CONSTRUCTION & ENVIRONMENTAL

In-situ Stabilization / Solidification of Contaminated
Fill at Canadian Naval Base Saves Millions in
Remediation Costs and Prepares Site for New

Development




Solidification/Stabilization (* S/S™)

« Solidification — bind target in a solid block of low
permeability material

e Stablilisation — transform contaminants and reduce

leachabillity.
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REAGENTS

Portland cement, cement kiln dust

Fly ash - Class F and C (pozzolanic fly ashes)
Lime - quicklime, hydrated lime, lime kiln dust
Slag - ground granulated blast furnace slag
Silicate, (super) phosphate, sulfate
Proprietary mixtures

Activated carbon

Organoclay®

EnviroBlend®

Bentonite, ZVI/Bentonite
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RYZUK GEOTECHNICAL

ENGINEERING & MATERIALS TESTING

Soilcrete Test Summary Report
Project No.: 8-6134-25

Project: In-Situ Soil Mixing - WP17A, CFB Esquimalt

Client: Allterra Construction

Contact: Mr. Derek Killburn

Email / Fax No.: derek@allterraconstruction.ca
Date: September 5, 2014

28 Crease Avenue
Vietoria, B.C.
VBZ 183
Tel: 250-475-3131
Fax: 250-475-3611
mail@ryzuk.com
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WP 17A - FMF Cape Breton, Esquimalt, BC July 2014, AE Project No. 648

Table 1: Analytical Results for Metals in Soil - WP17A - Solidification & Stabilization Samples

Sample Description |?a~é‘;as-o.s- 1?a-§sa-1 0- [ 17a-CB3-1.5- | 17a-C57-0.5- l?a;:s?-l.&- 17a-C57-2.5- l?a§52-0.5- 17a¢52-1.5- uabcsz-z.& 17a-<80-0.5- 1?:1;80-1.0- 17a-¢80-2.0- 1?avl§::a~o.5- 1?a§?3«r.5- 17a-§?3«2.5-
CCME (L)' | CSR (L} T R L — L e e = 2 M L et = A e
O7TNE2014 07152014 0752014 07162014 0762014 | 07162014 OTNTi2014 oTn7RN4 OTT20M4 | 0TNTR04 0772014 | 0772014 0722204 07222014 07222014
608 - : 116 114 1.5 115 1.5 1.2 15 1.7 118 10.9 15 1.7 1.9 1.8 1.8
40 40 20 313 39.8 30.5 328 365 37.0 35.4 32.1 328 398
2 25 15
2000 1500 400 446 | 660 496 662 | 754 | 761 | e21 538 | 857 | 782z | | 1650 696
Berylium (Be) B 8 4 0.4 0.4 0.5 0.4 0.4 0.4 03 0.4 0.3 0.5 05 0.5 0.3 03 0.3
BDIunjB ‘HDtWEIB! Soluble} = = = 1.5 1.3 1.5 1.1 1.1 1.0 1.5 1.4 1.3 2.1 1.5 1.7 1.0 1.0 1.1
Cadmium (Cd) pH<7.0 2
PH7.0-<75 as
pH7.5-<8.0 . 35 )
pH >=B.0 200 7.1 6.4 10.4 75 229 5.9 2.85 3.2 29 6.3 5.9 5.3 28 3.4 29
Chromium (Cd) 87 60 60 58 47 43 41 54| 61| 55 44 53 | 8 |
Cobalt (Cr) 300 300 50 17.8 15.4 15.0 14.9 156 4.8 113 2.0 1. 2.1 13.2 2.8 125 12.9 13.3
Copper (Cu)  pH<5.0 90
pH5.0-<55 100
pH5.5-< 6.0 2 200 o
pH >= 6.0 250
Lead (Pb) pH<55 150
pH55 -<6.0 600 250 100
pH >= 6.0 2000
Mercury (Ha) 50 150 i5
Mo 40 40 10
50 500 100
Selenium (Se) 29 10 3
Silver 30 40 20
Thallium (Ti} 1 = =
Tin (Sn) 30 300 50
Uranium (U) 30 200 -
Vanadium (V) 13 - 200
Zinc (zn) PH<65 150
pHE5 -<7.0 | 360 300 150
pH>=7.0 800
Notes;
A iated AGAT Filea: 1 3 14VEE5T46, 14VEETS19

Al concentrations in mg/kg unless otherwise noted.,

<" l2s5 than the laboratory defection kmit indicated.

“-* means not analyzed or no standard or guideline applies.

* RPDs are not normaty calculated where one or more concanirations are less than five times MDL.

{1} Canadian Soil Quaity Guidelines (CEQG) for the Protection of Envronmental and Human Health, Canacian
Counci of Ministers of the Environment (CCME), 1999, including updates 1o 2014, Guidelnes lor Industial Land Use,

Surficial Solls. The exps used for the guidelnes for this site include: general, direct
contact, eco soil contact, general incl. gw, protection of gw for aguatic ife and management imil {whichever is most
stringent).

