Exhibit 1

Addendum 1 | -
| Incorporating portions of the Fisherman Bay Sewer |}
- District’'s Wastewater Master Plan (2008) |

Appendix 7
Capital Facilities







1. To meet the requirements of 36.70A.070 (3) (a) - (d) the County has adopted
particular sections of the Fisherman Bay Sewer District's Wastewater System
Master Plan. Table 1 below shows the specific sections of the Fisherman Bay
Sewer District's Wastewater System Master Plan (2008) that are included in this

addendum.
Table 1.
Chapter 3 | Chapter 5 Chapter 6 Chapter 7 Chapter 8 | Misc
Sections Sections Sections Sections Sections
3.1 5.11 6.1 7.1 8.1 only
those
portions that
refer to
Scenario 1
3.2 512 except |6.2 7.2* 8.2.1*
Figure 5.2,
Table 5.3 in its
entirety, Tabie
5.4 and all but
the first 3
columns of
Table 5.5 _ -
3.3 . 513" (onlythe | 6.3 7.3 8.2.2*
o topiwolinesof | - = : L
Table 5.6) R N
: |16.3.2 7.4* 8.2.3*
-6.3.3 except 7.5* 8.2.4*
Table 6.1, o
Table 8.2,
Figure 6.5 and
Figure 6.6 '
16.3.4 8.3.* except
: Tables 8.2,
83
6.3.5 8.4.1*
6.3.6 except 8.4.2% only
Table 6.4 and those
Figure 6.8 elements of
Table 8.4
that refer to
Scenario 1
6.3.7 except 8.4.3* only
Figure 6.10, those
Figure 6,11, elements of
Table 6.5, Table 8.5
Table 6.8, that refer to
Figure 6.12, Scenario 1




Figure 6.13, ;
Figure 6.14. =
6.3.8 except
Table 6.7,
Figures 6.15,
6.16, 6.17,
6.18,6.19,6.20
6.3.9 except
Figure 6.23,
Figure 6.24
6.3.10

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

6.3.16

6.3.17 except
Table 6.9,
Figures 6.29,
6.30,6.31, 6.32
6.4

6.5

6.6*

| 8.7.1

: 6 7.2

. * Except for those sentences referencnng or |mplymg development outside of the
UGA but withini the areas covered by the preex;stmg ULID agreements at greater
than rural denSItles : _

. 2. Below are the sections of the Wastewater System Master Plan.
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FISHERMAN BAY SEWER DISTRICT .
WASTEWATER SYSTEM MASTER PLAN (DRAFT)

3.0 Service Area

3.1 PLANNING AND SERVICE AREAS

The Fisherman Bay Sewer District was established by San Juan County resolution 35-1974 and
resuiting special election. A draft Comprehensive Plan was prepared in July 1978, then scaled
down in May 1877, and adopted by the Comrmission of the District in 1978. The General Sewer
Plan and the Engineering Report were approvad by the Departmeni of Ecology (DOE) in August
19878, Amendment No. 1 to the Comprehensive Sewer Facilities Plan® was prepared in April
1884 by James E. Wilson & Associates. When the original lagoon plant was ‘expanded in 1594,
an Engineering Report was prepared by Anne Symonds & Assaciates, lnc and appraoved by the
DOE.

Figure 3.1 depicted the original Planning Area from the 1976 Draft Comprahensive Plan. The
Planning Area generally consists of three main areas: the Lopez Village, the Eastshore North
(ESN) and the Eastshore South (ESS). The Planning Area shown on Figure 3.1 appearstobe a
general outline without specific references to a straet, section lines or property lines, or detalled '
descrlptlon of defining the planning area boundary -

The: District's service area |nit|ally consisted of the Lopez Village area only In August 1983, the
Eastshore North area was annexed into the District. To this day, the service area is still limited
to these two areas. Sewer service has not extended to the Eastshore South area at present.

The - boundary of the service area is still evolving due to periodic - annexation pet:tlons by
property owners. Currently the far north boundary of the serwce area is approximately mile
north of the Sunset Lane, The San Juan Channel shoreling is generally the west boundary of
the service area. The Whisky Hill Road is the far south boundary, and Fisherman Bay Road
(County Road #103} and Charlie Lane are the east boundary. It is estimated that District's
service area encompasses approximataly 300 acres of land. Figure 3.2 shows the service area
in the 19894 engineering report. Figure 3.3 shows the current service area,

The service area boundary shown on Figure 3.3 |s delineated based on present available
information. This boundary and the description for the District's service area in this report are
not intended to be a legal description or to be used as such. For exact descriptions of the
District's planning area and service area, readers shall contact the District or their
representative.
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FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN (DRAFT)
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FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN - DRAFT
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FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN - DRAFT

3.2 EXISTING DEVEL.OPMENTS IN THE SERVICE AREA

Most of the existing developments in the District are located around the Lopez Village area.
Figure 3.4 is a map prepared by the Lopez Island Chamber of Commerce showing the existing

establishments in the village area.
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Figure 3.4 — Lopez Village Map

In addition to residential developments, major commercial and institutional developmenis in the

service area inctude:
. The islander Resort {Restaurant, Bar and Marina)
s The Lopez Village Market
. The Galley Restaurant and Bar
Lopez School System — serviced by contract.
The Church
Auto repair shop
The post office
Lopez Center for Community and the Arts
The Lopez Island Library
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FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN — DRAFT

=  Fire hall and senior center
s San Juan County Public Works Department Lopez Isiand Yard

Currently there are existing 320 equivalent residential units (ERU) in the District's service area,
which includes the Lopez school that are serviced by contract. The existing 320 ERUs include
130 residential users and 180 commercial and institutional users. 309.2 ERUs were active users
in early 2008. 30 new ERUs were expected to be connected in early 2008. The 30 new ERUs
included 25 residentiat ERUs and 5 commercial ERUs,

3.3  ZONING AND POTENTIAL MAJOR DEVELOPMENTS

The San Juan County is proposing an Urban Growth Area (UGA) in the Lopez Village area in
compliance with the State's Growth Management Act (GMA). The originat Lopez Village Urban
Growth Area (UGA) was adopted by San Juan County in October of 2000. The UGA covered
an area of about 466 acres and included the Lopez Village Commercial Core as well as
properties north and south of the village core.

The adoption of the Lopez Village UGA was appealed to the Growth‘Management Hearing
Board (GMHB). In May, 2001, the GMHB issued a final decision and order (FDQ) in the matters
under appeal. In respense to the 2001 GMHB order the county initiated @ number of activities to

- satisfy the hearings board crder, and created a new UGA boundary in Ordinancs 9-2005, July -

20056, The 2005 UGA boundary enclosed an area of a total of 206 acres. The boundary was
further revised in 2008. Figure 3.5 shows the most recently proposed UGA. Majority of the UGA
lies within the District's current service area. : . ' o

Zonings in the District's service area include Lopez Village Urban Growth Area (UGA), Marine

Center LAMIRD (limited area of more intense rural, development), Growth Reserve, Village
Commercial (VC) District and Rural Farm Forest (RFF).

The UGA consists of approximately 198 acres of land and 143 parcels according to the estimate
from San Juan County’ Planning Dspartment. Approximately 102 acres in the UGA is
developable, 75 acres has no further development potential, and 21acres of land are within
public right-of-way (ROW). Base density for single family residential development in the UGA is
four (4) dwelling units per acre. The density can be increased to maximum eight (8} units per
acre planned unit development provided some special conditions {water conservation and
affordable housing) are met.

