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January 16, 2020 Earth Solutions NW LLC
ES-7104 Geotechnical Engineering, Construction

BSCBN, Inc.

Observation/Testing and Environmental Services

21828 — 87t Avenue Southeast
Woodinville, Washington 98072

Attention:

Subject:

Reference:

Mr. Bill Cowin

Infiltration Evaluation

Proposed Vantage Bay PUD
Huntzinger Road

Kittitas County (Vantage), Washington

D.R. Strong Consulting Engineers
Boundary and Topographic Survey, dated November 14, 2019

ESM Consulting Engineers LLC
Conceptual Grading and Utility Plan Sheets, dated May 17, 2019

RH2
Vantage Bay Hydrogeologic Evaluation

Stephen P. Reidel and Karl R. Fecht
Geologic Map of the Priest Rapids Quadrangle, Washington, September 1994

Department of Ecology Stormwater Management Manual for Eastern Washington

Dear Mr. Cowin:

As requested, Earth Solutions NW, LLC (ESNW) has prepared this infiltration evaluation report
for the proposed project. Our scope of services included subsurface exploration, laboratory
testing, engineering analyses, and preparation of this report.

Project Description

The subject site is located on the east side of Huntzinger Road, about 1,000 feet south of 1-90, in
the Vantage area of Kittitas County, Washington (Plate 1). The site consists of two tax parcels
(Kittitas County parcel numbers 622933 and 272933) totaling 57.21 acres. The site is currently
undeveloped. The site topography descends to the east with some moderately to steeply sloped
topography located in the southern half of the site.
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We understand the project will consist of 104 new residential lots, 10 townhome buildings,
community buildings, access roads, and associated improvements. We understand infiltration
will be pursued to the extent feasible. The referenced conceptual grading and utility plan sheets
show currently proposed stormwater facility locations.

If the above design assumptions are incorrect or change, ESNW should be contacted to review
the recommendations in this infiltration evaluation. ESNW should review the final design to verify
the geotechnical recommendations provided in this report have been incorporated into the plans.

Subsurface Conditions

As part of this infiltration evaluation, an ESNW representative observed, logged, and sampled 12
test pits on January 2, 2020, excavated within vicinity of the proposed stormwater facility
locations, using a trackhoe and operator retained by our firm. The approximate locations of the
test pits are depicted on Plate 2 (Test Pit Location Plan). Please refer to the test pit logs
(attached) for a more detailed description of subsurface conditions. Representative soil samples
collected at the test pit locations were analyzed in general accordance with the Unified Soill
Classification System (USCS) and United States Department of Agriculture methods and
procedures.

Topsoil

Where encountered, topsoil extended to approximately six inches below the existing ground
surface (bgs). The topsoil was characterized by dark brown color and fine organic material.

Native Soil

Native soil conditions at the test pit locations were observed to consist primarily of gravel with
varying amounts of silt, sand, and cobbles (USCS: GM, GW, GP, SM). The fines content of the
native soil generally decreased with depth. The native soil was observed to generally be in a
medium dense and damp condition. Light to heavy caving was observed within the native gravel
soils exposed in the test pits.

Bedrock

Basalt bedrock was encountered at the terminus of test pits TP-9 through TP-12 which caused
refusal at depths of four and one-half to eight feet bgs. The basalt was observed to be very hard,
moist, and porphyritic.

Groundwater

Groundwater seepage was not observed at the test pit locations. Groundwater seepage may be
encountered in site excavations, depending on the time of year.

Earth Solutions NW, LLC
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Geologic Mapping

Geologic mapping of the area indicates the site is underlain by outburst flood deposits (Qfs). The
native gravel soils encountered at the test pit locations are generally consistent with outburst
flood deposits.

Infiltration Evaluation

The purpose of the subsurface exploration was to evaluate infiltration feasibility at the proposed
stormwater facility locations. Based on the subsurface exploration, infiltration within the upper
gravel soils encountered at test pit locations TP-1 through TP-8 is feasible from a geotechnical
standpoint; infiltration near test pits TP-9 through TP-12 may be difficult or infeasible due to
shallow depth to bedrock. Based on the results of our investigation, the following infiltration
design parameters are recommended:

Test Pit Location

Design Infiltration Rate

Depth to Impermeable Layer

TP1 through TP-8

20.0 inches per hour (iph)

Not observed to 10 to 15 feet

TP-9 and TP-10

3.8 iph

4 to 7.5 feet

TP-11 and TP-12

1.3 iph

4 5 feet

The design infiltration rates were calculated based on the soil grain size analysis method
developed by Massman. A total correction factor of 0.12 was used to calculate the design rate
with a maximum recommended design infiltration rate of 20.0 iph. The design recommendations
are suitable for facilities designed within the vicinity of the test pit locations; ESNW should
complete additional testing if alternative locations are proposed. ESNW should observe
construction of the infiltration facilities and complete confirmation testing as necessary.

Limitations

The recommendations and conclusions provided in this infiltration evaluation report are
professional opinions consistent with the level of care and skill that is typical of other members in
the profession currently practicing under similar conditions in this area. A warranty is not
expressed or implied. Variations in the soil and groundwater conditions observed at the test pit
locations may exist, and may not become evident until construction. ESNW should reevaluate
the conclusions in this infiltration evaluation report if variations are encountered.

Earth Solutions NW, LLC
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Should you require additional information, or have questions, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

Henry T. Wright, P.E.
Senior Project Manager

Attachments: Plate 1 — Vicinity Map
Plate 2 — Test Pit Location Plan
Test Pit Logs
Grain Size Distribution

ccl D.R. Strong Consulting Engineers
Attention: Mr. Maher Joudi, P.E. (Email only)

Mr. Skip Coddington (Email only)

Earth Solutions NW, LLC

ES-7104
Page 4
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Kittitas County, Washington
OpenStreetMap.org

NOTE: This plate may contain areas of color. ESNW cannot be
responsible for any subsequent misinterpretation of the information
resulting from black & white reproductions of this plate.

gineering, Construction
and Environmental Services

Vicinity Map
Vantage Bay

Kittitas County (Vantage), Washington

Drwn.

MRS

Date 01/13/2020]Proj. No. 7104

Checked AZS

Date Jan. 2020 | Plate 1
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W,

_ _ or interpretation of the data by others. Drwn. By
Subject Site MRS
Checked By
0 200 400 Proposed Building NOTE: This plate may contain areas of color. ESNW cannot be AZS
" . responsible for any subsequent misinterpretation of the information
1"=400 Scale in Feet resulting from black & white reproductions of this plate. Date
01/09/2020
Proj. No.
7104
Plate

LEGEND

Tp-1 Approximate Location of

— = — ESNW Test Pit, Proj. No.

| ES-7104, Jan. 2020

NOTE: The graphics shown on this plate are not intended for design
purposes or precise scale measurements, but only to illustrate the
approximate test locations relative to the approximate locations of
existing and / or proposed site features. The information illustrated
is largely based on data provided by the client at the time of our
study. ESNW cannot be responsible for subsequent design changes

Test Pit Location Plan
Vantage Bay
Kittitas County (Vantage), Washington
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Earth Solutions NWLic
SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SIMBOLS [YPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS FINES
AND
"]
GRSAC\)/IEIS'LY % POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, qu 0( GP GRAVEL - SAND MIXTURES, LITTLE
D(fj\@ Nolg OR NO FINES
COARSE D‘éc-i: S}J
GRAINED GRAVELS WITH RO GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES e O =50 SILT MIXTURES
OF COARSE LD PO
FRACTION e
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS Sw i
MORE THAN 50% SAND SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SSAOI\:LDSY POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP Em\éELLY SAND, LITTLE OR NO
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE sSC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE LIQUID LIMIT MEDIUM PLASTICITY, GRAVELLY
AND LESS THAN 50 CL CLAYS, SANDY CLAYS, SILTY
GRAINED CLAYS CLAYS, LEAN CLAYS
SOILS
oL ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEQUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE
SA’,‘\IBS LIQUID LIMIT CH INORGANIC CLAYS OF RIGH
GREATER THAN 50 PLASTICITY
CLAYS
/s
OH ORGANIC CLAYS OF MEDIUM TO
2 HIGH PLASTICITY, ORGANIC SILTS
 S1 Nl PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS T PT HIGH ORGANIC CONTENSTS

W, 0

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature

of the material presented in the attached logs.
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Earth Solutions NW

e A r'th ! 15365 N.E. 90th Street, Suite 100
SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-1

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20

EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc.

