,472
Notes:

1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.
2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.

: Table D-3
Aspect Consulting o
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Table D-4. Cost Estimate for Alternative 4

ERH of Accessible On-Property Contaminated Soil and Advance Outwash Groundwatet
Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units [Units | Unit Cost | Expenditure Cost?®

Develop Plans and Environmental Covenant

Cap I&M plan 1{LS $8,000 2018 $8,000

VI mitigation plan 1|LS $10,000 2018 $10,000

Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000

Environmental covenant 1(LS $40,000 2018 $40,000

Remediation design/work plans/permits 1{LS $130,000 2018 $130,000
ERH

Electrode materials mobilization 1(LS $450,000 2018 $450,000

Subsurface installation 1|LS $950,000 2018 $950,000

Drill cuttings and waste disposal 1{LS $120,000 2018 $120,000

Electrical permit and utility connection to PCU 1{LS $80,000 2018 $80,000

Surface installation and start-up 1|LS $380,000 2018 $380,000

ERH operation 1|LS $760,000 2019 $754,717

Electrical energy usage 1{LS $290,000 2019 $287,984

Demobilization and final report 1{LS $240,000 2019 $238,332
Groundwater Monitoring

Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583

Groundwater monitoring and reporting (14 wells assumed) 3|YR $13,000 2018 - 2020 $38,460
Cap I1&M

Cap 1&M and reporting 30|YR $2,000 2018 - 2047 $53,949

PRESENT VALUE COST| $3,616,025

Notes:

1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.
2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.

: Table D-4
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August 2018 Supplemental Focused Feasibility Study

V:\080190 Stadium Thriftway LLC\Deliverables\Morrells Supplemental FFS\August 2018 Draft\Appendices\App D-Cost Estimates_Jul2018rev - Table D.4 (Alt 4) Page 1 of 1



Table D-5. Cost Estimate for Alternative 5

Comprehensive ERH of On-Property Contaminated Soil and Advance Outwash

Groundwater Following Building Demolition
Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units [Units | Unit Cost | Expenditure Cost?®
Demolish Building, Develop Plans and Environmental Covenant
Building demolition® 1|LS $30,000 2018 $30,000
Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000
Environmental covenant 1(LS $40,000 2018 $40,000
Remediation design/work plans/permits 1{LS $110,000 2018 $110,000
ERH
Electrode materials mobilization 1(LS $400,000 2018 $400,000
Subsurface installation 1|LS $550,000 2018 $550,000
Drill cuttings and waste disposal 1{LS $90,000 2018 $90,000
Electrical permit and utility connection to PCU 1{LS $80,000 2018 $80,000
Surface installation and start-up 1|LS $350,000 2018 $350,000
ERH operation 1|LS $600,000 2019 $595,829
Electrical energy usage 1{LS $260,000 2019 $258,193
Demobilization and final report 1{LS $200,000 2019 $198,610
Groundwater Monitoring
Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583
Groundwater monitoring and reporting (14 wells assumed) 3|YR $13,000 2018 - 2020 $38,460
PRESENT VALUE COST| $2,815,675

Notes:
1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.

2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.

3) The building demolition cost estimate includes demolition permitting and planning. Loss of income generated by the building and the cost

of constructing a new building are not included in the estimate.

Aspect Consulting
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Table D-6. Cost Estimate for Alternative 6

Removal of On-Property Contaminated Soil to 15-Foot Depth Following Building Demolition

and ERH of Deeper On-Property Contaminated Soil and Advance Outwash Groundwater
Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units |units | Unit Cost | Expenditure Cost®
Demolish Building, Develop Plans and Environmental Covenant
Building demolition® 1[LS $30,000 2018 $30,000
Groundwater monitoring & contingency plan 1|LS $15,000 2018 $15,000
Environmental covenant 1{LS $40,000 2018 $40,000
Remediation design/work plans/permits 1|LS $170,000 2018 $170,000
Soil Removal to 15-Foot Depth
Temporary shoring” 2,940|sq ft $60 2018 $176,400
Soil excavation, transport, and disposal® 5,100]ton $300 2018 $1,530,000
Clean fill import and compaction 5,100[ton $30 2018 $153,000
Excavation monitoring and construction completion report 1|LS $70,000 2018 $70,000
ERH
Electrode materials mobilization 1|LS $290,000 2019 $287,984
Subsurface installation 1{LS $370,000 2019 $367,428
Drill cuttings and waste disposal 1|LS $60,000 2019 $59,583
Electrical permit and utility connection to PCU 1|LS $80,000 2019 $79,444
Surface installation and start-up 1|LS $300,000 2019 $297,915
ERH operation 1{LS $590,000 2019 $585,899
Electrical energy usage 1|LS $200,000 2019 $198,610
Demobilization and final report 1|LS $190,000 2020 $187,368
Groundwater Monitoring
Install deep groundwater CPOC wells (2 wells assumed) 1|LS $60,000 2019 $59,583
Groundwater monitoring and reporting (14 wells assumed) 4|1YR $13,000 2018 - 2021 $51,103
PRESENT VALUE COST| $4,359,315

Notes:

1) These FS-level cost estimates have an intended accuracy of -30/+50 percent.