The LAMIRD consists of approximately 26 acres. Density in the LAMIRD is governed by the VC
land use district as listed in SJCC18.30.040, Table 3.1., Allowable and Prohibited Uses in
Activity Center Land Use Districts, which allow a residentia density of four (4) dwsliing units per
acre,

The Growth Reserve area showing on Figure 3.5 covers approximately 100 acres of land.
Density in the Growth Reserve area as well as the RFF zoning arsa is one residential dwelling
unit per five (5} acres.
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FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN (DRAFT)

5.0 Population, Flow and Loading Projections

5.1 ERU AND POPULATION PROJECTIONS

Future condition projections include ultimate condition and the rate of growth. The ultimale
condition and the rate of growth are affected by many ever-changing variables such as zoning,
service area, specific type of developments, macro and local economic conditions, demographic
changes, elc. The rate of growth can fluctuate considerably with short term rapid growth or very

little growth depending on iocal economic conditions. Therefore, accurately projecting future -

conditions have proven to be very diificult.

5.1.1  Areview of the Previous Projections

Previous studies dating back to 1976 have made projections for the future conditions. The “Draft
Wastewater Facilities Plan”"™® in 1976 projected a total population equivalent of 2518 people by
1895 at aggressive 7% growth rate, with a total flow of 151,080 gpd in the planning area. The
Amendment No.1'™ in 1984 projected a total population equivalent of 562-people by 2005 or 244
ERU using 2.3 people/ ERU. The 562 population equivalent included 117 tourists, 260
commercial and 185 residents. The Eastshore South area was forecasted to have 101 people -
by 2005. B - | , -

The 1994 Engineering Report © projected a total population equivalent of 680 people without

the Eastshore South area, 1,022 people with the Eastshare South area by 2010. This report

also projacted an ultimate buildeut- ERU of 578 without the Eastshore South area, and 928 ERU
with- the Eastshore South area with a poputation equivalent of 1,329 people without the

Eastshore South and 2,134 people with the Eastshare South.

A report prepared by Pacific Surveying & Engineering (PSE) " in 2002 for the San Juan County
Pianning Department projected approximately 377 residential ERUs and 30 commercial ERUs
by 2020, and 943 residential ERUs and 74 commercial ERUs at buildout condition based on the
UGA boundary at that time.

Mr. Ronald Mayo in 2004 " projected 385 ERUSs by 2020 using a growth rate of 2.5% with the
approval of UGA. In 2007, Mr. Ronald Mayo projected a maximum addition of 358 connections
within the UGA boundary and 406 maximum additional connections within the UGA and the
District's service area. He projected total 336 non-metered connections within the UGA, and 408
total no-metered connections within the UGA and the District's service area by 2020, 8 new
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metered connections, and the ultimate buildout connections of 738 within the UGA and the
sarvica area.

The San Juan County Planning Development projected 365 ERUs and 697 people within the
UGA by 2020 in a recent report ®. However, the County didn't provide any ultimate buildout
projections. Table 5.1 is a summary of various projections for the UGA, the year 2020 and the
uitimate buildout conditions.

Table 5.1 —Previous ERU and Population Projections Summary

Buildout .-+ FBSD
UGA FBSD Service FBSD
UGA ERU Service | Areaand Eastshore | Service . | Eastshore
area Area’ UGA South Area South
Area ERU by Buildout | Buildout Area Buildout Area
Descriptions | 2020 ERU ERU ERU Papulation | Population
1994 Eng. .
Report , 578 330 1329 805
PSE - 407 1017
{ R. Mayo T Lo
(2007) 385 49{¥ 736
SanJuan | _ S '
County . 365 ‘ , _ =
Note: {a) Based on 8 existing metered connections from the Lopez Village Market, 125 existing
' non-metered connections and 358 new non-metered connections.
(b) Based on 77 existing metared connections, 8 new metered connections, 173 existing
non-metered connections and 406 new non-metersd connections,

(¢ UGA boundary has changed since Mr. Mayo completed his report. -

5.1.2 ERU and Population Projections

Previous projections in the above Section 5.1.1 show that projected future conditions can vary
significantly. The variations were mainly caused by assumptions made in accordance with
available information at that time. For this report, tha projections are made based on presant
avaitable information Including current boundary, zoning requirement and growth rates.

UGA Is a significant component of the District's future growth. Though UGA boundary is not
completely ovetlap with the District's boundary, it is assumed that the whole UGA area will be
serviced by the District in the futurs. According to the San Juan County's Comprehensive Plan
), the goal of the UGA is to control future growth spraw! in rural areas and orderly grow in the
County's towns, and accommodating approximately 50% growth within the UGA. This means

wi v\5281 3actvel B 1330100- Ibsdimastar planningirspon'sd wasiawalar sysiem ma-hnat.doc 540
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that significant future growth on the Lopez Island will be in the vicinity of the Lopez Village area,
and within the District’s service area.

This report divides the existing and buildout condition estimates into three (3) areas: UGA area,
the District’s service area outside of UGA and the Eastshore South. These areas are shown on
Figure 5.1, Figure 5.2, Figure 5.3 and Figure 5.4. As shown on Figure 3.1 and Figure 3.2 in
Section 3 of this report, the Eastshore South area is within the District's planning area, but its
boundary is not clearly delineated or described. Therefore, the boundary for the Eastshore
South area shown on Figure 5.4 is approximate, intended only for ERU estimate for this study,
Finat definitive boundary delineation for this asea is beyond the scope ,of: this study.

Figure 5.1 -~ Lopez Village Area Map
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Figure 5.3 - FBSD Service Area Map (South of UGA)
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Figure 5.4 - Eastshore South AreaMap

Mr. Ron Mayo's study included an area that js located immediately west of the plant site, in
etween the Lopez Road and the shoreline {cyan lined boundary in Figure 5.2). This area’
consists of five (5) lots that are not currently serviced by the District. Although this area is in
close proximity of the plant site, it will not be serviced by the District because they are currently
outside of both the District's service area and the UGA. Therefore, the ERL estimates didn't

The ERU estimates for these areas are presented in Table 5.2, Table 5.3, and Tabie 5.4. San

Juan County Assessor's website is the primary source for property owner information, patcel
number and the Property acreages. The District has reviewed and checked the existing ERU
count and the service area boundary. For future ERU estimate, generally each connection jg
first assumed to be one (1) ERU except for few commercial developments. Then 20% is added

The ERU estimate for the UGA area is based on four {(4) units {(connections or ERU) per
developable acre of land, and largely per Mayo’s estimates. The existing ERU count for the

UGA areais 171. The estimated potential new ERU is 423. Therefore, the total buildout ERU for
the UGA area is 594,

The ERU estimate for the dreas outside of UGA, but within the District’s service area boundary
is generally also based on Mr., Maya's estimates. The new ERU estimate is generally based on
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one ERU per lot. The existing ERU count for the area within the Districl's service area, but
outside of the UGA is 149. The estimated potential new ERU for the same area is 180,
Therefore, the buildout ERU for the area Is 309. The ERU estimate for the Eastshore South
area is based on one ERU per lot for properfies that are less than ten (10) acres or one ERU
per five (5) acres for properties that are larger than ten (10) acres in accordance with the
County's Rural Farm Forest (RFF) zoning requirement. Most of the existing lots in the Eastshore
South area are smaller than ten (10} acres. Therefore, further development in this area is limited
based an current zoning. Estimated buildout ERU for the Eastshore South area is 142