EXCAVATION METHOD

LOGGED BY AZS CHECKED BY HTW
NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION _---

AT END OF EXCAVATION _---

AFTER EXCAVATION _---

TESTS

DEPTH
(ft)
SAMPLE TYPE
NUMBER
u.s.cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

°C

Dﬂ\/

- MC = 3.60%

Dﬂu Dﬂu

Dﬂu

. MC = 4.00% 6.0

Brown silty GRAVEL, medium dense, damp
-light caving to BOH

1
(0]
e ®0 U0 O o O Tg O TJog O To O

| MC = 4.30% )
Fines = 3.00% ()

10

GW

15 . al15.0

Gray well-graded GRAVEL with sand, medium dense, damp

[USDA Classification: extremely gravelly coarse SAND]

MC = 3.30%

Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.

Bottom of test pit at 15.0 feet.
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Earth Solutions NW

M=l 15365 N.E. 90th Street, Suite 100

SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-2

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Surface Conditions: brush/exposed soil AFTER EXCAVATION ---
o
. | O
I - 5 ?a |z
he| wa TESTS o |28 MATERIAL DESCRIPTION
LHE| 2= s |<9
a o> : Y =
=4 2 |o
<
(%]
0
B Brown silty SAND, loose to medium dense, damp
-light caving to BOH
B 1 SM .:':
i ] 5\6 Gray poorly graded GRAVEL with sand, medium dense, damp
a
B i - o )o o}
MC = 3.60% 0O
e
o 00
B N )o 0
0Q
5 o(°
)o 0
0Q
S MC = 4.20% o
o D
0Q
n . o 00
)o 0
I 0Q
o 00
GP )O o
L 6Q
o 00
D> o
10 _ o [
MC = 3.30% LQ Q
o 00
B i )o 0
0Q
o 00
B N )o 0
0Q
o 00
i ] )o 0
0Q
L o\
)OQ o
15 MC = 3.60% °mg15.0
’ Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.
Bottom of test pit at 15.0 feet.
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Earth Solutions NW

M=l 15365 N.E. 90th Street, Suite 100
SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-3

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20

EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc.

EXCAVATION METHOD

LOGGED BY AZS CHECKED BY HTW
NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION _---

AT END OF EXCAVATION _---

AFTER EXCAVATION _---

TESTS

DEPTH
(ft)
SAMPLE TYPE
NUMBER
u.s.cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

Brown silty SAND, loose to medium dense, moist
-roots, light caving to BOH

o Of . 7

1
PRI\
OO
DD(“)O

o~
o

. MC = 2.40%

1
TS
°M o °M

5) OC)()U
Daﬂ 94

o~
o

MC = 3.50%
Fines = 1.10%

|

®

)
Qoouooouoo
00 o0 0O
Dﬂo Dﬂo °M

10

o~
o

MC = 3.50%

| | |
T o O o O o O I O
O SO S0 500 50
Oooﬂaooﬂaooﬂaoaﬂ

15 15.0

Gray poorly graded GRAVEL with sand, medium dense, damp

[USDA Classification: extremely gravelly coarse SAND]

MC = 3.20%

Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.

Bottom of test pit at 15.0 feet.
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Earth Solutions NW

M=l 15365 N.E. 90th Street, Suite 100

SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-4

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20

EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc.

EXCAVATION METHOD

LOGGED BY AZS CHECKED BY HTW
NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION _---

AT END OF EXCAVATION _---

AFTER EXCAVATION _---

MATERIAL DESCRIPTION

Brown silty SAND, loose to medium dense, damp
-light caving to BOH

Gray poorly graded GRAVEL with sand, medium dense, damp

a
. lo
= ﬁ% 2 To
ng| we TESTS S |%0
a o> - |
4 2 o
<
(2]
0 - -
sMm [
m O\JL
MC = 2.40% )o()"
| OOD
0 (
000
5 D
o
0
i o
o 0O
6Q
. MC = 2.90% 5’0"
OOD
0 (
. )000
OOD
. GP ‘10,?
D
o 0O
10 OOC
a
OOD
i Ke¥e
a
| OOD
0 (
a
0 (
i o
o 0O
6Q
15 MC = 3.50% o\°]15.0

Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.

Bottom of test pit at 15.0 feet.
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Earth Solutions NW

M=l 15365 N.E. 90th Street, Suite 100

SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-5

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Surface Conditions: brush/exposed soil AFTER EXCAVATION ---
o
T = 5 v |2
Fo| wuo o |EQ
LE| o= TESTS o | <9 MATERIAL DESCRIPTION
a o> : Y =
=z 2o
<
(%]
0
Brown silty SAND, loose to medium dense, moist
-light caving to BOH
B — MC = 6.30%
5
Gray poorly graded GRAVEL with sand, dense, damp to moist
B — MC =6.10%
10
— MC = 3.30%
] -large cobbles
_ kS
15 MC = 2.80% 20160
’ Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.
Bottom of test pit at 15.0 feet.
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Earth Solutions NW

M=l 15365 N.E. 90th Street, Suite 100

SR Redmond, Washington 98052
NWuic Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-6

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20

EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc.

EXCAVATION METHOD

LOGGED BY AZS CHECKED BY HTW
NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION _---

AT END OF EXCAVATION _---

AFTER EXCAVATION _---

MATERIAL DESCRIPTION

Brown silty SAND, loose to medium dense, damp
-light caving to BOH

Gray poorly graded GRAVEL with sand, medium dense, damp

[USDA Classification: extremely gravelly coarse SAND]

o
o
= ﬁ% 2 To
ng| we TESTS S |%0
a o> - |
=z 2o
<
%)
0 1
sMm [
a o\J &
5O
i - o D
MC = 3.20% e q
000
5 )o o}
Q(
0
i o
OOD
0~
| 300"
OOD
0~
. )000
OOD
. GP ‘10,?
MC = 3.00% D
10 Fines = 0.80% oOODC
000
)OQD
_ Nelq
000
| )OQD
0~
000
_ )OQD
0~
000
T )o o}
0Q
15 MC = 2.70% oN\e]15.0

Test pit terminated at 15.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from TOH to BOH.

Bottom of test pit at 15.0 feet.
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Earth Solutions NW

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711
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PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-7

PAGE 1 OF 1

PROJECT NAME Vantage Bay

MC = 3.00%

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---
o
T = 5 v |2
Fo| wuo o |EQ
LEl o3 TESTS % |<9 MATERIAL DESCRIPTION
a o> - |
=4 2o
<
(%)
0 B
TPSL — Hos Dark brown TOPSOIL, light caving to 6.5'
Brown silty SAND, loose to medium dense, damp
SM |-
{25
Gray poorly graded GRAVEL with sand, medium dense, damp
S MC = 4.00%
] GP [
-heavy caving 6.5' to BOH
| | MC = 2.80%
Fines = 1.30% [USDA Classification: extremely gravelly loamy coarse SAND]
10 10.0

Test pit terminated at 10.0 feet below existing grade due to heavy caving. No groundwater
encountered during excavation. Caving observed from TOH to BOH.

Bottom of test pit at 10.0 feet.
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Earth Solutions NW

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711
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PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-8

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY AZS CHECKED BY HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---
o
T | Z£f @ |2
Fo| wuo o |EQ
& | 4s TESTS o | <9 MATERIAL DESCRIPTION
a oS : 14 =
=z 2o
<
%)
0 B
TPSL| 05 Dark brown TOPSOIL, moderate caving to BOH
Brown silty SAND, loose to medium dense, damp
SM [+
B - MC = 3.60%
i ] Gray poorly graded GRAVEL with sand, loose to medium dense, damp
5
B — GP
MC = 3.10%
MC = 2.90% 3.0

Test pit terminated at 9.0 feet below existing grade due to heavy caving. No groundwater
encountered during excavation. Caving observed from TOH to BOH.

Bottom of test pit at 7.0 feet.
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Earth Solutions NW

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

. Earth
'Solutions

NWuc

PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-9

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---
o
T | Z£f @ |2
Fo| wuo o |EQ
LE| o= TESTS o | <9 MATERIAL DESCRIPTION
a o> : Y =
=4 2o
<
(%]
0 B
TPSL — pa Dark brown TOPSOIL, caving to BOH
o Brown silty SAND, loose to medium dense, damp
SM ::j .::._
] b Ro& Gray poorly graded GRAVEL with silt and sand, medium dense, damp
a
1 MC = 1.80% VN
Fines = 6.80% L O C [USDA Classification: extremely gravelly very fine sandy LOAM]
A
_ )c N
oD
5 GM [o[}°
DCD D
e 1|
_ o[\
)c D
oD
— MC = 2.40% o[\e
D 7.5
Basal 8.0 Dark brown BASALT, very hard, moist

7 -porphyritic

Test pit terminated at 8.0 feet below existing grade due to refusal on very hard bedrock. No
groundwater encountered during excavation. Caving observed from TOH to BOH.