{2) BC Contaminatad Stes Regulation (CSA BC Reg. 375/96 includes amendments up 1o BG Hag 9772011) Generic
Soll 4 and 10) and Marix wcal Soil 2 g the
site specific factors of groundwater flow 1o surface waler used by maring agualic e, indusirial uLJ Lanu Usa.

{3) BC Contarminaled Sites Regulation (CSR BC ﬁeq 375/96 inchudes up to BC Rag.
Triggering C: Soil R 7) lor Sod F e M
Lands {Column I}, If soils exceed these aSoII Agi s required to dispose of sols ofi-Site,

without authorization.

| Concentration greater than CCME Industrial Land Use {IL)

| concentration greater than CSRA Industrial Land Use {IL)
|standard

Concentration >CSR SRA Standard.




WP 17A - FMF Cape Breton, Esquimalt, BC

July 2014, AE Project No. 648

Table 2: Analytical Results for Leachable Metals in Soil - WP17A - Solidification & Stabilization Samples
Sﬂl‘l‘lplﬁ I 17a-C63-0.5- | 17a-C63-1.0- | 17a-C63-1.5- | 17a-C57-0.5- | 17a-C57-1.5- | 17a-C57-2.5- | 17a-c52-0.5- | 17ac52-1.5- | 172-¢52-2.5- | 17a-c80-0.5- | 17a-cB0-1.0- | 17a-cB0-2.0- | 17a-C73-0.5- | 17a-C73-1.5- | 17a-CT3-2.5-
Nessirdods Waste Standsrgs ) Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3 Day3
Corrected Strength (kPa)
Date Sampled (mm/dd/yyyy) 071152014 0752014 07/15/2014 07/16/2014 07/16/2014 07/16/2014 0717/2014 0772014 0772014 07172014 07/17/2014 0717/2014 07/22/2014 07/22/2014 07/22/2014
TCLP Metals (mg/L)
Antimony (Sb)-Leachable - 0.02 0.02 0.02 0.07 <0.01 0.03 0.05 0.05 0.03 0.11 0.02 0.02 0.01 0.02 <0.01
Arsenic (As)-Leachable 25 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Barium (Ba)-Leachable 100.0 0.49 0.43 0.37 0.31 <0.05 0.34 0.36 0.52 0.68 017 0.67 0.58 0.71 0.60 1.01
Beryllium (Be)-Leachable - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
|anr0r1 iBi-Leachabls 500.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.70 <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (Cd)-Leachable 0.5 <0.01 <0.01 <0.0 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium (Cr)-Leachable 5.0 0.02 0.01 <0.0 0.02 <0.0 0.01 0.03 0.01 0.02 <0.0 0.02 0.02 0.02 0.03 0.02
Cobalt (Co}-Leachable - <0.05 <0.05 <0.05 <0.05 <0.0! <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Copper (Cu)-Leachable 100.0 0.20 0.14 0.10 0.10 <0.0 0.11 0.22 0.15 0.19 0.10 0.14 0.16 0.07 0.10 0.08
Iron (Fe)-Leachable - 2.00 4.00 2.00 <1 <1 <1 5.00 <1 2.00 3.00 <1 1.00 <1 1.00 <1
Lead (Pb)-Leachable 5.0 0.16 0.17 0.06 0.04 <0.01 0.02 0.16 0.05 0.10 0.11 0.08 0.05 0.03 0.05 0.30
0.1 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0 <0.01
- <0.05 <0.08 <0.05 <0.05 <0.0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0. <0.05
Selenium (Se)-Leachable 1.0 <0.05 <0.0! <0.05 <0.05 <0.0! <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.08 <0.! <0.05
Leachable 5.0 <0.0 <0.0 <0.0 <0.01 <0.01 <0.0 <0.01 <0.01 <0.0 <0.0 <0.0 <0.0 <0.0 <0.! <0.0
Thallium (Tlj-Leachable - <0.0 <0.0 <0.0 <0.01 <0.0 <0.0 <0.01 <0.01 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0
Uranium (U 10.0 <0.0 <0.0 <0.0 <0.01 <0.0 <0.0 <0.01 <0.01 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0
Vanadium (V}-Leachable - <0.05 <0.0: <0.05 <0.05 <0.0 <0.08 <0.05 <0.05 <0.0 <0.05 <0.05 <0.0 <0.05 <0.05 <0.05
Zinc (£n)-Leachable 500.0 0.10 0.10 <0.1 <01 <0.1 <0.1 0.10 <0.1 0.10 0.10 <0.1 <0.1 <0.1 <0.1 <0.1
Zirconium - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Notes:
A AGAT Fias: 14V W 1 L 14V . 14VBETS19

All concentrations in mgiL, except pH,

C ion greater than
Waste (HW) Standards
"<" less than the laboratery melhod dedection kmit (MDL) indscated.
-~ means not analyzed o no standard or guidelne applas.
(1) BC

Waste F 4, Tabla 1
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