Table 5.2 — UGA Area ERU Estimates

Property :
_ Area Exist. | Estimated Develop,
No. | Property Owner/Parcel No. | (acres) | ERU New ERU | Potential “Notes
H ' : Petitioned for
LOHO/251514001000 3.84 0 15 _ Yes annexation
2 Lopez Community Land . 15 lots, petitioned
Trust/251514003000 : 6.74 0 15 Yes for annexation
3 | FBSD/251514004000 7.75 1 - No plant site
4 | Budlong/251423006000 1 186 0 7 Yes '
5 | Amtson/251423005000 1.90 1 6 Yes g
6 ' ' : ] | . In the process of
Bauer/25l450003Q00 . 0.50 l. 0 No annexstion, 3/8/07
7 | Paimer/251450005000 - 0.50 0. 1 Yes | ” '
8 | Hylton/25 1450002000 050 0 | Yes
9 Palmer/251450004000 051 0 [ " Yes
10 | puncanf?51450001000 1.01 0 3 Yes :
Il ‘ MILAGRA
Milagra Lot 1/251451001000 0.16 0 i Yes PARTNERS, LLL.C -
12 0 : ‘ ' .- | BETTE ANNE
Milagra Lot 2/25145 1002000 0.13 0 | Yes . | SHUH, TTEE
3 | BRET & SYDNEY
Peterson 3/251451003000 0.20 ! 0 No PETERSON
14 | Milagra Lot 4 , ' J. DICKELMAN &
1251451004000 0.20 0 | Yes LAWRENCE
SA&TA
I5 METZGER, in
Metzga 5251451005000 0.20 I 0 No process
16 _ MILAGRA
Milagra Lot 6/25145 1006000 0.17 0 1 Yes PARTNERS, LL.C
17 _| Milagra Lot 7251451007000 |  0.39 0 1 Yes [ VARGA
18 MILAGRA
Milagra Lot 8/25145 1008000 0.2 0 | Yes PARTNERS, LLC
19 J&C LOPEZ,
PROPERTIES
Milagra Lot 9/251451009000 0.22 0 1 Yes LLC
it v 52810 acl w8\ 181330160-oschmaster pipAningrepanybsd wastawaler system mp-inal.dag 5.45
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20 I&C LOPEZ
Milagra Lot PROPERTIES
10/251451010000 0.21 0 ] Yes |LLC

21 | Milagra Lot MILDRED L
11/25145101 1000 0.21 0 i Yes |FREY

22 | Milagra Lot . MILAGRA
12/251451012000 0.25 0 1 Yes | PARTNERS, LLC

23 | Milagra Lot MILAGRA
13/251451013000 0.19 0 1 Yes | PARTNERS, LLC

24 | Milagra Lot MILAGRA
14/251451014000 0.20 0 I Yes | PARTNERS, LLC

25 ' MILAGRA
Milagra limited common area 0.19 0 D No PARTNERS, LLC

26 | Innesfree (Lopez Community ' ,

Land Trust)/251423011000 2.00 ] G No 137 Milagra Ln

27 | Milagra Partners LLC
Commons B/251451015000 1.27 0 0 No

28 | Milagra Partners LL.C,

Cominons A/251451016000 3.52 0 0 No
29 | FBSD Lot by _
STP/251541013000 0.51 0 0 No

30 [ Richey (Lopez Living LLC) ' ) ; '
/251541003000 SIRATE 0 28 . Yes

31 | Diller-A/251541002 283 | 0 0. | . Yes

32 | Diller-B/251541001000 4,53 0 16 Yes
_ 33 | Diller-C/251541018000 1.01 0 3 Yes
34 | post Office/251541019000 078 - | ‘1 0 No
35 | McGee/251541004000 0.69 I 1 Yes
36 342 PORT
Creps/4 1024000 0.87 0 3 Yes | STANLEY ROAD

37 | Crepsf41005000 - 0.67 0 3 Yes

38 | Goddis/41017000 - _

(251541017) 0.43 i 0 No | 478 LOPEZRD

39 | Lopez Apt
Association/25 1541006000 0.98 18 0 No

40 | 1slander Bank/251541007000 |  1.02 i 3 Yes

41| Cawley/41023000 0.44 { Q No

42 | Berg/41020000 0.75 2.25 0 No

43 | Bergf41025000 0.20 0 0 No

44 | Episcopal Church/2514-

32001000 2.96 2 0 No

45 | Anerdeon/25 1432012000 1.27 0 5 No

46 Petitioned for
B, Smith/2514320035000 4,90 1] 16 Yes annexation

w v'5Z813active\ 151330 100-bsamastar planning\raporthsd wastawabsr systers mp-linal.doe
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47 | Apostolidid/251432013000 4.09 0 14 Yes | annexation petition
48 | Ledger Investments
LLC/251541011000 1.51 2 4 Yes
49 | Lopez Housing
Options/25 1541030000 0.23. 2.5 0 No
50 | Lopez Housing
Options/25 1541031000 1.535 0 16.5 Yes 14 street addresses
51 | Dye/251541016000 2.10 0 8 Yes
52 | Lopez
Village/25 1541009000 0.46 0 1 Yes
53 1 LCCA/251541012000 5.08 6 8 Yes
.54 | LCCA/251552039001 2.85 1 10 Yes
55 | Lopez Children -
Center/251552039002 ' A
(251544001) 0.78 2.5 2 Yes
56 | County Lot/251552051000 0.70 0 0 No
57 | Morgantown (LCLT) :
(251554001 to 251554007 1.59 7 . g No 251552033000
58 | Coho(LCLTY251553001 to ’ ' K ‘
3007 . . 1.00 71 0 No 2515520533000
"~ 59 | Park (Cathelic _' o ) ' E '
- Property)/251544004000 - | 206 | 0 -} 0 | No
60 | Pickering Yard/44017000 | 037 |- 0 | 0 No
61 | Pickering ' . T
- | House/251544016000 0.83- | 0 No.
62 | Edenwild/251544015000/017 |  0.90 5 0 No
- 63 | : : : 251544003000
Lopez Village Market (TLC metered site, ERU
Lopez LLC)/251545002 . 0.67 8 0 Na equivalent
64 | Nursery {Village center : :
building ‘ ' : s ;
LLC)/251551020000 0.22 1 0 No 251551021000
65 | Shops (Love Dog Café, et al,
Stewart)/251551021000 0.22 1 0 No 251551022000
66 | Offices (Real E., et al,
Albritton)/251551023000 0.22 235 0 No
67 Street ROW, Eads
SJC/251544014000 0.46 0 0 No Lane
68 Street ROW, Eads
SJC/251552008000 0.18 0 0 No Lane
69 Street ROW, Eads
SIC/251551027000 040 0 0 No Lane
70 Street ROW,
SJC/251551029000 1.00 0 0 No Village Rd
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s Street ROW,
SJC/251551026000 0.75 0 0 No Washbumn PI.
72 Street ROW,
SIC/A251551025000 0.58 0 0 No Tower Dr
73 Lopez Village
Drury/251551004000 0.09 0 1 Yes Center
74 Lopez Village
Drury/25155 1005000 0.08 0 | Yes Center
75 Lopez Village
Drury/251551006000 0.08 0 l Yes Center
76 , ' Lopez Village
i The Bay Co./251551007000 0.05 0 | Yes Center
l 77 77| Lopez Viilage
s The Bay Co./251551008000 -~ 0.05 0 i Yes Center
78 +{ Lopez Village
Catherine/25155 1009000 0.05 0 | Yes Center
79 | Catherine Washburn mem Lopez Village
assn/251551010000 0.05 0 1 Yes Center
80 1 Catherine Washburn mem Lopez Village
assn/251551011000 0.05 0 1 Yes Center
81 | Catherine Washburn mem ' . Lopez Village.
assn/25155 1016000 0.10 0 1 Yes | Center ,
82 _ AT o o R S Lopez Village - -
Goode/251551017000- Q.10 1.25 0. | 'No |Center ‘
83 | Hilton Gerger - ' o ) Lopez Village
/251551018000 : 0.10 2.25 0 - No Center
-84 | Hilton Gerger : o : Lopez Village
7251551019000 0.10 0 1 Yes Center
‘85 | ' : : Lopez Village
James/251551020000 0.10 1 0 No Center
86 . . Lopez Village
Arnston/251551014000 0.21 4 0 No Center
87 | Lopez Thrift _ ‘Lopez Village
shop/25155 1013000 0.05 0 | Yes Center
88 { Krant family properties Lopez Village
LLC/251551012000 0.05 0 l Yes Center
89 Lopez Village
Quay/251551012000 0.05 0 i Yes Center
90 | Lopez village
association/251551028000 047 -0 0 No COmMmOon area
91 | Liguor Store (ledger
Investments
LLC)Y25154 1022000 0.29 3.5 0 No
92 | Pharmacy/Law (Lopez
professional
center)/231541015000 0.82 3.75 0 No
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93 | Coffelt's

