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15365 N.E. 90th Street, Suite 100 • Redmond, WA 98052 • (425) 449-4704 • FAX (425) 449-4711

Earth Solutions NW LLC
Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

January 16, 2020 
ES-7104 

BSCBN, Inc. 
21828 – 87th Avenue Southeast 
Woodinville, Washington 98072 

Attention: Mr. Bill Cowin 

Subject: Infiltration Evaluation 
Proposed Vantage Bay PUD 
Huntzinger Road 
Kittitas County (Vantage), Washington 

Reference: 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 I-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 Soil 
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. 
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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. 
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MC = 3.60%

MC = 4.00%

MC = 4.30%
Fines = 3.00%

MC = 3.30%

GM

GW

Brown silty GRAVEL, medium dense, damp

-light caving to BOH

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

[USDA Classification: extremely gravelly coarse SAND]

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
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TESTS

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION



MC = 3.60%

MC = 4.20%

MC = 3.30%

MC = 3.60%

SM

GP

Brown silty SAND, loose to medium dense, damp

-light caving to BOH

Gray poorly graded GRAVEL with sand, medium dense, damp

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.

2.0

15.0

NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION
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MC = 2.40%

MC = 3.50%
Fines = 1.10%

MC = 3.50%

MC = 3.20%

SM

GP

Brown silty SAND, loose to medium dense, moist

-roots, light caving to BOH

Gray poorly graded GRAVEL with sand, medium dense, damp

[USDA Classification: extremely gravelly coarse SAND]

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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NOTES Surface Conditions: brush/exposed soil
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MC = 2.40%

MC = 2.90%

MC = 3.50%

SM

GP

Brown silty SAND, loose to medium dense, damp

-light caving to BOH

Gray poorly graded GRAVEL with sand, medium dense, damp

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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15.0

NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION
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MC = 6.30%

MC = 6.10%

MC = 3.30%

MC = 2.80%

SM

GP

Brown silty SAND, loose to medium dense, moist

-light caving to BOH

Gray poorly graded GRAVEL with sand, dense, damp to moist

-large cobbles

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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15.0

NOTES Surface Conditions: brush/exposed soil
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MC = 3.20%

MC = 3.00%
Fines = 0.80%

MC = 2.70%

SM

GP

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]

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.

3.0

15.0

NOTES Surface Conditions: brush/exposed soil

GROUND ELEVATION

LOGGED BY AZS

EXCAVATION METHOD AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE

EXCAVATION CONTRACTOR Advantage Dirt Contractors, Inc. GROUND WATER LEVELS:
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MC = 4.00%

MC = 2.80%
Fines = 1.30%

MC = 3.00%

TPSL

SM

GP

Dark brown TOPSOIL, light caving to 6.5'

Brown silty SAND, loose to medium dense, damp

Gray poorly graded GRAVEL with sand, medium dense, damp

-heavy caving 6.5' to BOH

[USDA Classification: extremely gravelly loamy coarse SAND]

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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MC = 3.60%

MC = 3.10%

MC = 2.90%

TPSL

SM

GP

Dark brown TOPSOIL, moderate caving to BOH

Brown silty SAND, loose to medium dense, damp

Gray poorly graded GRAVEL with sand, loose to medium dense, damp

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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NOTES Depth of Topsoil & Sod 6": field grass
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MC = 1.80%
Fines = 6.80%

MC = 2.40%

TPSL

SM

GM

Basalt

Dark brown TOPSOIL, caving to BOH

Brown silty SAND, loose to medium dense, damp

Gray poorly graded GRAVEL with silt and sand, medium dense, damp

[USDA Classification: extremely gravelly very fine sandy LOAM]

Dark brown BASALT, very hard, moist
-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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MC = 2.80%

TPSL

SM

GM

Basalt

Dark brown TOPSOIL

Brown silty SAND, loose to medium dense, damp

Gray silty GRAVEL, dense, damp

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.
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NOTES Depth of Topsoil & Sod 6": field grass
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MC = 4.60%

MC = 8.00%

TPSL

SM

SM

Basalt

Dark brown TOPSOIL

Brown silty SAND, loose to medium dense, damp

Gray silty SAND, dense to very dense, damp

-weakly cemented

Dark brown BASALT, very hard, moist
-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.
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Dark brown TOPSOIL