Bottom of test pit at 8.0 feet.
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Earth Solutions NW

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711
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PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-10

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION ---
LOGGED BY _AZS CHECKED BY HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---
o
T | Z£f @ |2
Fo| wuo o |EQ
& | Os TESTS o | <9 MATERIAL DESCRIPTION
a o> - |
=z 2o
<
%)
0
TPSL|&2 Dark brown TOPSOIL
o Brown silty SAND, loose to medium dense, damp
SM ::j .::._
) b N Gray silty GRAVEL, dense, damp
a
5 -
i g Db
GM 0 q
oM\
i - 0 N ~1.44.0
MC =2.80% Basal 45 Dark brown BASALT, very hard, moist

-porphyritic

Test pit terminated at 4.5 feet below existing grade due to refusal on very hard bedrock. No
groundwater encountered during excavation. No caving observed.

Bottom of test pit at 4.5 feet.




GENERAL BH / TP/ WELL 7104.GPJ GINT US.GDT 1/17/20

Earth Solutions NW

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711
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PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-11

PAGE 1 OF 1

PROJECT NAME Vantage Bay

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---

o
T | Z£f @ |2
Fo| wuo o |EQ
& | Os TESTS % |<9 MATERIAL DESCRIPTION
a o> - |

=4 2 |o

<

(%)

0
TPSL[&2 < Dark brown TOPSOIL
Brown silty SAND, loose to medium dense, damp
SM
i ] Gray silty SAND, dense to very dense, damp
-weakly cemented
— MC = 4.60%
SM
5 Basal Dark brown BASALT, very hard, moist
MC = 8.00% -porphyritic

Test pit terminated at 5.0 feet below existing grade due to refusal on very hard bedrock. No
groundwater encountered during excavation. No caving observed.

Bottom of test pit at 5.0 feet.
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PROJECT NUMBER _ES-7104

TEST PIT NUMBER TP-12

PAGE 1 OF 1

PROJECT NAME Vantage Bay

MC = 6.30%

-porphyritic

DATE STARTED _1/2/20 COMPLETED _1/2/20 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _AZS CHECKED BY _HTW AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 6": field grass AFTER EXCAVATION ---

o
T = 5 v |2
Fo| wuo o |EQ
LEl o3 TESTS % |<9 MATERIAL DESCRIPTION
a o> - |

=4 2o

<

(%)

0
TPSL[&2 < Dark brown TOPSOIL
Brown silty SAND, loose to medium dense, damp
SM
i ] Gray silty SAND with gravel, dense, damp
MC = 4.60% -weakly cemented
] Fines = 13.90% | sMm [USDA Classification: very gravelly loamy coarse SAND]
5 Basal Dark brown BASALT, very hard, moist

Test pit terminated at 5.0 feet below existing grade due to refusal on very hard bedrock. No
groundwater encountered during excavation. No caving observed.

Bottom of test pit at 5.0 feet.




PROJECT NUMBER _ES-7104

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100

Redmond, Washington 98052
Telephone: 425-449-4704
Fax: 425-449-4711

GRAIN SIZE DISTRIBUTION

PROJECT NAME Vantage Bay

GRAIN SIZE USDA WITH D90 ES-7104 VANTAGE BAY.GPJ GINT US LAB.GDT 1/7/20

U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND - SILT OR CLAY
coarse | fine coarsel medium I fine
Specimen |dentification Classification Cc | Cu
@ TP-01 9.0ft. USDA: Gray Extremely Gravelly Coarse Sand. USCS: GW with Sand. 1.14 (20.40
x| TP-03 7.0ft. USDA: Gray Extremely Gravelly Coarse Sand. USCS: GP with Sand. 0.85 | 8.68
A| TP-06 9.5ft. USDA: Gray Extremely Gravelly Coarse Sand. USCS: GP with Sand. 0.86 | 5.48
*| TP-07 8.0ft. USDA: Gray Extremely Gravelly Loamy Coarse Sand. USCS: GP with Sand. | 0.60 |10.51
®| TP-09 3.0ft. USDA: Gray Extremely Gravelly Very Fine Sandy Loam. USCS: GP-GM with Sand, 16.06 [192.49|
Specimen Identification | D100 D90 D60 D30 D10 LL PL Pl %Silt \ %Clay
® TP-01 9.0ft. | 375 | 26.796 | 9.906 | 2.346 | 0.486 3.0 ]
x| TP-03 7.0ft. 37.5 29.082 | 10.932 | 3.418 1.259 11
A| TP-06 9.5ft. | 37.5 25.83 | 10163 | 4.034 | 1.856 0.8
*| TP-07 8.0ft. 75 61.21 | 28.098 | 6.704 | 2.673 1.3
©| TP-09 3.0ft. | 375 | 31.736 | 19.236 | 5.556 0.1 6.8
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Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-7104

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Vantage Bay
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Project Name: Vantage Bay WRF Date: 6-Mar-20
Design Flow (mgd): 0.05

Hours/Day of Sludge Dewatering Operation 1.00

Productive Hours/Worker/Year 1,500

Table of Adjustment for Local Conditions

CATEGORY LOCAL CONDITION ADJUSTMENT

Operation [Maintenance| Supervisory| Clerical Laboratory | Yardwork

rPLANT LAYOUT Compact -10% -10% -50%
|[UNIT PROCESSES Std. Equipt/Different Mfr 0% 0%

LEVEL OF TREATMENT Advanced 10% -20% 2% 2% 2% 10%
TYPE OF WASTE REMOVAL REQUIREMENT _ |Effluent Concentration 5% 10%
INDUSTRIAL WASTE None or Constant 0% 0%
PRODUCTIVITY OF LABOR Average 0% 0%

CLIMATE Moderate Winters 0%

TRAINING Certification & Continuing Ed. -5% -10%

AUTOMATIC MONITORING Monitoring With Feedback -5% 5%

AUTOMATIC SAMPLING Influent & Effluent -5% -5%

OFF-PLANT LABORATORY WORK None 0%

OFF-PLANT MAINTENANCE None 0%

IAGE AND CONDITION OF EQUIPMENT Relatively new & well cared for 0%

TOTAL -10% -25% -8% 2% 7% -40%
Annual Manhours

Unit Process/Category Exists at Plant? Operation [Maintenance| Supervisory| Clerical | Laboratory | Yardwork
Supervisory & Administrative 70

Clerical 0

Laboratory 100
[Yardwork 60
Raw Sewage Pumping at Plant Yes 220

Screening & Grinding Yes 0 10

Grit Removal No 0 0

Primary Clarification No 0 0

Aeration Yes 130 70

Secondary Clarification for Activated Sludge Yes 10 110

Chlorination Yes 40 80

Mixed Media Filtration Yes 30 20

Anaerobic Digestion No 0 0

Aerobic Digestion Yes 10 0

Gravity Thickening No 0 0

Flotation Thickening No 0 0

Sludge Drying Beds No 0

Sludge Dewatering No 0 0

Sludge Lagoons No 0

SUBTOTAL 220 510 70 0 100 60
SUBTOTAL ADJUSTED FOR LOCAL CONDITIONS 200 380 60 0 110 40
Number of Workers 0.1 0.3 0.0 0.0 0.1 0.0

Total Labor Hours/Year
Total Number of Workers

790
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& enerenu

Enereau Systems Group Inc. is pleased to submit this proposal for the supply of our advanced
nrPUR Merbrane BioReactor {MBR} system to treat the wastewater from the development at
Vantage Bay, WA, Leveraging our team’s experience on hundreds of successful MiBR’s in both
North America and EMEA, on a diverse range of sectors (including municipal, commercial,
institutional and industrial applications), our state-of-the-art treatment platforms combine the
highest quality compenents with the best available process expertise to provide our clients with
the most robust, reliable and cost-effeciive solutions in the industry,

Capable of treating highly variable and complex wastewater streams to consistently safe and
dependable reuse quality, Enereau’s nrPUR MBR platform offers best-in-class treatment at the

most affordable cost of implementation and operation.