Yurts/251541014000 0.29 1.5 Q No
94 | Clinic Building (Catherine

Washbum member

assn)/25154401 1000 0.37 I 0 No
95 | Clinic H Pad (Catherine

Washbum mem

assn) 251551003000 0.17 1 0 No
96 Historic

Museum/25154 1008000 0.57 1 0 No
97 | Wren Studios/251551001000 |  0.56 I I Yes
98 | Colombo/251544002000 0.55.-..1.2.35 0 No
99 | Parking Lot (Hanson, et

al)/251551002000 _ 0.35 0 { Yes
100 | Village Park (LV

Assn)/251551024000 1.35 ( 0 No
101 | sStephens/251550011000 0.57 2.85 0 No
102 | Bay Café etc(The Bay

Company LLC)/43001000,

Raser | 0.53 55 - 0 No
103 | Westlund/43013000 047 1 0 No
104 | Durocher/02000 o ooear [ 0 ‘No -
105 | Settles/03000 - 0.13 { 0 No -
106 " | Burgess/04000 ' 037 [ 0 No
107 | Carpenter/05000 0.40 | 0 No
108 | Serensen/06000 - 0.42 1 0 No
199 | san Juan County/07000 0.26 0 l Yes
N0 | porter/08000 . 0.23 l 0 No
1 | stowe/09000 0.24 ! 0 No
12 | wren/43010 - 0.29 15 0 No
113 | Gilbert LLC/25154301 0.54 1 0 No 43010000
114 | plamn/252212002 0.63 I 0 No 251501 1000
5 | Weeks/252212001 0.62 I 0 No 12001000
HE | | ocker252212003000 0.55 I 0 No
H7 | Sorenson/252212004000 1.08 I 0 No
118 | SICLand

Bank/25 1544013000 23.88 0 0 No Wetland
119 | Sarenson/25221 1011000 0.87 0 2 Yes
120 | sorenson/252211012000 045 0 I Yes
121 | Montgomery/2522 | 1009000/

252211008 0.87 I I Yes
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2 | Montgomery25221 1013000 | 045 | ¢ I Yes
[23 | Wesks Barn
LLC/252211010000/Toe
Angel 6.50 | 22 Yes
124 | Weeks Garage
LLC/2522] 1005000/Joe
Angel 0.73 I 0 Ne
125 | Fire
Department/25221 1006000
{251544006) 0.83 1 0 No
126 | Lopez Island Community N E '
Church/25 1544005000 2.00 3. 0.0 | "Ne
127 | Condo's West of Community
. Church/25154%015000 2.23 14 0 No | 127 Lopez Road
128 | williams/25 1544009000 0.66 25 | 0 No
125 | Lopez Village HMB
LLC/251544008000 1.71 10 0 Yes
130 | Lopez Village HMB
LLC/251544010000 1.19 I 0 No
131 Foss/252322003000 1 076 | I Yes
132 | Forester/252322001000 9.93 0 36 | Yes
133 Poiter/251433010000 239 | 0 8 _ Yes
134 | Nichols/251433005000 _2.51 0 8 Yes
135 | McDaniel/251433004002 | 0.11 0 I Yes
136 | McDaniel/25 1433004001 i.04 1 2 * Yes
137 | Lopez Island Library —
District/25143301 1000 0.94 : 0 No
138 | Cade/2514330030000 2.43 { 8 Yes
139 | FBWA- . '
Reservoirs/251433009000 . 0.22 0 0 No -
140 : _ ' : Petitioned for
Grant/23 1433001000 6.75 0 26 Yes annexation
141 | Lopez Rd in Vill, 2.09 0 0 No | ROW
142 | Lopez Rd (Half) 1.77 0 0 No | ROW
143 | Weeks Rd 2.18 0 0 No |ROW
144 | Weeks Point Rd 1.61 0 0 No _|ROW
145 | Fish Bay (Full) 4.14 0 0 No | ROW
146 | Fish Bay (Haif) 1.14 0 0 Ne |ROW
147 | Hummel Lake 1.77 0 0 No
Total Within UGA Boundary
197 1745 346 &
Nota: (1) For mast racent updated acourate existing ERL data, contact the District.
(2 Property areas are approximate only. For exact acreage, please sae the Counly's record.
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Property | Wi . ;.»} timated o,
Area {acres) X "New ERU™ R e

i - '. ) iy ‘;r :
Total ougfe’
and FREGE 367.0487T® 130 10 %

{1y Estimated existing developed units, but they are not.connected (o the
{2) Estimated potential new future units,
R ) This study assumed that the area will not be serviced until the existing service area and
o UGA is approaching buildout condition if this area is to be serviced in the future.

T
HereStigt, not
connectedi,

Total 140 E}%

District’s sewer system.

Although ERU and typical household used by the US census are different concepts, we felt they
should be fairly close in terms of the number of persons in each ERU or household. Therefore,
we assumed that each ERU is equal to a typical household of the Lopez Island for this study
purpose. We also felt that the original definition of each ERU equates to 2.3 people was higher
for the present demographic condition on the Island based on historic data and discussions
presented in Section 4 of this report. Hence, 2,12 people per ERU are used for population
projection. Table 5.5 is & summary of the estimates for the various sub areas and projected

Estimated Buildout
Population Equivalent
(people) 1,247 639

(1) Estimated existing developed uniis, but they are not connected fo the District's sewer systam.
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_populations. N
o Table 5.5 ~ERU Summary and Population Projections
‘ E Area: Quiside
. UGA UGA, but within
Area Descriptions area FBSD service area
' ! Area (acres) 197 220 |
_ Existing ERU 173 _ 136
! Estimated New ERU |
. Based on lot unit 346 138
Estimated New ERU
E with 20% Increase 415 166
Total Buildout ERU 588 301
Estimated Existing
! Population Equivalent
(people) 367 288
Estimated Future
! Population Equivalent
Increase {people) 880 351
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5.1.3 Future Growth Rates

Future growth will fluctuate in accordance with local and or national economic conditions.
Previous studies have proven that it's very difficult to forecast future growth rates because
growth is affected by many factors. Historically, the District's ERU record data in Table 4.1
showed an annualized average growth rate of 3.45% from 1996 to 2007. This period includsd a
racro booming economy in the 1990s driven by internet based technologies and a booming
house markst in recent years. 1t is reported that the San Juan County Planning Department has
proposed a 5.8% growth rate through the year 2020, and a 3.8% growth grate thereaftsr within
the UGA, The growth rate cutside of the UGA Is proposed to be 2.5% per year. These assumed
growth . _Eal‘es',app‘éar'. réasonable based on past growth rates and the present condition,
Thersfore, the County’s growth rates are used to project the fulure ERU and populations for the
year 2020, 20 years (year 2028) and the time needed to reach the buildout conditions, Rasults
of the projections are presented in Table 5.6 and Figure 5.5,

Table 5.6 -Growth Rates and Population Projections

: Assumed Assumed
Year 2008 Growth Year Growth Year | Projected | Year to
Area. {Existing) | RatesUpto | 2020 | Ratesafter | 2028 | Buildout Reach

Ne - Desci'iptiqn' ERU |- 2020 - [ERU{ 2020 ERU { ERU | Buildout
| | UGA 173 56% | 333 | 38% 449 588 | 2036
‘Within . : o

'FBSD But |
outside of |
uGa 4

3

2040

142 i *“‘%42“ 142

" Total 4309 658 | 813 ' 1032

e By B B

{1): The Eastshore South are is not currently within tha service area of the FBSD.
{2) Estimated existing developed units, but they are not connected to the District's sewar system.