Brown silty SAND, loose to medium dense, damp
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[USDA Classification: very gravelly loamy coarse SAND]

Dark brown BASALT, very hard, moist
-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.
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Appendix D 
EPA Labor Cost Estimate 





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
PLANT 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%
AGE 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 790
Total Number of Workers 1
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Appendix E 
Enereau Systems Proposal 
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Control Narrative

Client Vantage Bay
Project Number ESP20002

Equipment Item Tag Vendor Model Power Duty/Function Description

Independent Motor Controls
Lift station transfer pump 1 P01 Tsurumi TOS 100C42.2 460/3/60 - 3 HP <50% duty Independent Tsurumi controller
Lift station transfer pump 2 P02 Tsurumi TOS 100C42.2 460/3/60 - 3 HP <50% duty Independent Tsurumi controller
EQ Transfer Pump P03 Tsurumi 50PUA2.4 460/3/60 - 0.5 HP <50% duty H-O w/ float
TK03 Jet aerator JA01 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 100% duty H-O
TK04 Jet aerator JA02 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 100% duty H-O
TK05 Jet aerator JA03 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 100% duty H-O
Anoxic Tank Mixer JM01 Tsurumi 32TRN2.75-62 460/3/60 - 1 HP 100% duty H-O
Clean Water Recirculation Pump P07 Tsurumi 50PUA2.75S 2" 0 H-O
Treated Water Discharge Pump P08 Tsurumi 50PUA2.75S 2" 0 H-O-A on CP
Rotary drum screen SCR01 Toro TR40/50 460/3/60 - 0.33 HP <50% duty Independent control on screen unit

Motor Controls in Enereau Controller
Feed-forward Pump P04 Tsurumi 80PUA21.5 460/3/60 - 2 HP 100% duty H-O w/ cut-off float
Permeate Pump P05 Serfilco GNOK 1-1/2"/2" 120/1/60 - 0.5 HP <50% duty H-O-A on CP: control by LS07 in Auto
CIP Pump P06 Tsurumi 50PUA2.25S 120/1/60 - 0.33 HP <10% duty H-O-A on CP: control by LS07 in Auto
Air scour blower AB01 FPZ KM05 460/3/60 - 4 HP 100% duty H-O-A on CP

Sensors
Lift station sensor - Hi-Hi LS01 Tsurumi Integral to Tsurumi lift station controller Lift Station High Level Alarm
Lift station sensor - Hi LS02 Tsurumi Integral to Tsurumi lift station controller Starts transfer from lift station
Lift station sensor - Lo LS03 Tsurumi Integral to Tsurumi lift station controller Stops transfer from lift station
P03 Level Control LS04 Tsurumi Integral to P03 Starts/stops P03
TK02 High Level Alarm LS05 MDI 3-wire ball float 24VDC (NO) High water level alarm Digital output
TK06 High level alarm LS06 MDI 3-wire ball float 24VDC (NO) High water level alarm
Permeate Cycle level sensor LS07 MDI 3-wire ball float 24VDC (NO) Starts P05 >L1 & stops P05<L1 Digital input to MFM Controller
P04 Lo-Level Cut-off Control LS08 Tsurumi Integral w/ P04
CIP tank level sensor LS09 Tsurumi Integral w/ P06 Low-level cut-off



Process Narrative

Client Vantage Bay
Project No. ESP20002

1

Lift station transfer pump 1 P01 Tsurumi TOS 100C42.2 460/3/60 - 3 HP
Lift station transfer pump 2 P02 Tsurumi TOS 100C42.2 460/3/60 - 3 HP

Lift station sensor - Hi-Hi LS01 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 FIT01 ifm SA4100 4-20mA

2

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

P03 Level Control LS04 Tsurumi Starts/stops P03
P03 check valve XV02 GF 161 369 044 2"
Raw WW pH sensor pH01 Seko
Rotary Drum Screen SCR01 Toro TR40/50 460/3/60 - 0.33 HP

Independent H-O starter
3

TK02 High Level Alarm LS05 MDI 3-wire ball float 24VDC (NO)
4

5

TK03 Jet aerator JA01 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP
TK04 Jet aerator JA02 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP
TK05 Jet aerator JA03 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP

Independent H-O starters for each aerator
JA01 air inlet control valve CV01 Tsurumi
JA02 air inlet control valve CV02 Tsurumi
JA03 air inlet control valve CV03 Tsurumi

6

Anoxic Tank Mixer JM01 Tsurumi 32TRN2.75-62 460/3/60 - 1 HP

Wastewater (WW) from the development is collected in an Enereau-supplied lift station (TK01) and transferred to the variable-depth Equalization (EQ) cell, TK02.  A 
sensor on the discharge from P01/P02 measures and logs flow on a continuous basis.

A submersible pump, with integral float control, is immersed in TK02 and transfers WW from TK02 through a rotary drum screen and discharges into the aerobic 
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 collected in a 
closed-top screenings bin, SCRT01 for periodic off-site disposal.  A sensor on the discharge from P03 measures and logs pH on a continuous basis.

A level sensor in TK02 monitors the water level and activates an alarm when the water rises above the high water level.

The aerobic BioReactor is configured as three (3) cells in series, TK03, TK04 & TK05 respectively, inter-connected to establish a gravity flow from TK02 to TK03 to TK04.  
Each cell is a vertical Fiberglass Reinforced Plastic (FRP) silo.   

WW flows by gravity via inter-connecting piping from TK05 to the anoxic BioReactor tank, TK06.  A submersible jet mixer is immersed in TK06 to ensure adequate mixing 
of the mixed liquor.

Independent Tsurumi Controller for the duplex-configuration pumps, w/ Lo, Hi & HI-Hi level controls

Submersible jet aerators, complete with air inlet control valves, immersed in each BioReactor cell, provide a continuous supply of air (oxygen) to the mixed liquor in TK03, 
TK04 & TK05.



7

WAS Isolation Valve IV01 GF 161 375 007 2"
WAS Flow Sensor FIT02 ifm SA4100 4-20mA

8

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 IV02 GF 161 375 009 3"

9

Permeate Cycle level sensor LS07 MDI 3-wire ball float 24VDC (NO)
TK06 High level alarm LS06 MDI 3-wire ball float 24VDC (NO)

10
11

Membrane air scour blower AB01 FPZ KM05 460/3/60 - 4 HP
H-O-A control from the Enereau Control Panel
Motor starter in Enereau MCC

Air scour isolation valve IV04 GF 161 375 006 1-1/2"
Pressure relief valve PRV01 FPZ 2"
Air scour pressure gauge PG01 Medina
Air scour flow meter FIT04 ifm SA5004 4-20mA
Air scour check valve XV03 FPZ 2"
Air scour by-pass valve IV03 GF 161 375 006 1-1/2"
Air scour by-pass silencer SL01 McMaster-Carr 1-1/2"

12

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

Priming chamber PC01 Serfilco
P04 inlet isolation valve IV05 GF 151 375 006 1-1/2"
Permeate Flow meter FIT03 ifm SBN257 4-20mA
Permeate discharge valve CV04 GF 151 514 616 1-1/2"
By-pass Valve to TK09 BFV01 ChemLine BFB005-HF 1/2" x 3/8"

Independent H-O starter

WW flows by gravity via inter-connecting piping from TK06 to the Feed-forward (FF) tank, TK07.  A submersible pump, with integral float for low level cut-off and isolation 
valve, is immersed in TK07 and recirculates mixed liquor continuously from TK07 to the Membrane Tank, TK08, at a rate of 5-6x the Average Daily Flow (ADF) of WW.  This 
stream flows by gravity back to TK03 and and is termed Return Activated Sludge (RAS).  A high level overflow from TK07 discharges into TK02.

A level sensor monitors the water level in TK07 and sends a digital signal to the Enereau Controller.  When the water level in TK07 rises above the L1 set-point, the 
controller initiates the Permeate Cycle, described below.  When the water level drops below L1, the Permeate Cycle is terminated.  A separate level sensor in TK07 
activates an alarm when the water level rises above the L2 set-point.