Key features and henefits of the Enereau nrPUR platform:

1. Standardized & Modular Design

Developed around a series of standard, modular building biocks, the nrPUR family of
systems offers unparalleled flexibility and reliability for wastewater treatment systems from
less than 500 USgpd to over 100,000 USgpd (2-400 m3/d). Factory assembled and tested
prior to shipment, with integrated automation, permeate & CIP pumps, air scour blowers
and instrumentation, the use of proven process modules to configure the specific
treatment system for each unique application ensures that each platform goes together
seamlessly on site and starts up with no complications,

2. nrPUR Technology: Best-in-Class Merbrane Technologies

+ Ultrafiltration separation technology {less than 0.1 micron)
s High fiux with low pressure

+ Low-fouling hydrophilic membrane chemistry

¢ Self cleaning (air scour with optional backpulse)

e Temperature range: 10-50°C '

Enereau Systems Group Inc,
19 Driftwood Trail - Ridgeway — Ontario - LOS INO — Canada
{289) 3210451
Page 2 of 12













BioReactor
Tank - TKOS

BioReactor
Tank - TKO3

BioReactor
Tank - TKO4

Rotary Drum

Screen - SCRO1

Clean Water

Tank - TK10

BioReactor Tank - TK03

Rotary Drum Screen - SCRO1

T
&
2 SCALE 1 : 50
=
- Clean Water
g Clean Water 86" Tank - TK11
Tank - TK10 -
Clean Water gﬂ“ ;
Recireulaton J
Pump - PO7 Clean Water
140 Discharge
Pump - P08
o
|
SECTION A-A g | [ | |
| —
- - -
Rotary Drum
BioReactor Tank - TKOS BioReactor Tank - TKO4 BioReactor Tank - TKO3 Screen - SCRO1 C
Jet Aerator - JAO3 Jet Aerator - JAO2 Jet Acrator - JAOL | 13-0 | 18011
N I
r o R e ot e PSRN A IS e AR 3 BRELI
I ‘
& 4 Rotary Drum Membrane
] & Screen - SCRO1 Tank - TK0S
= Clean Water Clean Water
& Clean Water Tank TK10 Tank TK11
Recirculation Clean Water @ _ -
: = UV Module - UVO1 D Pump - P07 Tank TK10 = T
‘ / ‘ z =
& & |
of AL ag l d
2 L g Feed Forward EQ Transfer AJ BioReactor | | Equalization
B 1| get Miser - amo1 Pump - P04 Pump - P03 . Tank - TK0S - Tank - K06
i il J 4
3| 2
d
- [
| Clean Water |
8 Discharge )
g Pump - P08
Membrane
= Module - MMO1
Feed Forward
Tank - TKO7
P AR R M B = . .
= Membrane Tank - TKO8
Equalization Analytics Panel
Anoxic Tank - TK06 Sludge Outlet Tank - TK02
Sereen & Membrane %\ Se"‘: Water
Silo Tank Area 33' x 20 Module Building Area 20’ x 15 RS
9-0' 9-0" 119 153 ‘
1
Anoxic Feed Forward Equalization Rotary Drum Membrane
‘Tank - TK06 Tank - TKO7 Tank - TK02 E Screen - SCRO1  Tank - TK0S F H Membrane Rotary Drum
Tank - TK08 Screen - SCRO1
Clean wat Clean Water
Clean Water Clean Wate, Tank - TKIO
CIP Tank - TK09 Tank - TK11 Tank - TK11,
= = = 3=l
P = = ‘..
L J—
] ]
!
= | o @ =
B |
mee |
T E
| o) = ‘
5 1 2
g 11—
Analytics Panel 5|
B
= 119" 153
K
| |
[ [ B
[ 9-0' 9-0' I 70" |
I T T 1
L—E L-F L—H
330"

ISOMETRIC VIEW

Clean Water
Discharge

Inlet from Lift Station

ISOMETRIC VIEW

NOTE :
01. ALL DIMENSIONS ARE IN Feet & Inch.

PROPRIETARY INFORMATION MAY NOT BE REPRODUCED OR DIVULGED WITHOUT
PRIOR WRITTEN CONSENT OF ENEREAU SYSTEMS GROUP INC. DO NOT SCALE.

18-9"

NAME DATE ENEREAU SYSTEMS GROUP INC.
DRAWN N.Wani | 01/10/2020 19 DRIFTWOOD TRAIL, RIDGEWAY ON
CHECKED S Khan 01/10/2020 CANADA LOS 1NO +1-289-321-0451
AS BUILD PROJECTTITLE:  VANTAGE BAY
MGR APPR | C. Hotchkies | 01/10/2020 |PROJECT No. ESP20002

REV
ESP20002 GA - 001 1

SIZE
A2

MATERIAL :
SCALE

DWG No.

1:80 SHEET: 10OF2

© EXCLUSIVE COPYRIGHT BY ESGI



Jet Aerator - JAO1

BioReactor
Tank - TKO3

Silo Tank
Area 33' x 20'

EQ Transfer

Pump - P03

Equalization
Tank - TK02

= U

Rotary Drum

Screen - SCRO1

CIP Tank - TKO9

Screen & Membrane
Module Building Area 20' x 15'

CIP Pump - P06

=

1

Air scour
Blower — ABO1

| | UV Module

mee ]

T

I

Membrane
Tank - TKO8

Membrane
Module - MMO1

Permeate
Pump - POS

Analytics Panel

Clean Water
Recirculation
Pump - PO7

Clean Water
Tank - TK10

Uvo1 ¢

Clean Water
Discharge
Pump - P08

Inlet from Lift Station

Rotary Drum
Screen - SCRO1

Clean Water
Tank - TK11

Clean Water
Discharge

Clean Water
Recirculation

Pump - P07
| fump = FU7

Membrane
Tank - TKO8
DETAIL C
=
MCC Analytics Panel
8,0
228 [
LX] o
[}

SECTION E-E

UV Module
Uvo1
B Clean Water
Tank - TK10
1K -
MCC
~ Clean Water
N ] Tank - TK11
Analytics Panel —
Clean Water
Discharge
Pump - PO8
Clean Water
Discharge
DETAIL D
Clean Water 0 (; Clean Water Clean Water
Tank - TK10 Tank - TK11 Discharge
p—— —EB- -BE —
T T
UV Module
Uuvo1 MCC Analytics Panel

SECTION F-F

NOTE :

01. ALL DIMENSIONS ARE IN Feet & Inch.

PROPRIETARY INFORMATION MAY NOT BE REPRODUCED OR DIVULGED WITHOUT
PRIOR WRITTEN CONSENT OF ENEREAU SYSTEMS GROUP INC. DO NOT SCALE.

NAME DATE ENEREAU SYSTEMS GROUP INC.
DRAWN N.Wani | 01/10/2020 19 DRIFTWOOD TRAIL, RIDGEWAY ON
CHECKED S. Khan 01/10/2020 CANADA LOS 1NO +1-289-321-0451
AS BUILD PROJECTTITLE:  VANTAGE BAY
MGR APPR | C. Hotchkies | 01/10/2020 |PROJECT No. ESP20002
SIZE | DWG No. REV
A2 ESP20002 GA-001 | 1
MATERIAL :
SCALE 1:35 SHEET: 2O0OF2

© EXCLUSIVE COPYRIGHT BY ESGI



WASTEWATER
25,000 GPD

XV01 i

6 ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
@ VACUUM GAUGE PRESSURE GAUGE
oM SENSOR @ FLOW INDICATOR TRANSMITTER
L FLOAT poq | ProsaLvave
o | wwnowrmmonve | B | wwwn oo e
PRIMING CHAMBER UV DISINFECTION

TKO1

P01

P02

NF

REVISION#:

REV01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02 | 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03| 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: LIFT STATION

PROJECT: ESP20002

DATE: 20-04-06

DRAWN BY: YvP

CHECKEDBY: CH

DRAWING # P-001A-REV03




o
L FROM TKO1 >

[
— [
¢§9XW27' |

SCRO1

] SCREENINGS
= — 77

I

|OVERFLOW

B
I

OVERFLOW

——
| FROM TKO07 >

—— = NN

TK02

|
<l

P03

(20 =
—e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
v

“ ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
L FLOAT pof | prcsaivave
REVISION#:

REV01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02| 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03| 20-09-23 | YvP | PROCESS RECONFIGURATION

A\

SCRTO1

VANTAGE BAY

P&ID: EQUALIZATION

PROJECT: ESP20002

DATE: 20-04-06

DRAWN BY: YvP

CHECKEDBY: CH

DRAWING # P-001B-REV03




EROE G 6 ENEREAU
- — — _-——— —~~———
| ENEREAU SYSTEMS GROUP INC.
| 19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO
CVo1 (I-§ | LOS 1NO, CANADA
I
PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
_____ WITHOUT PRIOR WRITTEN CONSENT OF
|_ ENEREAU SYSTEMS GROUP INC.
DO NOT SCALE DRAWING.
| LEGEND
| o T
| L FLOAT Ppoq | proeavave
| TKo3 A
| cvoz & = | Q@
I
| L
| OVERFLOW |
| REVISION#:
| REVO01 | 20-04-06 | YvP | PROCESS RECONFIGURATION
REV02 | 20-08-17 | YvP | PROCESS RECONFIGURATION
| REV03 | 20-09-23 | YvP | PROCESS RECONFIGURATION
g JA02 |
ol W ol e |
7 A\ I
TKO4 :
I
I
cvos & |
I
I
OVERFLOW
«— — —
I | T~
I
| JAO3
| e e e o VANTAGE BAY
: 7 A\ P&ID: BIOREACTOR MODULE
| TKO5 PROJECT: ESP20002
¢ DATE: 20-04-06
DRAWN BY: YvP
= CHECKED BY:
<70 TK08] CH
— DRAWING # P-001C-REV03




TKO6

OVERFLOW

V01

\J
WASTE SLUDGE

é ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND

VAGUUM GAUGE

PRESSURE GAUGE

PHSENSOR

6)l6]

FLOW INDICATOR TRANSMITTER

PRESSURE INDICATOR TRANS.