Based on the assumed growth rates, the UGA area will reach buildout condition by 2036 or 28
years from now, and the currant service area will reach buildout condition by 2041 or 33 years
from now.
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. Figure 5.5 - ERU and Population Projections -
' 5.2 FLOW AND ORGANIC LOADING PROJECTIONS -

, Histarical data analysis in Section 4 has determlned the followmg desagn cnterla for the D:strlc:t s
' plant influent flow:

« ERU flow loading: 100 gal/ERU, summer; 93 gal/ERU, winter
* ERU organic loading: 0.15 lbs BOD/ERU, summer; 0.11 Ibs BODJ/ERU, winter
0.14 Ibs CBODyERU, summer; 0.10 lbs CBOD<ERU, winter

e T3S: 37 mg/l

s pH: 7.06 s.u.

* Ammonia: _ 57 mg/l

+ Temperatures: 46°F (7.8°C) winter; 63°F {17.2°C) summer
* Peaking factor: 3.5

Using the above the design criteria and the projected ERU data in Table 5.8, future hydraulic

loadings and organic loadings for year 2020, 2028 and the buildout conditions were estimated
and listed the following Table 5.7:
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Table 5.7 - Summary of Projected Loadings

Areas

UGA

Total of UGA and

FBSD

Eastshore South'"

Total

Year

Parameters

Summer

Winter

Wi

Summer

inter

Summer

Winter

Summer

Winter

ERU

333

slé6

658

Average

flow (gpd)

33,286

30,956

51,557

47,548

63,757

61,154

Pazk flow
{gpd)

116,502

{BD,448

167,816

230,148

214,037

BODs
loading

[ {Ibs/d)

50

108,347

37

17

57

99

72

2020

CBOD;
loading
{Ibs/d)

47

33

52

66

ERU

449

671

813

Average
flow (gpd)

44,858

41,718

67,119

6

2,421

81.319

75,627

Peak flow
(gpd) -

157,004

146,014

234916

218,472

84,616

264,693

BOD;
loading -
(lbs/d)

67

40

[0t

74

122

89

2028

CBOD;
loading
(Ibs/d)

63

45

. 94

67

14

gl

ERU

588

8590

103

2

Average
flow (gpd)

58,813

34,606

88,958 | 8

2,731

3206

_ 103,158

95,937

Build

Peak flow

(gpd)

105,846

191,437

311,354

288,559

14200 |

49700 -

46221

361.054

335.780

BGD,
loading
{Ibstd)

88

63

98

21

155

I3

-out

CBOD;
loading
(Ibs/d)

82

59

125

89

20

14

144

103

(1)

It is assumed that if the Eastshore South area is lo be serviced b

it will not be connected to the District prior o 2028.
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6.0 Existing Conditions and Evaluations

6.1 GENERAL

This section describes the District's existing wastewater systems, provides assessments for the
current conditions of the existing systems, identify deficiencies and improvements for meeting
the needs for the present conditions, year 2020 condition, the projected 20-year condition and
the uitimate buildout conditions. '

6.2 WASTEWATER COLLECTION SYSTEM

Description: The District's wastewater collection system consists of more than fiva (5) miles of
2", 3", 4" and 6" pressurized PVC sewer pipes, isolation valves, air vents, septic tanks and
pumps. The collection system starts from the Builer Way al the south end of the District's
current service area. The sewer main along the Fisherman Bay Road in the Eastshore North
area consists of 4" and 6" mains, They were originally sized to allow servicing the Eastshore
South area. There are two 4* mains going to the plant. This arrangemsnt provides operational
and maintenance flexibllity for emergency bypass or repair needs. Figure 6.1A and6.1B shows
the District's collection system. . _ : o e

The collection system is a septic tank effluent pumping (STEP) system. Each individual user
connection includes a septic tank, a pump with controls and discharge pipe to the sewer main
flowing to the District's wastewater treatment plant. The District pumps the seplic tanks on a
regular schedule. The STEP system is operated and maintainad by the District. There are
appropriately a half dozen different types of submersible pumps in use, but all have the same
motor, The District receives about one or two calls each month from the users for assistance. All
pumps are aquipped with audible alarms. The District reviews and approvas naw conngctions,
and enforces septic tank maintenance requlrements.

Evaluations: The existing wastewater collection system is generally in fairly good condition.
Some air vents and valves in the collection may need repair or replacement due to hydrogen
sulfide corrosion. The main problem with the collection systemn is inflow/infiltration {I1) to the
sewars. Because the sewer main is a pressured system, it is suspected that the 1/| occur mainiy
through connectionsfjoints with structures and septic tanks. As discussed in Section 4 of this
report, the District has been mitigating the 1A contributions in the last several years, and is
committed to continue rehabllitation for reducing the 11 flows. The District also-requires the use
of modern construction fechniques for the new sewsr system and septic tanks construction to
pravent the W flow contribution. Record data analysis in Section 4 of this report has shown that
il flow is decreasing.
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Figure 6.1A — FBSD Wastewater Collection System Plan
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The optimal fiowing velocity in a force main is generally 4 to 6 f/s. Based on this range of
optimal velocity, a single 4" sewer main is estimated to havs a conveyance capacity of 225,500
gpd to 338,200 gpd, and the 6" sewer main s estimated lo have a capacity of 507,300 gpd to
760,900 gpd. These capacities are well ahove the District's plant's permitted summer capacity
of 34,000 gpd and the projected buildout flows even when the Eastshore South area is added to
the District.

Currently influent flow to the WWTF varies from 11,000 pgd to 27,000 gpd. For this range of
fiows, the velocity in the 4" sewer to the WWTF varies from 0.19 #t/s 1o 0.48 fi/s. The flow
velocity in the 4" sewer is much lower than the industry recognized minimum velacity of 2.0 fis.
Therefore, it is advised that the District flushes the sewer périodic,a_[ly'io cledan out the settled
solids. ’

Recommendations: No major improvements are needed at present for the collection system,
6.3 WASTEWATER TREATMENT PLANT
€.3.1 Plant History

The FBSD plant was originally buili in.
1978 for a design capacity of 27,500
gpd. The original plant cansisted of an -
influent flow metering unit, a single-cell
aerated lagoon (L-1) and a chiorine
disinfection unit. In 1995, the plant was
expanded to a two-cell aerated fagoon
system by adding a new aerated
facultative lagoon (L-2) for meeting the
growth needs in the area. The capacity
of the plant was increased to 34,000
gpd and 56 Ibs. BOD; /day for the
Summer months {April to November),
and 23,000 gpd and 38 |bs, BOD; /day
for the winter months (December to

March). The two lagoons were operated ‘ .

in series. The L-2 lagoon was a primary P-6.1: FBSD Plant Overview
treatment lagoon and was aerated by a 2-horsepower mechanical surface aerator. Effluent of
the L-2 {agoon flowed by gravity to the L-1 lagoon that acted as a secondary treatment and
settling fagoon prior to lagoon effiueni discharging to the disinfection unit, The L-1 lagoon was
also aerated by a 2-horsepower mechanical surface aerator. The 1995 expansion also included
a new chlorine contact chamber, a new chlorine feed pump, and a new laboratory building. in
2003, the L-2 lagaon was modified, and separated inta three (3) cells. A new influent flow tank
and an anaerobic cell were also constructed. In April 2004, the L-1 lagoon was taken out of
treatment service. In 2006, a subsurface flow constructed wetland was constructed for polishing
the lagoon effluent before disinfaction, Currently L-1 is used only occasionally for storage
purpose during extreme heavy rain events. The District was now requested by the DOE 1o
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decommission the L-1 lagoon and appropriately dispose of the lagoon sludge. The District has
recelved approval of the (-1 decornmissioning Plan and is scheduled 1o complete the
decommissioning by the summer of 2008, The District is considering the potential uses of the L-
1 lagoon area once the decommissicnfng is compieted. But no detailed study has been done, so
no decisions have been tade at present,

6.3.2 General Process Descriptions

The Fisherman Bay Sewer District plantis a Class | plant. The District's existing plant consists
of the following components in a downstream order: the influent metering system, the influent
flow tank, the anaerobic pretreatment cell, the aerated lagoon L-2, the constructed wetland, the
chlorine disinfection system, and the plant effiluent metering system.