2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.

3) The building demolition cost estimate includes demolition permitting and planning. Loss of income generated by the building and the cost
of constructing a new building are not included in the estimate.

4) A total length of 196 feet of temporary shoring wall is assumed along the north and west property boundaries. The unit cost for temporary
shoring is per square foot of exposed shoring wall.

5) The weight of soil requiring offsite disposal is estimated based on an area of 5,700 square feet, a depth of 15 feet, and a soil density of
1.6 ton/CY. The unit cost for excavation, transport, and disposal assumes disposal in a RCRA Subtitle C hazardous waste landfill.

: Table D-6
Aspect Consulting o
August 2018 Supplemental Focused Feasibility Study

V:\080190 Stadium Thriftway LLC\Deliverables\Morrells Supplemental FFS\August 2018 Draft\Appendices\App D-Cost Estimates_Jul2018rev - Table D.6 (Alt 6) Page 10f1



Table D-7. Preliminary Cost Estimate for Cleanup of Parking Lot Parcel
Morrell's Dry Cleaners (VCP Site SW1039) Supplemental Focused Feasibility Study

No. of Year of Present Value
Units |Units | Unit Cost | Expenditure Cost®?
Plans and Construction Preparation
Design/work plans/permits 1{LS $40,000 2018 $40,000
Groundwater monitoring & contingency plan 1|LS $10,000 2018 $10,000
Investigation/Construction and SVE
Additional vertical wells 13|EA $7,000 2018 $91,000
Construction monitoring and SVE system modifications 1(LS $80,000 2018 $80,000
Investigation/construction completion report 1|LS $20,000 2019 $19,861
SVE system O&M and reporting 3|YR $35,000 2019 - 2021 $102,584
Biostimulation and Groundwater Monitoring
Biostimulation injection event 1{LS $70,000 2019 $69,513
Groundwater monitoring and reporting (10 wells assumed) 41YR $10,000 2019 - 2022 $38,967
Post-Cleanup
Soil investigation to confirm cleanup levels are achieved 1|LS $25,000 2022 $24,312
Obtain parcel-specific NFA opinion letter 1|LS $25,000 2023 $24,143
Well decommissioning 13|EA $1,200 2023 $15,065
PRESENT VALUE OF FUTURE COSTS $515,446

Notes:

1) This preliminary cost estimate is based on the conceptual design discussed in Section 8 of the main report. The actual cost
will be highly dependent on the magnitude and extent of soil and groundwater contamination in the Parking Lot Parcel,
which is currently not well delineated.

2) Present value costs are based on 2018 dollars and are calculated using a discount factor of 0.7 percent.

. Table D-7
Aspect Consulting o
August 2018 Supplemental Focused Feasibility Study
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ASPECT CONSULTING

REPORT LIMITATIONS AND USE GUIDELINES

Reliance Conditions for Third Parties

This report was prepared for the exclusive use of the Client. No other party may rely on
this report or the product of our services without the express written consent of Aspect
Consulting, LLC (Aspect). This limitation is to provide our firm with reasonable
protection against liability claims by third parties with whom there would otherwise be
no contractual conditions or limitations and guidelines governing their use of the report.
Within the limitations of scope, schedule and budget, our services have been executed in
accordance with our Agreement with the Client and recognized standards of professionals
in the same locality and involving similar conditions.

Services for Specific Purposes, Persons and Projects

Aspect has performed the services in general accordance with the scope and limitations
of our Agreement. This report has been prepared for the exclusive use of the Client and
their authorized third parties, approved in writing by Aspect. This report is not intended
for use by others, and the information contained herein is not applicable to other
properties.

This report is not, and should not, be construed as a warranty or guarantee regarding the
presence or absence of hazardous substances or petroleum products that may affect the
subject property. The report is not intended to make any representation concerning title or
ownership to the subject property. If real property records were reviewed, they were
reviewed for the sole purpose of determining the subject property’s historical uses. All
findings, conclusions, and recommendations stated in this report are based on the data
and information provided to Aspect, current use of the subject property, and observations
and conditions that existed on the date and time of the report.