===
2

ROTAMETER

FLOAT

PVC BALL VALVE

MANUAL DIAPHRAGM VALVE

MANUAL DIAGRAM VALVE

AUTOMATED BALL VALVE

CHECK VALVE

PRESSURE RELIEF VALVE

SCREEN

PRIMING CHAMBER

UV DISINFECTION

RADIAL AERATORMIXER

MEMBRANE MODULE

REGEN BLOWER

PuMP

SILENCER

m;?n“@&rge@

w O = E o~ B B

HOSE

REVISION#:

REVO1 | 20-04-06 | YvP | PROCESS RECONFIGURATION
REV02 | 20-08-17 | YVP | PROCESS RECONFIGURATION
REV03 | 20-09-23 | YVP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: ANOXIC MODULE

PROJECT: ESP20002
DATE: 20-04-06
DRAWN BY: YvP

CHECKED BY: CH

DRAWING #

P-001D-REV03




OVERFLOW

TKO7

LS07

OVERFLOW

P04

O

é ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
L FLOAT pog | rrosaivave

REVISION#:

REVO01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REVO02 | 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03 | 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: VAR. D./ F.F. MODULE

PROJECT: ESP20002

DATE: 20-04-06

DRAWN BY: YvP

CHECKEDBY: CH

DRAWING # P-001E-REV03




MMO1

TKO8

\

T T T 1

OVERFLOW |

V05

TKO09

A

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
@ | msenson @ | novmocrmormssumren
PRESSURE INDICATOR TRANS. HFM ROTAMETER

l. FLoAT pof | prosaivave

oF | wwnowrmscuvave | PBQ | wwnoncomoranvawve

A | rressurereuer e ' scReeN

-q REGEN BLOWER Q PuMP

REVISION#:

REV01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02 | 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03| 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: MEM. FILTRATION MOD.

PROJECT: ESP20002

DATE: 20-04-06

DRAWN BY: YvP

CHECKED BY: CH

DRAWING # P-001F-REV03




DO uv

IVO7 UVO1

LS10

OVERFLOW

TK10

P07

W”

Wmm

V08

P08

W

Wm

>

TO DISCHARGE

é ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
@ | wcumonee [H——
oH SENSOR @ | rovnooror s
L FLOAT poq | Presnvave
oF | wonowmonvnie | DY | s oncrmivae
Q,_._, RADIAL AERATORMIXER m MEMBRANE MODULE
- | comons Q | ruw

REVISION#:

REV01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02 | 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03 | 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID:CLEAN WATER MODULE

PROJECT: ESP20002

DATE: 20-04-06

DRAWN BY: YvP

CHECKED BY: CH

DRAWING # P-001G-REV03




i__'__—l___'_—l

WASTEWATER
25,000 GPD

o
L
-
w01
iy Xy
cvoz .][
|
vy illyyy |
cvaef |
overeion|
-
s
iy

OVERFLOW

woz

Frior —

vos

“ ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

L0S 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND
@ | vrcumonee PressURE GAUGE
pSENSOR @ | rowmocsmonmnsurren
L FLOAT Dog | preeatvave
o | wnowmenvave | ] | wvononcemivave
-q REGEN BLOWER Q |

[ —h

=

Mmmw

vos

P08

OVERFLOW

=3

REVISION#:

REVO01 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02 | 20-08-17 | YvP | PROCESS RECONFIGURATION

REV03 | 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: OVERVIEW

PROJECT: ESP20002
DATE: 20-04-06
DRAWN BY: YvP
CHECKED BY: CH

DRAWING #

P-001H-REV03




“ ENEREAU

ENEREAU SYSTEMS GROUP INC.
19 DRIFTWOOD TRAIL
RIDGEWAY ONTARIO

LOS 1NO, CANADA

PROPRIETARY INFORMATION MAY NOT BE
REPRODUCED OR DIVULGED
WITHOUT PRIOR WRITTEN CONSENT OF
ENEREAU SYSTEMS GROUP INC.

DO NOT SCALE DRAWING.

LEGEND

© | wevmonoe PressURE GAUGE
SHSENSOR @ | rowmocrror e
l. FLOAT poq | Pesavave
off | mownowenmsonie | Y | s omoranvave
D& AUTOMATED BALL VALVE 7 | oeoome
A | pressure rever vave ' screen
= |reocronen Q | ruw
REVISION#:

REVO1 | 20-04-06 | YvP | PROCESS RECONFIGURATION

REV02 | 20-08-17 | YVP | PROCESS RECONFIGURATION

REV03 | 20-09-23 | YvP | PROCESS RECONFIGURATION

VANTAGE BAY

P&ID: EQUIPMENT LIST

PROJECT: ESP20002

DATE: 20-04-06

P&ID EQUIPMENT [DISCRIPTION
LIFT STATION L501/02/03 |LEVEL SENSOR
PO1 LIFT STATION PUMP 1
P02 LIFT STATION PUMP 2
XV01 CHECK VALVE
FITO1 FLOW INDICATOR TRANSMITTER
EQUALIZATION 1504/05 LEVEL SENSOR
P03 EQUALIZATION TRANSFER PUMP
XV02 CHECK VALVE
SCRO1 SCREEN
pHO1 pH SENSOR
SCRTO1 SCREENINGS TANK
BIOREACTOR MODULE CV01/02/03 | CONTROL VALVE
JA01/02/03 [JET AERATOR
ANOXIC MODULE JMO01 MIXER
V01 ISOLATION VALVE
FITO2 FLOW INDICATOR TRANSMITTER
VARIABLE DEPTH/ FEED FORWARD
MODULE LS06/07/08 |LEVEL SENSOR
P04 FEED FORWARD PUMP
V02 ISOLATION VALVE
1IV03/04/05/
MEMBRANE FILTRATION MODULE 06 ISOLATION VALVE
SLo1 SILENCER
PRVO1 PERESSURE RELIEVE VALVE
ABO1 AIRSCOUR BLOWER
PGO1 PRESSURE GAUGE
PRESSURE INDICATOR
PITO1 TRANSMITTER
FIT03/04 FLOW INDICATOR TRANSMITTER
XVO03 CHECK VALVE
MMO1 MEMBRANE MODULE
AV01/02 AUTOMATED BALL VALVE
PCO1 PRIMING CHAMBER
CV04 CONTROL VALVE
P05 PERMEATE PUMP
P06 CIP PUMP
BFVO1 BALL FLOAT VALVE
FMO1 FLOW METER
LS09 LEVEL SENSOR
CLEAN WATER MODULE P07 RECIRCULATION PUMP
P08 CLEAN WATER DISCHARGE PUMP
1IV07/08 ISOLATION VALVE
uvo1 UV FILTER
1510 LEVEL SENSOR
FITOS FLOW INDICATOR TRANSMITTER
pHO2 pH SENSOR
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Control Narrative

client Vantage Bay

Project Number ESP20002

Equipment Item

Independent Motor Controls
Lift station transfer pump 1

Lift station transfer pump 2

EQ Transfer Pump

TKO3 Jet aerator

TKO4 Jet aerator

TKOS Jet aerator

Anoxic Tank Mixer

Clean Water Recirculation Pump
Treated Water Discharge Pump
Rotary drum screen

Motor Controls in Enereau Controller
Feed-forward Pump

Permeate Pump

CIP Pump

Air scour blower

Sensors

Lift station sensor - Hi-Hi
Lift station sensor - Hi

Lift station sensor - Lo

P03 Level Control

TKO2 High Level Alarm
TKO6 High level alarm
Permeate Cycle level sensor
P04 Lo-Level Cut-off Control
CIP tank level sensor

Tag

PO1
P02
P03
JAO1
JAO2
JAO3
JMo1
P07
P08
SCRO1

P04
PO5
P06
ABO1

Lso1
LS02
LS03
LS04
LSO5
LS06
Ls07
LS08
LS09

Vendor

Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Toro

Tsurumi
Serfilco
Tsurumi
FPZ

Tsurumi
Tsurumi
Tsurumi
Tsurumi
MDI
MDI
MDI
Tsurumi
Tsurumi

Model Power

TOS 100C42.2
TOS 100C42.2
50PUA2.4

50TRN42.2-62
50TRN42.2-62
50TRN42.2-62
32TRN2.75-62

460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 0.5 HP
460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 1 HP