- generally aerated in the night fime only, and the third is 3 nen-aerated setiling celt, Openings on

the floating baffle curtains allow the flow to move from one cell to the next cell, Fiow leaves the
settling cell to the subsurface constructed wetland, Th'e flow enters the wetland from one end,
then goes throughthe wetland media, and exits from the opposite end of the wetiand. Flow from

the wetland then 90es lo the chlorine contact chamber where calcium hypochlorite tablets are

added for disinfection, After leaving the contact chamber, flow moves through the sfflusnt flume
where plant effluent is measured by the same type of flow device as the influent. The fiume Is
also the location where composite effluent samples ang grab samples are taken, After the
flume, plant sffluent discharges to the San Juan Channel vig g 4 outfall line, 2800 feet in length,
with a single diffuser port. '

The existing L-1 lagoon is currently not part of the treatment systern, but accasionally used for
emergency storage. Figure 6.2 is the plant site ptan, and Figure 6.3 is the plant’s process tiow
diagram and hydraufic profile. A detailed description and evaluation for each component of the
plant are provided below.

6.3.3 Current Hydraulle and Organic Loadings
The permitted manthly average hydraulic loading far the plant is 34,000 gpd for the summer

season (April to November) and 23,000 gpd for the winter season (Decamber to March). The
permitted organic loading for the plant is 56 bs BODy/day for the summer season and 38 |bg
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BOD:/day for tha winter season. In the plant's permit, the Department of Ecology requires the
District to submit a plan and a schedule whichever the following occurs first:

1. The actual flow or organic loading reaches 85% of any one of the permitted loading
for three consecutive months; or
2. When the projected increase would reach the permitied capacity within five years,

Record data in Table 6.1, and Figure 6.4 and 6.5 shows that monthly averags flows in the winter
season have reached 85% or exceeded the permitted capacity in several occasions in the last
11 years. But there never have been any three consecutive monthly flows reaching 85% of the
permitted capacity. The high flows were almost certainly caused by I/ contributions because of
heavy rains. As the Disfrict progresses in rehabilitating the existing collection system,
continuing reduction in /] flow contribution is expected, and incidence of high flow may not -
occur again or very rarely. The permittsd winter season capacity is much lower than the
summer capacity, The basis for determining the winter capacity should be reviewed to see if a
larger capacity can be granted. The highest summer flow was 76% of the permitted capagity.
However, majority of the actual flows in the last 11 years were below 70% of the parmitted
capacities.

Table 6.1 - Record Flow Data Summary

Date Average Influent Floym-| Permitted Capacity Percentage of Permitted
. (gpd) ‘, {gpd) . Capacity .
Jan-97 - 24000 3 23,000 jdf%

.| Feb-97 . 19000 % 23,000 5 83%
Mar-97 E 120007 - 23,000 L B9Y%,
Apr-97 - 11000 34,000 - i 32% -
May-97 12000 34,000 A
Jun-97 . 21000 34,000 62%
Jul-97 - 16000 - 34,000 7 47% -
Aug-97 - .7 17000 - .- 34,000 %7 ' '50%
Sep-97 -+ 13000 B 34,0007 . 38%
Oct-97 1 .7 12000 34,000 0 35% uF
‘Nov-97 % 10000 34,000 - ' 29% %
Dec-97 7] 18000 - 23,000 . 78%
Jan-98 7 25000 - ;23,000 109%
Feb-98 12000 S 23,000 - 52%
Mar-98 18000 23,000 T T8%
Apr-gf 14000 34,000 41%
May-08 16000 e 34,000 47%
Jun-98 12000 7 34,000 4 35%
Jul-98 16000 ¥ 34,000 - 47%
Aug-98 16000 % 34,000 .- 47%
Sep-98 13000 34,000." 38%
Oct-98 10000 34,000 29%
Nov-98 13000 34,000 38%
Dec-98 30000 23,000 , 130%
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Plant effluent BOD;, CBOD; data for those months or weeks that had hydraulic flows and/or
organic loading approaching 85% or exceeding 85% of the permitted Capacities were compiled
and summarized in the following Table 6.3.

Table 6.3 - High Loading and Effiuent Quality Data

Permitted | Permitted Percentage of
influent | Influent | Hydraulic Organie permitied Capacity Effluent
Flow BOD; | Capacity Capacity
Date {Lbs Flow Organic | BODs; | GBOD,
[mgd] mg/l {gpd) BODd) Loading | loading (mg/) | (mg/)
Jan-97 | 0.024 47 0.023 38 104% 25% 16.2
Feb-97 { 0.019 96 0.023 38 83% .| 40% 12.3
Jan-98 | 0.025 107 0.023 38 109% 59% 15,2
Dec-98 0.03 99 0.023 38 130% 65% 17.2
Jan-99 | 0.027 114 0.023 38 117% 68% 33
Feb-09 | 0.019 206 0.023 38 83% 86% 25
May-99 | 0.017 331 0.034 56 50% 84% 107
Jul-99 0.026 283 0.034 56 76% 110% 50
Dec-01 { 0.0202 135 _0.023 38 B8% 60% | 95
Jan-02 | 0.025 141 . 0.023 38 109% 77% - 17
Aug-02 | = 0.02 303 0.034 | &8 59% - 90% |. 32 | .
12/7104 | 0.021 | 1096 0023 | 38 . - 81% | 51% 134 | 107
1/18/05 | 0.054 100.2 | 0023 38 | 235%" 118% 223 | 207
_2//05 | o0.022 76 | 0023 38 96% 7% 151 13.1
7/5/05 | 0024 236 0.034 | 56 1% B4% 22.2 20.2
Jan-06 | 0.023 17 0.023 38 100% | 59% 12.6 11.9
Dec-06 0.02 93.3 0.023 38 B7% 41% 131
Jan-07 | 0.023 87.9 0.023 38 100%. | . 49% - | 135

Data in Table 6.3 shows that high flow or organic ldadin_gs have not affected the plant

But it is also possible that actual capacity of the plant is larger than the permitted capacity,
espacially with the recent additions and upgrades for the plant,

6.3.4 Influent Metering

Description:  The influent flow metering system is located inside a small building. The metering
system consists of a pre-fabricated fiberglass flume and a Stevens float gage in an integrated
stilling well. The flume is manufactured by Free Flow. The flume is connected to 4" pipes at both
ends. The gage on the flume shows that the maximum measuring depth is 0.45 ft. The
instantaneous totalized flow rate and totalized daily flow rate are measured by the Stevens A/F
data logger.
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The flume appears to be a large trapezoidal type of flume with a 60° V-notch throat. The
Owner's flow rate table shows a maximum measuring capacity of 214,100 gpd. Information on
the manufacturer's website indicates this flume has a maximum capacity of 148 gpm or 213,120

gpd.

Evaluations: The 60" V flumes have a sharp V-throat section similar to a V-notch weir and
produces superior
resoiution for accurate
flow measurement
down to 1 gpm. Tha
trapezoidal flume has
the following application
advantages over other
fiumnes and weirs.

