TUNUNAK WATER AND SEWER



School Water Treatment Plant
and Watering Point

PROJECT PLANNING




CHINIT POINT
{ UGCHIRNAK |
.

FESEEEEEEEY MOUNTAIN
| 4‘,,

TUNUNAK BAY " = ~
i
SEE FIGURE 2 FOR 0
PROJECT AREA
TALURAREVUK y
POINT ¢
N Y b NORTH FORK
v i L =
& y ~,
-
P M N
{ N 3= ) ?
; } @
3 cd in | L
AT § - ' a 3
— ; T ) b " .
’ i ~ £ \ 3 :g‘ 3 VPN ; m
53 { s L\ -t el : Gy Al "' N
g 1 3 ' | - W
1 \ % 2.0 88 .
3 ;,‘" ?,’- M "":? .' _‘: ai, e <J/ . S |
CAPE VANCOUVER | | [ | . g t o\ ‘ : | 5. 1
P AN : e ) iy Tl NEALRUK : \
WL ’ X i | ! MOUNTAIN
L 1] y p N t ) - -..h ' - 2 1 4
G i 7 F - : [ '\ 4 :
) - ) ) ’ i
§ il : A ANt |
\ - i e 3 . & ! ; = f
? ’ AN \ T
[ y 3 TOKSOOK BAY
- ‘ I 1/ A N i )
{ |\ 1 Ui e | AT N oy
KITNIK ‘ ; Al (, § 5 i P 4 :
MOUNTAIN [ A N L AT v il S KANGIRLVAR
- ; PRyt ——t - X - 1k 4 A i~ BAY
™ .Y T = ¥
[DATE
NATIVE VILLAGE OF TUNUNAK s
WATER AND SEWER PER T
= VICINITY MAP GRAPHIC
[FIGURE
1

ETOLIN STRAIT
ENGINEE

2000 0 2000 4000 | PROJECT: 31304.07 mmnzum:_muw
STATUS: DRAFT L




Unnamed Creek Intake
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EXISTING FACILITIES

2019 Well
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SCHOOL WASTEWATER
EFFLUENT OUTFALL

SCHOOL WASTEWATER
TREATMENT (MBR) PLANT

ABANDONED WATERING

SCHOOL WTP AND
WATERING POINT

WATER TREATMENT 3
PLANT /WASHETERIA
AND 50,000-GAL WST

PARTIALLY CONSTRUCTED
GRAVITY SEWER SYSTEM

UNNAMED CREEK
INFILTRATION GALLERY

PROECT: 31304.07
STATUS: DRAFT
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== MUSKOX CREEK
RAW WATER LINE
| (ABANDONED)

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

EXISTING SANITATION FACILITIE




EXISTING FLUSH, TANK AND HAUL
SYSTEM
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HEALTH, SANITATION AND SECURITY
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ALTERNATIVES CONSIDERED




Above grade pipes in Quinhagak

’ %

WATER DISTRIBUTION SYSTEM —

ALTERNATIVE 1 - ABOVE GRADE




LEGEND:
—f— PROPOSED ABOVE GRADE 6" WATER MAIN

HILLSIDE WATER LOOF (5,800 FEETH
OLD TOWN WATER LOOP (7,500 FEETH

E RESTRICTED DEED LOT

CULTURAL RESOURCE SITE

OLD TOWN OLD BIA SCHOOL
WATER LOOP

WATER TREATMENT
PLANT/WASHETERIA

WATER

DISTRIBUTION BLDG
WATER STORAGE-/

TANK, VOLUME VARIES

DEPENDING ON SEWER
SYSTEM ALTERNATIVE

HILLSIDE WATER LOOP

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

eRomuc | WATER SYSTEM — ALT 1 — ABOVE GRADE
%
STM'US' DRAFT o B
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Below grade pipes in Kiana