50PUA2.75S 2"
50PUA2.75S 2"
TR40/50 460/3/60 - 0.33 HP

80PUA21.5 460/3/60 - 2 HP
GNOK 1-1/2"/2" 120/1/60 - 0.5 HP
50PUA2.25S 120/1/60 - 0.33 HP
KMO05 460/3/60 - 4 HP

Integral to Tsurumi lift station controller
Integral to Tsurumi lift station controller
Integral to Tsurumi lift station controller
Integral to PO3

3-wire ball float 24VDC (NO)
3-wire ball float 24VDC (NO)
3-wire ball float 24VDC (NO)

Integral w/ P04
Integral w/ P06

Duty/Function

<50% duty
<50% duty
<50% duty
100% duty
100% duty
100% duty
100% duty

<50% duty

100% duty
<50% duty
<10% duty
100% duty

High water level alarm
High water level alarm
Starts PO5 >L1 & stops PO5<L1

Low-level cut-off

o

Description

Independent Tsurumi controller
Independent Tsurumi controller
H-O w/ float

H-O

H-0

H-O

H-O

H-O

H-O-A on CP

Independent control on screen unit

H-O w/ cut-off float

H-O-A on CP: control by LSO7 in Auto
H-0-A on CP: control by LSO7 in Auto
H-O-A on CP

Lift Station High Level Alarm
Starts transfer from lift station
Stops transfer from lift station
Starts/stops P03

Digital output

Digital input to MFM Controller



Process Narrative

Client Vantage Bay
Project No. ESP20002

1 Wastewater (WW) from the development is collected in an Enereau-supplied lift station (TKO1) and transferred to the variable-depth Equalization (EQ) cell, Tk
sensor on the discharge from PO1/P02 measures and logs flow on a continuous basis.

Lift station transfer pump 1 PO1 Tsurumi TOS 100C42.2 460/3/60 - 3 HP

Lift station transfer pump 2 P02 Tsurumi TOS 100C42.2 460/3/60 - 3 HP
Independent Tsurumi Controller for the duplex-configuration pumps, w/ Lo, Hi & HI-Hi level controls

Lift station sensor - Hi-Hi LSo1 Tsurumi Lift Station High Level Alarm

Lift station sensor - Hi LS02 Tsurumi Starts transfer from lift station

Lift station sensor - Lo LS03 Tsurumi Stops transfer from lift station

Raw WW check valve Xv01 GF 161 369 047 4"

Raw WW flow sensor FITO1 ifm SA4100 4-20mA

2 A submersible pump, with integral float control, is immersed in TKO2 and transfers WW from TKO2 through a rotary drum screen and discharges into the aerok
BioReactor cells whenever the water level rises above the LS04 low-level set-point and stops when the water level drops below the set-point. Screenings are ¢
closed-top screenings bin, SCRTO1 for periodic off-site disposal. A sensor on the discharge from PO3 measures and logs pH on a continuous basis.

EQ Transfer Pump P03 Tsurumi 50PUA2.4 460/3/60 - 0.5 HP
Independent H-O starter

PO3 Level Control LS04 Tsurumi Starts/stops P03

P03 check valve Xv02 GF 161 369 044 2"

Raw WW pH sensor pHO1 Seko

Rotary Drum Screen SCRO1 Toro TR40/50 460/3/60 - 0.33 HP

Independent H-O starter
3 Alevel sensor in TKO2 monitors the water level and activates an alarm when the water rises above the high water level.
TKO2 High Level Alarm LS05 MDI 3-wire ball float 24VDC (NO)
4 The aerobic BioReactor is configured as three (3) cells in series, TK03, TKO4 & TKO5 respectively, inter-connected to establish a gravity flow from TK02 to TKO3
Each cell is a vertical Fiberglass Reinforced Plastic (FRP) silo.
5 Submersible jet aerators, complete with air inlet control valves, immersed in each BioReactor cell, provide a continuous supply of air (oxygen) to the mixed liqt

TKO4 & TKO5.
TKO3 Jet aerator JAO1 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP
TKO4 Jet aerator JAO02 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP
TKOS Jet aerator JAO3 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP
Independent H-O starters for each aerator
JAO1 air inlet control valve cvo1l Tsurumi
JAO2 air inlet control valve Cv02 Tsurumi
JAO3 air inlet control valve Ccvo3 Tsurumi

6 WW flows by gravity via inter-connecting piping from TKO5 to the anoxic BioReactor tank, TKO6. A submersible jet mixer is immersed in TKO6 to ensure adequ:
of the mixed liquor.
Anoxic Tank Mixer JMO1 Tsurumi 32TRN2.75-62 460/3/60 - 1 HP



Independent H-O starter

7 A valved discharge port on TKO6 is used to waste sludge from the system when required. A sensor on the discharge line may be used to measure the Waste A

Sludge (WAS) flow.
WAS Isolation Valve V01 GF 161 375 007 2"
WAS Flow Sensor FITO2 ifm SA4100 4-20mA

8 WW flows by gravity via inter-connecting piping from TKO6 to the Feed-forward (FF) tank, TKO7. A submersible pump, with integral float for low level cut-off :
valve, is immersed in TKO7 and recirculates mixed liquor continuously from TKO7 to the Membrane Tank, TKOS8, at a rate of 5-6x the Average Daily Flow (ADF) ¢
stream flows by gravity back to TKO3 and and is termed Return Activated Sludge (RAS). A high level overflow from TKO7 discharges into TKO2.

Feed-forward Pump P04 Tsurumi 80PUA21.5 460/3/60 - 2 HP
H-O-A control from the Enereau Control Panel
Motor starter in Enereau MCC

P04 Lo-Level Cut-off Control LS08 Tsurumi Integral w/ P04

P04 Isolation Valve V02 GF 161 375 009 3"

9 A level sensor monitors the water level in TKO7 and sends a digital signal to the Enereau Controller. When the water level in TKO7 rises above the L1 set-point,
controller initiates the Permeate Cycle, described below. When the water level drops below L1, the Permeate Cycle is terminated. A separate level sensorinT
activates an alarm when the water level rises above the L2 set-point.

Permeate Cycle level sensor LS07 MDI 3-wire ball float 24VDC (NO)
TKO6 High level alarm LS06 MDI 3-wire ball float 24VDC (NO)
10 A rack of ultrafiltration membranes, MMO1, is submerged in TKO8
11 An air scour blower on the Permeate Skid, c/w isolation valve, pressure gauge, flow meter, check valve, by-pass valve and by-pass check valve, is connected to
diffuser grid installed at the base of the MMO1 rack
Membrane air scour blower ABO1 FPZ KMO05 460/3/60 - 4 HP
H-O-A control from the Enereau Control Panel
Motor starter in Enereau MCC

Air scour isolation valve V04 GF 161 375 006 1-1/2"
Pressure relief valve PRVO1 FPZ 2"

Air scour pressure gauge PGO1 Medina

Air scour flow meter FITO4 ifm SA5004 4-20mA
Air scour check valve Xv03 FPZ 2"

Air scour by-pass valve V03 GF 161 375 006 1-1/2"
Air scour by-pass silencer SLO1 McMaster-Carr 1-1/2"

12 A permeate pump on the Permeate Skid, complete with priming chamber, inlet isolation valve, flow meter and discharge control valve, is connected to a perm:
at the top of the MMO1 rack and draws ultrafiltered water through the membranes in MMO1 under suction and discharges the treated water to the Clean Watz
Module, TK10 & TK11, with a float-controlled by-pass into the Backpulse/CIP Tank, TK09. In Auto, PO5 operation is described in Permeate Cycle section.

Permeate Pump P05 Serfilco GNOK 1-1/2"/2" 120/1/60 - 0.5 HP
H-0-A control from the Enereau Control Panel
Motor starter in Enereau MCC

Priming chamber PCO1 Serfilco

P04 inlet isolation valve V05 GF 151 375 006 1-1/2"
Permeate Flow meter FITO3 ifm SBN257 4-20mA
Permeate discharge valve Ccvo4 GF 151514 616 1-1/2"

By-pass Valve to TK09 BFVO1 ChemLine BFB005-HF 1/2" x 3/8"



13 A Mororized Ball Valve on the permeate line functions as an isolation valve when CIP is being performed.

Permeate isolation valve AV01 GF $199167427 1-1/2"

14 A Motorized Ball Valve on the CIP line functions as an isolation valve when system is in permeation mode.
CIP isolation valve AV02 GF $199167427 1-1/2"

15 A Trans-membrane Pressure (TMP) sensor on the permeate line is used to monitor the TMP across the membranes during the Permeate & CIP cycles
TMP Sensor PITO1 ifm PA3509 -1to +1 bar

16 A submersible pump, complete with flow control valve, flow meter and integral low-level cut-off, is submerged in TK09 and is used for Clean-in-Place (CIP) ope
For CIP, PO5 is energized to pump cleaning solution in a reverse flow direction through the permeate piping to the MMO01 membranes.
CIP Pump P06 Tsurumi 50PUA2.25S 120/1/60 - 0.33 HP
H-0-A control from the Enereau Control Panel
Motor starter in Enereau MCC

P06 flow control valve V06 GF 161 375 006 1-1/2"
P06 flow meter FMO1 Kona 1-1/2"
CIP tank level sensor LS09 Tsurumi Integral w/ P06

17 The Clean Water Storage Module is an inter-connected dual-tank configuration. A submersible pump, with isolation valve, is submerged in TK10 and pumps w:
continuous basis through a Ultra-violet (UV) disinfection module and discharges into TK11. TK 10 & TK11 are inter-connected such that water recircualtes freel
the two tanks. A submersible pump, with isolation valve, is submerged in TK11 and, when activated by a level control in TK11, discharges to a drainage field (k
Sensors on the discharge from P08 measure and log flow & pH on a continuous basis.