» The botom s

flat from
entrance 1o exit P-6.2: Influent Flow Meter and Building

for better head conservation.
« Trapezoidal flumas do not require a free-fall discharge to operate correctly. -
s The natural shape of the flume mimics many earthen and concrete-lmed dttches Little or -
' na transition i$ required in these situations. ’
. B0V trapezoadal flumes provide a practical means of obtaintng good flow data on low
and intermitient tlow streams. This flume produces more readable head under 10 gpm
than any other flume or weir. A

The fluma's capacity appears adequate for the present flow conditions and the projected year
2020 conditions without the Eastshore South connections. But the operator has reported that
flume was overflowed several times in the past during heavy rain events, and now he has to
throitle down the valve an the influent pipe to the flume for preventing overflowing the flume
during heavy rain events when several pumps in the collection system are running at the same
time. The operator stated that the overflow was not caused by the limitation of the flume
capacity, rather it was due to the limited capacity of the plant's 4" outfall pipe. The inadequate
capacity of the outfall pipe caused water backing up in the lagoons and in the flume. More
detailed discussions for the outfall will be provided later in this report.

Though the flume is located within the building, il was reported that odor has escaped from the
flume in the past. Therefore, the flume must be covered, and lwo small compressors are used to
take stinky air to the L-2 lagoan far adar control.

The existing Stevens flow meter is funclional. Flow data is generally downioaded once a month.
The flow meter offers instantaneous flow reading at the site, but nat totalized flow reading.

Overall, the influent flow metering system appears adequate for meeting present and year 2020
flow measuring needs.
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Recommendations:  If financial resources are available now or in the future plant expansion,
{he District should consider the following improvements to the influent metering system:

* Replace the existing large flume with an X-large flume that offers a measuring range of
1 to 600 gpm or 1440 gpd ta 864,000 gpd. The X-large flume will be able to meet the
current and buildout flow measurement needs.

Elevate and install the flume in a concrate channel for preventing overflowing from the
flume. The invert elevation of the flume should be raised to at least the same level as
the top berm of the L-2 fagoon. This invert elevation wilf prevent water level variations in
the lagoon from affecting the operation of the flume.

» Cover the new channel with checkered plate for odor control. L
* Repiace the existing Stevens flow metar with an ulrasonic flow meter for instantaneous
flow and totalized flow reading at the site.

6.3.5 Influent Flow Tank

Description: Duting the 2003 piant upgrade
design, serious scum accumulation and corrosive
problems were reported in tha existing influent
manhole #4 upstream of L-2. The operator had to
clean the scum in the manhole occasionally,
Therefore, for the convenience of cleaning potential
scum, a concrete fank is constructed before the -
anaerobic csll. This tank is also designed for flow
diverting and flow splitting purpose. Flow diverting:
is meant to direcl flow directly to L-2 through the
existing FSC-2 structure with bypass pipe. Flow
splitting is meant to split flow evenly between the
proposed new anaercbic cell and future second
anaerobic cell. The design capacity of the tank is
1,000 gallons, which provides 0.7 hour delention =5
time for the permitted 34,000 gpd flow and 1.0 hour P-6.3: Influent Flow Tank
for the 23,000 gpd fiow.

= R W IR

Evaluations: The Influent Flow Tank appears functional as the designed intended. Greass is
trapped by the tank. The collected grease is pumped twice a year, and sent to Teneleo Inc, in
Lake Stevens for final handling and disposal.

Recommendations: No improvements are needad at prasent.

6.3.6  Anaercbic Pretreatment

Description; The Anaerobic Pretreatment Cell consists of a HDPE lined earthen pond and a
six (6) feet diameter, 5 feet high cencrete manhole pit at the bottom. The cell has interior slope
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of 2:1. Operational water depth of the cell is 15 feet wu 3 feet freeboard. The cell's operatmg
volume is 83,000 gailons at the 15 feet water
depth. Based on the engineer's experience,
and as a rule of thumb, the anaerobic
pretreatment cell is generally designed to
maintain 2 days hydraulic retention time
(RRT). Therefore, the cell has a hydraulic
capacity of 41,500 gallons based on 2 days

HRT.

Influent to the cell enters from the bottom of
sump, and then flows upward 1hrough ‘the
sludge in the sump and the pond, which is
similar to the upflow anasrobic sludge blanket
(UASB} reactor. The sludge layer in the pit
and in the pond is rich with anaerobic bacteria
that remove influent BOD. The sludge layer
also acts like a filter to entrap the influent
solids. :

The design goal for the cell was to remove -
50% of influent BODs. The purpose is to
reduce carbon source for controlling algae
overgrowth in the L2 lagoon and reducing : ,
solids accumulation in- the downstream P-6.4: Anaerobic Pretreatment Cell
lagoon. BODs removal in the cell with _ L

anaerobic process also reduces aeration energy requirement for the L-2 lagoon aeration,

To contral the septic odor from the plant influent, L-2 effluent is pumped to the celt for providing
an aerobic cap. The discharge manifolds in the cell are 3/4” diameter PVC pipes. The orifice
size on the manifold pipes is equal to the 3/4” pipe section area. Recirculation rate for the L-2
effluent is maintained at approximately 5 to 6 gpm.

Evaluations: Hydrogen suifide odor is often the concern for using anaerobic treatment
pracess. But ponds undergoing active methane fermentation can accept heavy BOD loads
without objectionable odor because of their neutral or alkaline pH buffer capacity and rapid
conversion of organic acids to methane and CO; prevents formalion of tow pH conditions and
emission of HzS. Odor had occurred from the cell approximately one month after the startup in
2004, But after reviewing characteristics of the influent wastewater, it was determined that the
odor was not generated by the cell, bul was caused by the odorous intermediate products in the
STEP influent wastewaler because the odor was not hydrogen sulfide smell and the same odor
was also noliceable at the influent flume. Initially, an existing algas mill was recommended for
controlling the odor. For several months, the mill was effective for confroiling the odor by
providing an aercbic cap in the call with gentle aeration. However, by late May of 2004, odor

6.80
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became noticeable again because of increasing degradation activities in the STEP system as
the weather became warmer. At this time, il was recommended recirculating the oxygenated
mixed liquor in the L-2 lagoon to place the aerobic cap in the cell for odor control. Little odor has
been noticed since the recirculation started. Therefore, recirculation has generally controlled the
influent odor at the plant.

Average removal rates of the anaerobic pretreatment cell were 27% for BODs and CBOD: and
26% for soluble CBOD; (see Table 6.4 and Figure 6.8), Thess removal rates were short of the
design goal of 50% removal rate. The low removal rates were caused by three unigue factors of
the plant. The first factor is weak influent organic strength due to the septic tanks. Septic tanks
in the STEP system have removed majority of the easily -settleable and biodegradable organic
components’in' the wastewater. This limited thé performarice of the cell in comparison with cells
receiving typical domestic wastewater. In fact, it's preferred that the anaerobic pretreatment cell
receives high organic loading because of its passive process. The capacity of the anaerobic call
is usually limited by its hydraulic loading, not the organic loading. The second factor is generally
low wastewater temperature due to VI flows, especially in the winter months. Low water
temperature reduces the activity of the bacteria, hence the performance of the cell. The third
factor is the recirculation for ador control. Recirculation introduces oxygen to the cell, which is
detrimental to anaerobic bacterla. Microscopic examinations showed that oxygen infroduced by
the recirculation has caused certain damage to the anaerobic bacteria in the cell. -

In spite of these unfavorable factors, the cell appears fo have achieved the design goal of

rreducing algae growth in the L-2 lagoon, improving L-2 performance and saving aeration energy

requiremnent. As shown in the Appendix E of the report, it would need 2 days hydraulic retention
time in the winter and 1.4 days hydraulic retention time in the summer to achieve the 26%
CBOD; in an aerated cell. Therefore, energy 'saving with the anaerobic pretreatment is
substantial.

As record data in this report has shown that influent TSS to the plant was very weak, therefore
TSS removat in the anaerobic pretreatment cell was never a concemn. Sludge accumulation in
the cell increased rapidly in the first year of operation (6 fest measured in the summer of 2004),
but has since decreased significantly because of anaerobic digestion. In May 2005, the sludge
was measured at 24", In June 2008, the sludge was measured at 18" in the manhole pitand 12"
at the bottom of the cell. These data shows that digestion has prevented the depth of
accumulated siudge in the cell from increasing since the startup.