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 an air 
diffuser grid installed at the base of the MM01 rack

A permeate pump on the Permeate Skid, complete with priming chamber, inlet isolation valve, flow meter and discharge control valve, is connected to a permeate header 
at the top of the MM01 rack and draws ultrafiltered water through the membranes in MM01 under suction and discharges the treated water to the Clean Water Storage 
Module, TK10 & TK11, with a float-controlled by-pass into the Backpulse/CIP Tank, TK09.  In Auto, P05 operation is described in Permeate Cycle section.

A rack of ultrafiltration membranes, MM01, is submerged in TK08

A valved discharge port on TK06 is used to waste sludge from the system when required.  A sensor on the discharge line may be used to measure the Waste Activated 
Sludge (WAS) flow.



13
Permeate isolation valve AV01 GF S199167427 1-1/2"

14
CIP isolation valve AV02 GF S199167427 1-1/2"

15
TMP Sensor PIT01 ifm PA3509 -1 to +1 bar

16

CIP Pump P06 Tsurumi 50PUA2.25S 120/1/60 - 0.33 HP

P06 flow control valve IV06 GF 161 375 006 1-1/2"
P06 flow meter FM01 Kona 1-1/2"
CIP tank level sensor LS09 Tsurumi Integral w/ P06

17

Clean Water Recirculation Pump P07 Tsurumi 50PUA2.75S 2"

P07 Isolation Valve IV07 GF 161 375 007 2"
UV Disinfection Module UV01 Wyckomar UV-5000 2"
Treated Water Discharge Pump P08 Tsurumi 50PUA2.75S 2"

P08 Isolation Valve IV08 GF 161 375 007 2"
TK11 Level Sensor LS10 MDI 3-wire ball float 24VDC (NO)
Treated Water Flow Sensor FIT05 ifm SA4100 4-20mA
Treated Water pH Sensor pH02 Seko

18
Step 1 T1 (~480 sec) Open AV01 and start P05 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 should be wasted 

from the system.  This is termed Waste Activated Sludge (WAS).  WAS may be discharged from the system by pumping mixed liquor from the aerobic BioReactors.  
Typically, about 25-33% of the overall mixed liquor volume (TK02+TK03+TK04) will be removed on each WAS cycle.

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

Motor starter in Enereau MCC
H-O-A control from the Enereau Control Panel

A Motorized Ball Valve on the CIP line functions as an isolation valve when system is in permeation mode.

A Trans-membrane Pressure (TMP) sensor on the permeate line is used to monitor the TMP across the membranes during the Permeate & CIP cycles

The Clean Water Storage Module is an inter-connected dual-tank configuration.  A submersible pump, with isolation valve, is submerged in TK10 and pumps water on a 
continuous basis through a Ultra-violet (UV) disinfection module and discharges into TK11.  TK 10 & TK11 are inter-connected such that water recircualtes freely between 
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 (by others).  
Sensors on the discharge from P08 measure and log flow & pH on a continuous basis.

Independent H-O starter

H-O-A control from LS10

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) operations.   
For CIP, P05 is energized to pump cleaning solution in a reverse flow direction through the permeate piping to the MM01 membranes.

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



Electrical Vantage Bay ESP20002

Module Item Tag Vendor Model/Description Power/Size Quantity

Lift Station Lift station transfer pump 1 P01 Tsurumi TOS 100C42.2 460/3/60 - 3 HP 1
Lift station transfer pump 2 P02 Tsurumi TOS 100C42.2 460/3/60 - 3 HP 1

Process Tankage EQ Transfer Pump P03 Tsurumi 50PUA2.4 460/3/60 - 0.5 HP 1
Rotary Drum Screen SCR01 Toro TR40/50 460/3/60 - 0.33 HP 1

Bioreactor TK03 Jet aerator JA01 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 1
TK04 Jet aerator JA02 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 1
TK05 Jet aerator JA03 Tsurumi 50TRN42.2-62 460/3/60 - 3 HP 1
Anoxic Tank Mixer JM01 Tsurumi 32TRN2.75-62 460/3/60 - 1 HP 1
Feed-forward Pump P04 Tsurumi 80PUA21.5 460/3/60 - 2 HP 1