Clean Water Recirculation Pump P07 Tsurumi 50PUA2.75S 2"
Independent H-O starter
P07 Isolation Valve Vo7 GF 161 375 007 2"
UV Disinfection Module uvol Wyckomar UV-5000 2"
Treated Water Discharge Pump P08 Tsurumi 50PUA2.75S 2"
H-O-A control from LS10
P08 Isolation Valve V08 GF 161 375 007 2"
TK11 Level Sensor LS10 MDI 3-wire ball float 24VDC (NO)
Treated Water Flow Sensor FITO5 ifm SA4100 4-20mA
Treated Water pH Sensor pHO2 Seko
18 The Permeate Cycle is a four (4) step sequence of operations that repeats on a typical 10-minute cycle until terminated by signals from LS07
Step 1 T1 (~480 sec) Open AVO01 and start PO5 for the duration of T1
(Permeation)
Step 2 T2 (~30 sec) Close AV01 and stop P05
(Relaxation 1)
Step 3 T3 (~60 sec) Open AV02 and start P06 for the duration of T3
(Backpulse)
Step 4 T4 (~30 sec) Close AV02 and stop P06

(Relaxation 2)
19 The Mixed Liquor Suspended Solids (MLSS) in the system will range typically from 7 mg/L to 15 mg/L. As the MLSS approaches the 15 mg/L level, sludge shou
from the system. This is termed Waste Activated Sludge (WAS). WAS may be discharged from the system by pumping mixed liquor from the aerobic BioReac
Typically, about 25-33% of the overall mixed liquor volume (TK02+TK03+TK04) will be removed on each WAS cycle.



Electrical
Module

Lift Station
Process Tankage

Bioreactor

Filtration

Post-treatment

Vantage Bay
Item

Lift station transfer pump 1
Lift station transfer pump 2
EQ Transfer Pump

Rotary Drum Screen

TKO3 Jet aerator

TKO4 Jet aerator

TKOS Jet aerator

Anoxic Tank Mixer
Feed-forward Pump
Permeate Pump
Membrane air scour blower
CIP Pump

Clean Water Recirculation Pump

ESP20002

Tag

PO1
P02
P03
SCRO1
JAO1
JAO2
JAO3
JMO1
PO4
PO5
ABO1
P06
PO7

Vendor

Tsurumi
Tsurumi
Tsurumi
Toro
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Tsurumi
Serfilco
FPZ
Tsurumi
Tsurumi

Model/Description

TOS 100C42.2
TOS 100C42.2
50PUA2.4
TR40/50
50TRN42.2-62
50TRN42.2-62
50TRN42.2-62
32TRN2.75-62
80PUA21.5
GNOK 1-1/2"/2"
KMO05
50PUA2.25S
50PUA2.75S

Power/Size

460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 0.5 HP
460/3/60 - 0.33 HP
460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 3 HP
460/3/60 - 1 HP
460/3/60 - 2 HP
120/1/60 - 0.5 HP
460/3/60 - 4 HP
120/1/60 - 0.33 HP
on

Quantity

R R R R RRRRERRRERRER
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ENGINEER'S ESTIMATE

OWNER: Vantage Bay
PROJECT: Water Reclamation Facility - Phase 1
DATE: 10/1/2020
PLSA PROJECT NO: 19316
ENGINEER'S ESTIMATE
ITEM DESCRIPTION ITEM ITEM
UNIT | QTY. |yUNIT PRICE| AMOUNT
Influent Lift Station Pumps and Structure LS 1 $33,500 $33,500
Tank Excavation CY 500 $25 $12,500
Tank Mounting Pad LS 1 $20,000 $20,000
Enereau Scope of Supply LS 1 $420,000 $420,000
Enereau Scope - Installation LS 1 $21,000 $21,000
Mechanical Fine Screen Equipment Pad and Shelter LS 1 $15,000 $15,000
Membrane System Equipment Pad and Shelter LS 1 $20,000 $20,000
Rapid Infiltration Basin - Pipe LF 360 $30 $10,800
Rapid Infiltration Basin - Gravel CY 70 $35 $2,450
Discharge Force Main, 2 In. Diam. LF 270 $40 $10,800
Additional Electrical and Controls LS 1 $5,000 $5,000
Miscellaneous Metals LS 1 $10,000 $10,000
Additional Site Piping LS 1 $10,000 $10,000
SubTotal $591,050
Tax 8.0% $47,300
Construction Contingency (10%) $63,800
Construction Total $702,150




ENGINEER'S ESTIMATE

OWNER: Vantage Bay
PROJECT: Water Reclamation Facility - Phase 2
DATE: 10/1/2020

PLSA PROJECT NO: 19316

ITEM ITEM ENGINEER'S ESTIMATE

ITEM DESCRIPTION
UNIT | QTY. ) UNIT PRICE| AMOUNT
Mobilization LS 1 $12,200 $12,200
Erosion Control LS 1 $5,000 $5,000
Lift Station Pump LS 1 $7,500 $7,500
Tank Excavation CY 500 $25 $12,500
Enereau Scope of Supply LS 1 $294,000 $294,000
Enereau Scope - Installation LS 1 $14,700 $14,700
Mechanical Fine Screen Equipment Pad and Shelter LS 1 $15,000 $15,000
Membrane System Equipment Pad and Shelter LS 1 $20,000 $20,000
Effluent Pump LS 1 $5,000 $5,000
Rapid Infiltration Basin - Pipe LF 180 $30 $5,400
Rapid Infiltration Basin - Gravel CY 40 $35 $1,400
Additional Electrical and Controls LS 1 $5,000 $5,000
Miscellaneous Metals LS 1 $10,000 $10,000
Additional Site Piping LS 1 $10,000 $10,000
SubTotal $417,700
Tax 8.0% $33,400
Construction Contingency (10%) $45,100
Construction Total $496,200




ENGINEER'S ESTIMATE

OWNER:
PROJECT:
DATE:

Vantage Bay
Water Reclamation Facility - Phase 3
10/1/2020

PLSA PROJECT NO: 19316

ITEM ITEM ENGINEER'S ESTIMATE

ITEM DESCRIPTION
UNIT | QTY. ) UNIT PRICE| AMOUNT
Mobilization LS 1 $2,700 $2,700
Erosion Control LS 1 $5,000 $5,000
Enereau Scope of Supply LS 1 $50,000 $50,000
Enereau Scope - Installation LS 1 $10,000 $10,000
Membrane System Equipment Pad and Shelter LS 1 $20,000 $20,000
Additional Electrical and Controls LS 1 $5,000 $5,000
SubTotal $92,700
Tax 8.0% $7,400
Construction Contingency (10%) $10,000
Construction Total $110,100




Appendix G

RH2 Technical Memo

76






TECHNICAL
MEMORANDUM

P T

Client: Ketchikan Drywall Services
Project: Vantage Bay Planned Unit Development
Project File: KDS 20-0097.00.0002 Project Manager: Paul Cross, PE

Composed by: Steve Nelson, LHG

Reviewed by:  Paul Cross, PE

Subject: Hydrogeologic Evaluation of Class A Wastewater Discharge

Date: August 31, 2020

| STEPHEN ERIC NELSON |

Signed: 08/31/2020 Signed: 08/31/2020

INTRODUCTION

The proposed residential Vantage Bay planned unit development (PUD) on approximately 58 acres of
land near the Town of Vantage, Washington, will use an on-site wastewater treatment system with
membrane bioreactor (MBR) technology to generate Class A wastewater that will be partially
discharged to ground for reuse and partially reclaimed in the summer months for irrigation supply. The
Class A wastewater will be discharged to an on-site infiltration system, and the wastewater will
percolate into unconsolidated permeable soil, migrate laterally, and ultimately discharge into a mixing
zone along an inlet (Inlet in this memorandum) of the nearby Columbia River and into the Columbia
River mainstem. The wastewater discharge rate at full build-out is estimated to range from 37,600 to
66,300 gallons per day (gpd). The site is shown on Figure 1.
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Technical Memorandum: Hydrogeologic Evaluation of Class A Wastewater Discharge
August 31, 2020
Page 3