Aspect structures its services to meet the specific needs of our clients. Because each
environmental study is unique, each environmental report is unique, prepared solely for
the specific client and subject property. This report should not be applied for any purpose
or project except the purpose described in the Agreement.

This Report Is Project-Specific

Aspect considered a number of unique, project-specific factors when establishing the
Scope of Work for this project and report. You should not rely on this report if it was:

e Not prepared for you
e Not prepared for the specific purpose identified in the Agreement
e Not prepared for the specific real property assessed

e Completed before important changes occurred concerning the subject
property, project or governmental regulatory actions



ASPECT CONSULTING

If changes are made to the project or subject property after the date of this report, Aspect
should be retained to assess the impact of the changes with respect to the conclusions
contained in the report.

Geoscience Interpretations

The geoscience practices (geotechnical engineering, geology, and environmental science)
require interpretation of spatial information that can make them less exact than other
engineering and natural science disciplines. It is important to recognize this limitation in
evaluating the content of the report. If you are unclear how these "Report Limitations
and Use Guidelines" apply to your project or site, you should contact Aspect.

Discipline-Specific Reports Are Not Interchangeable

The equipment, techniques and personnel used to perform an environmental study differ
significantly from those used to perform a geotechnical or geologic study and vice versa.
For that reason, a geotechnical engineering or geologic report does not usually address
any environmental findings, conclusions or recommendations; e.g., about the likelihood
of encountering underground storage tanks or regulated contaminants. Similarly,
environmental reports are not used to address geotechnical or geologic concerns
regarding the subject property.

Environmental Regulations Are Not Static

Some hazardous substances or petroleum products may be present near the subject
property in quantities or under conditions that may have led, or may lead, to
contamination of the subject property, but are not included in current local, state or
federal regulatory definitions of hazardous substances or petroleum products or do not
otherwise present potential liability. Changes may occur in the standards for appropriate
inquiry or regulatory definitions of hazardous substance and petroleum products;
therefore, this report has a limited useful life.

Property Conditions Change Over Time

This report is based on conditions that existed at the time the study was performed. The
findings and conclusions of this report may be affected by the passage of time (for
example, Phase I ESA reports are applicable for 180 days), by events such as a change in
property use or occupancy, or by natural events, such as floods, earthquakes, slope failure
or groundwater fluctuations. If more than six months have passed since issuance of our
report, or if any of the described events may have occurred following the issuance of the
report, you should contact Aspect so that we may evaluate whether changed conditions
affect the continued reliability or applicability of our conclusions and recommendations.



ASPECT CONSULTING

Phase | ESAs — Uncertainty Remains After Completion

Aspect has performed the services in general accordance with the scope and limitations
of our Agreement and the current version of the “Standard Practice for Environmental
Site Assessments: Phase I Environmental Site Assessment Process”, ASTM E1527, and
U.S. Environmental Protection Agency (EPA)'s Federal Standard 40 CFR Part 312
"Innocent Landowners, Standards for Conducting All Appropriate Inquiries".

No ESA can wholly eliminate uncertainty regarding the potential for recognized
environmental conditions in connection with subject property. Performance of an ESA
study is intended to reduce, but not eliminate, uncertainty regarding the potential for
environmental conditions affecting the subject property. There is always a potential that
areas with contamination that were not identified during this ESA exist at the subject
property or in the study area. Further evaluation of such potential would require
additional research, subsurface exploration, sampling and/or testing.

Historical Information Provided by Others

Aspect has relied upon information provided by others in our description of historical
conditions and in our review of regulatory databases and files. The available data does
not provide definitive information with regard to all past uses, operations or incidents
affecting the subject property or adjacent properties. Aspect makes no warranties or
guarantees regarding the accuracy or completeness of information provided or compiled
by others.

Exclusion of Mold, Fungus, Radon, Lead, and HBM

Aspect’s services do not include the investigation, detection, prevention or assessment of
the presence of molds, fungi, spores, bacteria, and viruses, and/or any of their byproducts.
Accordingly, this report does not include any interpretations, recommendations, findings,
or conclusions regarding the detection, assessment, prevention or abatement of molds,
fungi, spores, bacteria, and viruses, and/or any of their byproducts. Aspect’s services also
do not include the investigation or assessment of hazardous building materials (HBM)
such as asbestos, polychlorinated biphenyls (PCBs) in light ballasts, lead based paint,
asbestos-containing building materials, urea-formaldehyde insulation in on-site structures
or debris or any other HBMs. Aspect’s services do not include an evaluation of radon or
lead in drinking water, unless specifically requested.
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