Filtration Permeate Pump P05 Serfilco GNOK 1-1/2"/2" 120/1/60 - 0.5 HP 1
Membrane air scour blower AB01 FPZ KM05 460/3/60 - 4 HP 1
CIP Pump P06 Tsurumi 50PUA2.25S 120/1/60 - 0.33 HP 1

Post-treatment Clean Water Recirculation Pump P07 Tsurumi 50PUA2.75S 2" 1
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Appendix F 
WRF Cost Estimates 





UNIT PRICE AMOUNT

LS 1 $33,500 $33,500

CY 500 $25 $12,500

LS 1 $20,000 $20,000

LS 1 $420,000 $420,000

LS 1 $21,000 $21,000

LS 1 $15,000 $15,000

LS 1 $20,000 $20,000

LF 360 $30 $10,800

CY 70 $35 $2,450

LF 270 $40 $10,800

LS 1 $5,000 $5,000

LS 1 $10,000 $10,000

LS 1 $10,000 $10,000

$591,050

$47,300

$63,800

$702,150

DATE: 10/1/2020

ENGINEER'S ESTIMATE

OWNER: Vantage Bay
PROJECT: Water Reclamation Facility - Phase 1

Influent Lift Station Pumps and Structure

Enereau Scope of Supply

Mechanical Fine Screen Equipment Pad and Shelter

Rapid Infiltration Basin - Pipe

PLSA PROJECT NO: 19316

ITEM DESCRIPTION
ITEM 
UNIT

ITEM 
QTY.

ENGINEER'S ESTIMATE

SubTotal

Tax 8.0%

Construction Contingency (10%)

Construction Total

Tank Excavation

Membrane System Equipment Pad and Shelter

Additional Site Piping

Tank Mounting Pad

Rapid Infiltration Basin - Gravel

Discharge Force Main, 2 In. Diam.

Additional Electrical and Controls

Miscellaneous Metals

Enereau Scope - Installation



UNIT PRICE AMOUNT

LS 1 $12,200 $12,200

LS 1 $5,000 $5,000

LS 1 $7,500 $7,500

CY 500 $25 $12,500

LS 1 $294,000 $294,000

LS 1 $14,700 $14,700

LS 1 $15,000 $15,000

LS 1 $20,000 $20,000

LS 1 $5,000 $5,000

LF 180 $30 $5,400

CY 40 $35 $1,400

LS 1 $5,000 $5,000

LS 1 $10,000 $10,000

LS 1 $10,000 $10,000

$417,700

$33,400

$45,100

$496,200

Construction Contingency (10%)

Construction Total

Lift Station Pump

Additional Electrical and Controls

Miscellaneous Metals

Additional Site Piping

SubTotal

Tax 8.0%

Mechanical Fine Screen Equipment Pad and Shelter

Membrane System Equipment Pad and Shelter

Effluent Pump

Rapid Infiltration Basin - Pipe

Rapid Infiltration Basin - Gravel

Erosion Control

Mobilization

Tank Excavation

Enereau Scope of Supply

Enereau Scope - Installation

PLSA PROJECT NO: 19316

ITEM DESCRIPTION
ITEM 
UNIT

ITEM 
QTY.

ENGINEER'S ESTIMATE

DATE: 10/1/2020

ENGINEER'S ESTIMATE

OWNER: Vantage Bay
PROJECT: Water Reclamation Facility - Phase 2



UNIT PRICE AMOUNT

LS 1 $2,700 $2,700

LS 1 $5,000 $5,000

LS 1 $50,000 $50,000

LS 1 $10,000 $10,000

LS 1 $20,000 $20,000

LS 1 $5,000 $5,000

$92,700

$7,400

$10,000

$110,100

Construction Contingency (10%)

Construction Total

Additional Electrical and Controls

SubTotal

Tax 8.0%

Membrane System Equipment Pad and Shelter

Mobilization

Erosion Control

Enereau Scope of Supply

Enereau Scope - Installation

PLSA PROJECT NO: 19316

ITEM DESCRIPTION
ITEM 
UNIT

ITEM 
QTY.

ENGINEER'S ESTIMATE

DATE: 10/1/2020

ENGINEER'S ESTIMATE

OWNER: Vantage Bay
PROJECT: Water Reclamation Facility - Phase 3
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Appendix G 
RH2 Technical Memo 




