WATER DISTRIBUTION SYSTEM —
ALTERNATIVE 2 - BELOW GRADE




LEGEND:

ey — PROPOSED BELOW GRADE 6" WATER MAIN
HILLSIDE WATER LOOP (4,800 FEET)
OLD TOWHM WATER LOOP (7,600 FEET)

I:I RESTRICTED DEED LOT

CULTURAL RESOURCE SITE

OLD BIA SCHOOL

OLD TOWN
WATER LOOP

WATER TREATMENT
PLANT/WASHETERIA

WATER

DISTRIBUTION BLDG
WATER STORAGE 2l

TANK, VOLUME VARIES

DEPENDING ON SEWER

SYSTEM ALTERNATIVE

UNNAMED CREEK
INFILTRATION GALLERY

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

WATER SYSTEM — ALT 2 — BELOW

ENGINEING GROUR LS
PROECT’ 31304.07
STATUS: DRAFT Ll




Advantages
Pressure sewer mains are not

grade sensitive so there is a
greater tolerance for ground

movement.

More flexibility in the routing of
mains as the grinder pumps have
more head capacity than
vacuum pumps.

Sewer mains can be shallow
buried to avoid challenging soil
and groundwater conditions.
Homeowners pays for the
electricity to operate the grinder
pump so there is an incentive to
conserve water.

Disadvantages
Significantly more expensive to

operate and maintain than a
vacuum sewer system with
vacuum toilets.

Operation of the system requires
more than 100 grinder pumps
compared to 3 pumps for the
vacuum sewer system and 7
pumps for gravity sewer.
Requires more water to operate
than a vacuum sewer system.
Increased freeze potential as the
mains and services lines are
always full of liquid.

WASTEWATER COLLECTION -
ALTERNATIVE 1 — PRESSURE SEWER




LEGEND:

|:| RESTRICTED DEED LOT
CULTURAL RESOURCE SITE TUNUNAK BA

DIRECTION OF SEWER FLOW
— s e PROPOSED BELOW GRADE 3" OR 4" PRESSURE
SEWER MAIN W/ GLYCOL HT (3,500 FEET) - PROPOSED FT4H HOME (4 EACH)

s 1t e BELOW GRADE 4" FORCEMAIN (450 FEET)

GRADE 8" GRAVITY SEWER MAI

— 5 — PR

‘OFOSED BELOW G N
HILLSIDE GRAVITY SEWER EXTENSION (2,100 FEETY

— 5w BELOW GRADE 8" GRAVITY SEWER MAIN
EXISTING HILLSIDE CRAVITY SEWER
TO BE REHABILITATED (1,300 FEET)

SCHOOL WELL
LOW PRESSURE AND 200" RADIUS
SEWER MAIN

WASTEWATER COLLECTION
BUILDING

WATER TREATMENT —= . ; HILLSIDE

PLANT /WA RIA iy \ GRAVITY SEWER
LANT/RASHETE y N K EXTENSION

4
TING PARTIALLY =4
CONSTRUCTED LIFT STATION
TO BE REHABILITATED -
EXISTING HILLSIDE
GRAVITY SEWER TO
BE REHABILITATED

31304.07 VSW — Tununok Pipe

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

120
ISCALE
SEWER SYSTEM — ALT 1 — GRAPHIC

: LOW PRESSURE

obsData’




Advantages
Lowest capital costs.

Low O&M cost.

Requires the least amount of
water when vacuum toilets are
utilized.

The vacuum station equipment
is above grade making it
cleaner and easier to work on
than submersible sewage
pumps in a wet well.

There are fewer pumps to
operate and maintain.

Sewer mains can be shallow
buried to avoid challenging soil
and groundwater conditions.

Reduced freeze potential as the
sewer mains and services lines
are typically less than half full.

Disadvantages
The sewer mains and service

lines are grade sensitive so there
is less tolerance for ground
movement.

The vacuum pumps are
expensive to replace ($12K
versus $5k for a typical

submersible sewage pump).