SITE CONDITIONS

Site Topography and Location

The Site is south of the town of Vantage in Kittitas County and accessible by Huntzinger Road
immediately to the west of the Site. At the time of the site observation in July 2020, heavy equipment
was grading the Site for the development, and there were several dirt access roads that lead onto the
Site. The Site slopes generally to the east, with a terraced upland and slope area near Huntzinger Road
and flat, broad terrain along the eastern portion of the Site. The elevation ranges from 650 feet above
mean sea level (amsl) at Huntzinger Road to 580 feet amsl at the eastern property line. The Site is at
latitude 46.933 W, longitude 119.988 E, and within Section 30 of Township 17N Range 23E. The main
body of the Columbia River is approximately 1,000 to 1,300 feet east of the eastern Site boundary.
However, a small Inlet of the Columbia River running north and south extends within 200 feet of the
eastern property line (Figure 1). The Inlet is connected to the river approximately 1,100 feet southeast
of the southern Site boundary. The Inlet is a shallow, partially excavated trough between 3 and 5 feet
deep. Review of LiDAR imagery available on the Washington State Department of Natural Resources
(WDNR) website indicates that the channel may have been used as a source of excavated soil borrow
to construct the subgrade for the former disused airstrip that is immediately east of the north end of
the Inlet.

The Site (before grading) was covered mostly with shrub-steppe vegetation consisting primarily of
grass and sagebrush (Photo 1). Aquatic, shrub, and grass vegetation grows within 25 feet of the Inlet
shoreline (Photo 2). The Site was lightly developed up until the grading activity, and included irrigated
pasture, stock grazing, and soil borrow excavation. Property to the north is used for irrigated orchard.
Property to the west and south is essentially undeveloped. Property to the east across the Inlet is
owned by GCPUD and was developed with a paved airstrip but is otherwise undeveloped.

Photo 1. Vantage Bay PUD Site looking north. July 2020.
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Technical Memorandum: Hydrogeologic Evaluation of Class A Wastewater Discharge
August 31, 2020
Page 5

The water exhibited no indications of flow on the calm morning of the site visit. The shoreline was
densely vegetated with grasses and low shrubs, and the Inlet bottom was covered with silt and fine
sand.

Geology

Undisturbed Site soil observed during the site visit consists of cobbly silty sand lightly covered with
windblow silt. Exposed gullies in the upper terraced and sloped area on the Site revealed stratified
sand and gravel layers that were partially cemented with caliche.

Geologic mapping by WDNR indicates that the Site is immediately underlain by recent alluvium and
ice-age flood deposits consisting of layers of coarse sand and gravel with silt. The unconsolidated sand
and gravel deposits (surficial geologic unit) as described in ESNW (2020a, b) were encountered at all
testing locations, indicating that the surficial geologic unit is extensive and continuous, and ranges in
thickness from less than 5 feet to the east to more than 100 feet thick to the west. (Refer to
Attachment 2 for figure for locations and soil test pit/boring logs.) The thickness increases away from
the Columbia River shoreline, reaching a maximum near Huntzinger Road. Test pit explorations
encountered more than 10 feet of the surficial geologic unit at the southeastern Site boundary, and
less than 5 feet of these deposits at the northeaster Site boundary. The thickness of the surficial
geologic unit at the proposed Class A wastewater infiltration area (Figure 1) is estimated at 10 feet
deep. No groundwater was observed at any of the test pit locations. Basalt was encountered at nearly
all test pit locations at depths of 10 feet or less. Refer to Attachment 2 for test pit logs and a soil boring
log.

The basalt bedrock is mapped by WDNR as the Frenchman Springs Member of the Wanapum Basalt. It
is described in ECNW (2020a, b) as hard and porphyritic [basalt minerals are visible]. The borehole that
was drilled for the water supply well encountered hard, fractured, and vesicular basalt from a depth of
7 feet to 241 feet bgs (RH2, 2008; Attachment 2).

Groundwater

The surficial geologic unit is essentially dry and contains no measurable groundwater. The basalt unit
underlying the surficial unit contains groundwater-bearing zones within fractures and open zones in
the basalt, and hydraulically communicates with water in the Columbia River. Groundwater was
encountered in the basalt boring at a depth of approximately 200 feet bgs. Groundwater level in the
well is approximately the same as the nearby headwater level and fluctuates with the headwater
elevation, generally between 550 and 571 feet amsl.

A thin water-bearing zone originating from surface water seepage into and out of the surficial geologic
unit at high river levels likely extends from the Inlet shoreline to the west towards the eastern Site
boundary. This water-bearing zone flows into and out of the surficial geologic unit as the headwater
rises and falls with the elevation of the Columbia River. The extent of this thin zone depends on the
topography of the contact between the surficial geologic unit and the top of the basalt. It is reasonable
to assume that this contact slopes from west to east towards the centerline of the Columbia River, as
suggested by the river bathymetry.

The operation of the dam, fluctuation of the water table, and the inflow and drainage of the Inlet
indicates that the groundwater-surface water interaction at the Inlet is complex. As the headwater
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The estimated volume of water in the Inlet is about 5,000,000 gallons, assuming an average water
depth of 3 feet at maximum water level.

It is reasonable to assume that over time the wastewater/groundwater mound will develop a 1- to
2-foot-thick saturated layer above the basalt.

The shortest travel time for wastewater from the discharge area to mix with surface water can be
estimated based on the shortest distance from the discharge area to the nearest surface water body
(the Inlet), the elevation drop between the discharge area and the area of mixing, and the hydraulic
conductivity of the surficial geologic unit.

Assuming a 420-foot distance from the infiltration area and an average height of groundwater above
the Inlet elevation of 12 feet as the elevation drop from the groundwater mound, the estimated
hydraulic gradient is 0.029 feet per foot. Using the soil grain-size analysis method of the Washington
State Department of Ecology’s Stormwater Management Manual for Eastern Washington and the sieve
analysis results for soil samples collected at Test Pit 9, the estimated saturated hydraulic conductivity
of the surficial geologic unit is 68 feet per day. Based on these data, the time of travel from the
infiltration area to the nearest point on the Inlet shoreline is about 186 days or 6 months.

The elevation of the surface water in the Inlet varies with the fluctuation of the headwater elevation.
The velocity of the wastewater/groundwater will increase as the water table drops and increases the
gradient. As the water table rises, the gradient flattens and velocity decreases, and the radial
dispersion or spreading of the wastewater/groundwater increases. Calculating the day to day changes
in discharge rate, velocity, travel time, flow direction, and mixing rates is a complex problem, not
reasonably possible with the limited data available. Therefore, average elevations were used to
evaluate the travel time of the wastewater/groundwater flow.

Fate of Wastewater at Discharge Area

Wastewater infiltrating to the subsurface will accumulate below the infiltration area then flow
predominantly to the east towards the Inlet. As the wastewater interacts with the unconsolidated soil,
the water quality will improve through nutrient removal, soil absorption, and mineral precipitation,
processes that are typical for all wastewater discharges to the subsurface. Portions of the infiltrated
wastewater will discharge to the Inlet, and a portion will bypass the Inlet and flow towards and
ultimately discharge along a broad mixing zone along the Columbia River shoreline (Figure 4).

The wastewater will be treated to Class A standards, which includes estimated total dissolved solids
(TDS) of no more than 500 milligrams per liter (mg/L), nitrogen below groundwater drinking water
standards (10 mg/L), and a turbidity of less than 1 NTU. For comparison, a sample of Inlet water
collected in July 2020 contained a TDS of approximately 100 mg/L and a turbidity of 30 NTU.

Upon reaching the surface water at the Inlet, the wastewater (now technically, groundwater) will
interact with surface water along the mixing zone near the Inlet shoreline (Figure 4). During the
summer months, when the headwater level is relatively high and stable, the groundwater will mix with
and discharge to the surface water along a relatively narrow zone along the north end of the Inlet
shoreline. Since the water level in the Inlet is relatively stable, little or no flushing action of discharged
wastewater/groundwater will occur during summer. During summer, the shoreline vegetation will be
undergoing maximum growth and absorbing available nutrients from soil and
wastewater/groundwater discharging along the shoreline.
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Attachment 1
Vantage Bay PUD Conceptual Site Plan
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Site Investigation Map and Investigation Logs
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Earth Salutions NW
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-9
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Test pit terminated at 8.0 feet below existing grade due to refusal on very hard bedrock. Na
groundwater encountered during excavation. Caving observed from TOH to BOH.

Bottom of test pit at 8.0 fest.
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