Unreported vacuum leaks or
faulty valves can greatly
increase the electrical cost for
the utility.

The vacuum toilets and
greywater sumps are noisy
when discharged.

WASTEWATER COLLECTION -
ALTERNATIVE 2 - VACUUM SEWER




LEGEND:
5 e PROPOSED BELOW GRADE 8% GRAVITY SEWER MAIN |:| RESTRICTED DEED LOT
HILLSIDE GRAVITY SEWER EXTENSION (2,100 FEET)
CULTURAL RESOURCE SITE

— 5w BELOW GRADE 8% GRAVITY SEWER MAIN
EXISTING HILLSIDE GRAVITY SEWER

A 3 I i —
‘0 BE REHABILITATED 11,300 FEETI = DIRECTION OF SEWER FLOW FUNTINAR B

s 1 . BELOW GRADE 4" FORCEMAIN {450 FEETY
PROPOSED FTiH HOME (4 EACH)

. PROFOSED ABOVE GRADE 4° VACUUM SEWER MAIN W/ GLYCOL HT
1,300 FEET)

— s PROPOSED ABOVE GRADE 6% VACUUM SEWER MAIN W/ G

12,250 FEET) SCHOOL WELL
AND 2

0" RADIUS

COLLECTION BUILDING

WATER TREATMENT —&
PLANT /WASHETERIA

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

SEWER SYSTEM — ALT 2 — VACUUM

PROJECT: 31304.07
STATUS: DRAFT




Advantages Disadvantages
The entire community would be More expensive to construct and

on the same type of sewer operate than a vacuum sewer
system. system with vacuum toilets.
Simplest system for the Requires more water than a

homeowner to operate and vacuum sewer system.

maintain. The sewer mains and service lines

No specialty or custom are grade sensitive so there is less

components to repair or replace. tolerance for ground movement

Lowest freeze potential as the than with a pressure sewer

sewer mains and services lines system.

are typically near empty. The flat topography and
challenging subsurface
conditions requires multiple lift
stations for a relatively small
service area.

WASTEWATER COLLECTION -
ALTERNATIVE 3 — GRAVITY SEWER




LEGEND:
G5 o PROPOSED BELOW GRADE 8" GRAVITY SEWER MAIN

HILLSIDE GRAWITY SEWER EXTENSION (2,100 FEET)
OLD TOWN GRAVITY SEWER (3,550 FEET)

. PROPOSED LIFT STATION (5 EACH + TERMINAL LIFT STATION)

— 5 w— BE| OW GRADE B GRAVITY SEWER MAIN
EXISTING HILLSIDE GRAVITY SEWER
TO BE REHABILITATED 1,300 FEET

S s BELOW GRADE 4" FORCEMAIN (450 FEET)

RESTRICTED DEED LOT

CULTURAL RESOURCE SITE

DIRECTION OF SEWER FLOW

PROPQSED FTi&H HOME (4 EACH)

LOWER TOWN
GRAVITY SEWER

LIFT STATION
SECOND ST. HO.&

TUNUNAK B

TERMIMAL
LIFT STATION

WATER TREATMENT —2
PLANT /WASHE TERIA

EXISTING HILLSIDE
GRAVITY SEWER TO
BE REHABILITATED

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

SEWER SYSTEM — ALT 3 — GRAVITY

ENGINEERING
PROJECT: 31304.07 Pty
STATUS: DRAFT ind




Advantages Disadvantages
Pay-as-you-go service. Lowest level of service.

Lowest capital cost alternative. Highest O&M cost.

Minimal impact to wetlands. Once a home is served with a
decentralized system it is
typically not eligible for future
service from a piped system.

Vi

CLOSED HAUL SYSTEM




REHABILITATE EXISTING FT&H HOME —
OLDER STYLE W/ BLOWER (18 EACH)

REHABILITATE EXISTING FT&H HOME (18 EACH)

PROPOSED FT&H HOME (54 EACH)

l:l RESTRICTED DEED LOT

CULTURAL RESOURCE SITE

TUNUNAK BA

WATER TREATMENT
PLANT/WASHETERIA

ACCESS ROAD
IMPROVEMENTS

ENGINERING GROUR LLC
PROJECT: 31304.07 e
STATUS: DRAFT -

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

CLOSED HAUL ALTERNATIVE




Advantages

Lowest O&M cost.
> e Simple operational requirements, with training
required for discharge sampling and permitting.
e Less reliance on technology for treatment compared
with MBR plant.

e Low energy requirements since system is designed to
operate with gravity flow

> Disadvantages

e Located in an area of know cultural resources
e |If lagoon effluent discharge is not monitored, could
result in degradation of the Tununak River water

quality

e Sludge accumulation is generally higher in cold
climates due to reduced microbial activity

e Near current airport
e  Within 1,000 ft of nearby water bodies
Requires large area of land

WASTEWATER TREATMENT —
ALTERNATIVE 1 - LAGOON




PROPOSED BELOW GRADE HILLSIDE 8" GRAVITY SEWER, SEE FIGURES 11, 12 & 13 ]:I RESTRICTED DEED LOT <= DIRECTION OF SEWER FLOW

PROPOSED BELOW GRADE Si CULTURAL RESOURCE SITE

SEWER
(GRAVITY, VACUUM OR LOW PRESSURE, SEE FIGURES 11, 12 & 13) TUNUNAK BAY

PROPOSED BELOW GRADE 4" FORCEMAIN
15,500 LF)

PROPOSED LAGOON EFFLUENT LINE (500 LF)
'SCHOOL
AND 25.'(.‘ RADIUS

WASTEWATER PUMP
STATIOM

WATER TREATMENT =
PLANT/WASHETER| A

2019 WELL
00’ WELL RADIUS

LAGOON EFFLUENT LERCk 2
DISCHARGE LINE

TOKSOOK BAY
ALT 1 & ALT 3 — GRAVITY AND LOW PRESSURE SEWER
7.5 ACRE WASTEWATER LAGOON (SHOWN)

ALT 2 — VACUUM SEWER
5.1 ACRE WASTEWATER LAGOON

LT 4 — CLOSED HAUL
1.3 ACRE WASTEWATER LAGOON

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

WW TREATMENT — ALT 1 — LAG

ENGINEERING GROUR
PROJECT: 31304.07 e
STATUS: DRAFT T




Advantages

e Low O&M cost. Low energy requirements since
system is designed to operate with gravity flow

e  Smaller footprint compared to a lagoon.

e Less reliance on technology for treatment
compared with MBR plant.

Disadvantages

If sludge and scum are not periodically removed,

Va

adversely affects treatment

WASTEWATER TREATMENT —
ALTERNATIVE 2 — SEPTIC SYSTEM




LEGEND:
— 5w PROPOSED BELOW GRADE & GRAVITY SEWER (400 LF)

— () m— PROPOSED BELOW GRADE 47 FORCEMAIN (750 LF)

—== DIRECTION OF SEWER FLOW

I:I RESTRICTED DEED LOT
CULTURAL RESOURCE SITE

TUNUNAK BA

SCHOOL WELL,
WTP AND
WATERING POINT

SCHOOL SEMER
SERVICE

/
HILLSIDE SEWER. SEE —
FIGURES 11, 12 & 13

ALT 1 & ALT 3 — GRAVITY AND LOW PRESSURE SEWER
ABSORPTION FIELD — 43,000 SF (SHOWN)
SEPTIC TANKS = (2) 15,000-GALLON (SHOWN)

ALT 2 = VACUUM SEWER
ABSORPTION FIELD - 30,000
SEPTIC TANKS — (2) 10,000

ALT 4 - CLOSED HAUL
ABSORPTION FIELD - 8,000 SF
SEPTIC TANKS — (1) 6,000-GALLON

COMMUNITY FUEL
TANK FARM

/== SCHOOL MBR
ou

COMMUNITY ABSORPTION FIELD,
SEE TABLE 1

REMQVE EXISTING SEPTIC TANKS
AND ABSORPTION FIELD

,‘
" »
S ane £ '

. [DATE
NATIVE VILLAGE OF TUNUNAK

WATER AND SEWER PER

WW TREATMENT — ALT 2 — SEPTIC

PRO»ECT: 31304.07

STATUS: DRAFT




> Advantages:
e Highest level of wastewater treatment

e Smaller overall footprint than a lagoon or
septic system.

Disadvantages:
e  High capital and O&M costs.

e  Will require additional operator training and
certification

e Unlike a passive facultative lagoon or septic
system, the MBR treatment system requires

frequent monitoring by the operator. If the
system fails or is bypassed, it could results in
discharges of raw sewage directly into Tununak
Bay.

e A permanent outfall at Tununak Bay could
subject to damage from storm surge o
during the winter.

WASTEWATER TREATMENT — ALTERNATIVE 3
— WASTEWATER TREATMENT PLANT




e 5 e PROPOSED BELOW GRADE HILLSIDE 8" GRAVITY SEWER SEE FIGURES 11, 12 & 13 I:l RESTRICTED DEED LOT —=~ DIRECTION OF SEWER FLOW

o e s s PROPOSED BELOW GRADE SEWER CULTURAL RESOURCE SITE
(GRAVITY, VACUUM OR LOW PRESSURE, SEE FIGURES 11, 12 & 13) TUNUNAK BAY

— ) — PROPOSED BELOW GRADE 4" MBR EFFLUENT FORCEMAIN (1,300 LF}

SCHOOL WELL =7
200 FT RADIUS

OLD TOWN SEWER, SEE
FIGURES 11, 12 & 13

SCHOOL WELL,
WTP AND
WATERING POINT

COMMUNITY WASTEWATER —Z
COLLECTION BUILDING
AND MBR PLANT

NATIVE VILLAGE OF TUNUNAK
WATER AND SEWER PER

HILLSIDE SEWER, SEE

T ENGINESING GROURLLC
FIGURES 11, 12 & 1 © | PROJECT: 31304.07
STATUS: DRAFT

WW TREATMENT — ALT 3 — MBR PLANT




20-Year
Water Distribution System Alternative Capital Cost O&M Cost Salvage NPV
Value

Alternative 1 — Above Grade Water System  $23,180,000 $143,500  $11,190,000 $15,420,000
Alternative 2 — Below Grade Water System $18,410,000 $133,800 $8,810,000 $12,710,000

20-Year
Sewer Collection System Alternative Capital Cost O&M Cost Salvage NPV
Value
Alternative 1 — Pressure Sewer System $27,160,000 $65,300 $11,220,000 $17,860,000
Alternative 2 — Vacuum Sewer System $22,900,000 $51,100 $9,370,000 $15,070,000
Alternative 3 — Gravity Sewer System $24,160,000 $40,100 $9,790,000 $15,720,000

20-Year
Closed Haul vs. Piped System (Lowest NPV) Capital Cost O&M Cost Salvage NPV
Value

Closed Haul $21,180,000 $292,200 $2,440,000 $24,550,000

Alternative 2 — Below Grade Water System
Alternative 2 - Vacuum Sewer System

$41,310,000 $184,900  $18,180,000 $27,770,000
Wastewater Treatment System Alternative Capital Cost O&M Cost NPV

Alternative 1 — Lagoon $5,970,000 $2,400 $6,020,000

Alternative 2 — Community Septic System $1,220,000 $20,300 $1,610,000

Alternative 3 - Membrane Bioreactor (MBR) $7.530.000 $77.500 $9.030.000
Plant s ' T

LIFE CYCLE COST




RECOMMENDATIONS