Recommendations; The anasrobic pretreatment cell has been performing satisfactorily.
However, the District should consider installation of a floating cover for cell for odor control. The
floating cover was originally recommeanded in the design, but was not provided with the cell
construction because of the District’s financial condition at that time. If the cover is installed, the
existing racirculation system will not be needed. This will eliminate oxygen introduction to the
cell and improve the BODs removal performance of the cell,
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Figure 6.8 — Anaerobic Pretreatment Cell BOD,, CBOD;-and Filtered CBOD; Hemovals

6.3.7 Lagoon 1.-2

Descriptions: The existing L-2
lagoon was construcied in 1995
and is lined with 60 mil HDPE
liner. The L-2 lagoon s
approximately 10 feet deep with
3 feet freeboard, has a bottom
area of 2,410 square feet and a
water surface area of 11,373 and
a 3 to 1 side slope. Estimated
water volume of L-2 is 515,000
galions. In 2003, the lagoon was
separated into three {3) cells for
reducing short circuiting through
the tagoon. The lagoon was P-6.5: L-2 lagoon
divided into three cells using a
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36 mil UV resistant Hypalon™ floating baifle, The first two cells are aerated ceils. The third call
is used for sefllement and polishing. The aerated cell #1 has an operating volume of
approximately 257,500 gallons. The aeraled cell #2 and the polishing cell each has an
operating volume of approximately 128,750 galions.

The aerated cell #1 is aerated by a 3 hp Aqua turbo surface aerator, Mode IAER0O150-30, This
cell is aerated constantly. The aerated cell #2 is aerated during night time only by a 2hp Aqua
turbo surface aerator. The required oxygen for aerobic degradation in the day time is provided
by the algae growing in the cell. The operation of the aerator is confrolied by a timer.

Mséhanical surface aerators are rated 2.5 to 3.5 Ibs Oyhp-hour ", Assuming the two Aqua

" aerators (5 hp total) are capable of providing minimum 2.0 Ibs oxygen per horsepower per hour,

the two aerators are able to provide minimum 240 Ibs Oy/day. This equates to a 109 lbs BOD;
/day -organic loading capacity using 2.2 Ibs Oflbs BODs /day design criteria to account for
nitrification and benthic demand from sludge.

Evaluations: The permitted organic loading for the plant is 56 Ibs BODs /day for the summer
season and 38 \bs BOD; /day for the winter season. The permitted organic loadings are well
below the estimatad capacity of the exnst:ng two aerators even without any BOD removal by the
anaerobic pretreatment call. :

The proj‘ectéds‘ummer BODs loadings fbr the UGA and the FBSD service area are 79 Ibs/day
for year 2020, 103 Ibs/day for year 2028 and 135 lbs/day for the buildout condition. if the
anaarobic pretreatment cell removes at least 25% of the influent organic loading, the existing
two aerators will be able to meet the buildout aeration needs, but with no safety margin. In arder
to provide adequate safety factor, additional aerators will be required for the buildout condltlons

In addition to provide adequate oxygen for aerobic treatment needs aerators must also supply
enough energy to mix the contents of the lagoon. Depending on the depth and conﬂguratlon of

the lagoon, partially mixed facultative lagoon requires about 1 to 6.5 horsepower per million

gallons water, and partially mixed aerchic flow through lagoon requires 25 to 40 hp/million

galions "33 ") The threshold energy input value for the suspension of the solids Is about 7.5 to

8.75 hp/million gallon'™. Based on the mixing criteria in the literatures, the aerated cell # 1

requires an energy input of 2,25 hp and the aerated cell #2 requires an energy input of 1.13 hp

for the suspension of solids. Since the required energy inputs for both cells for mixing are less

than the rated horsepower of the aeratars, the two celis have adequate mixing.

Since the anaerobic pretreatment cell addition to the treatment process, algae growth in the L-2
lagoon has decreased. Algal counts above approximatelyl-3x10° per milliliter generally
confribute BOD above 30 mg/l effluent limit (Richard, 1994). Algae level in the lagoons varies
throughout the year. Genesally algae level is low in the winter months because of cold
temperature and short daylight time, and blooms in the spring when weather gets warm and
high in summer months due to long sunlight time. Microscopic examinations performed by Dr.
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Michael Richard observed low level of algae in the order of magnitude of 10%ml or lower in the
second year of operation (see Figure 6.9).

In addition to algae level
reduction, oxygen 'SW®;
generated by the algas
was utilized for beneficial w00
use of providing oxygen :
needs for aerobic activity 10 |§
in the lagoon. The use of B
algae oxygen achieved at 3 |¥
least 25% energy saving :

This algae lavel ar sbove wil
aflzct effient quatiy

operations.

because the aerator in ?'E:‘mu i
the cell #2 was operated = :
in nighttime only in & oo B
comparison with previous = |
<4 B

a0 |4

The influence of the
by the L-2 lagoon effluent

shown on Figure 6.10.

The winter effluent TSS g X i
and BOD; values were - Qprdd OO Apedt G Aped2 OB Ap05  Oenld Aed Qo Awds
generally lower than the _ ~ Time {year)

summer  because  algae B quure 6. 9 L-2 Effluent Algae Levels .

~growth in the winter is slow.

Figure 6.10 also shows that the BOD; lrend generally parallels the TSS trend.

Figure 6.11 shows that effluent CBOD is trending down below 25 mg/l since the summer of
2006, and SCBOD (filtered soluble CBOD) is generally below 5 mg/l. when soluble CBOD is
below 5mg/l, it is generally considered that CBOD removal is essentially completed. The
remaining 5 mg/l is considered lo bas the non-biodegradable refractory organics. It should be
pointed out that the particulate CBOD in the lagoon effluent is usually not the residual of the
plant influent CBOD unless the plant is overloaded organically. In fact, aimost all of the
particulate CBOD in the effluent are bio flac and algae. The high proportional particulate CBOD
in the fagoon effluent is an indication of the polishing cell's poor efficiency for separating the
solids from the liquid. This is one of the reasons that the CBOD or BOD monitoring data often
can not validale the calculated values based on the first-order kinetics equation.
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Figure 6.12 shows a large difference between the monitored BOD; and the calculated BODs;.
This is because that the monitored BOD; is not only influenced by algae and other particulate
BODs, but also nitrification. The difference betwesen the monilored CBOD; and the calculated
CBODs is smaller, due to the elimination of the nitrification influence, but still significant. The
monitored and calculated SCBOD; based on the Ky of 0.276 is very close. However, when a
large Ky of 2.5 is used for calculation as suggested by the literature ¥, the difference between
the monitored and calculated SCBOD; values becomes significant. This can be interpreted that
the plant was operated significantly under capacity.

The above discussions concluded that the first-order equation is the recognized formula for
estimating the aerated lagoon capacity, but the calculated results cannot be. reasonably
validated by the plant monitoring data.

Both the simple arithmetic average and the flow weighted average of the monitored influent

CBOD; to the L-2 lagoon from 2004 to 2008 were 77 mg/l (see Appendix E). Because lagoon

has excellent buifering capabillity and is very forgiving for shock loading, the simple arithmetic

average influent CBODs is generally appropriate as the design influent CBODs. For a

conservalive estimate of the lagoon capacity, 90 mg/l will be used as the design influent CBOD;

{o the L-2 lagoon. Using 0.276 for K, 7.7°C for the winter temperature, 17.2°C for the summer

temperature, 1.036 for the temperature coefficient, 257,500 gallons for the aerated cell #1

volume, 125,760 gallons for the aerated.cell #2 volume, and the first-order equation, 20 mg/l. |
CBOD;s for lagoon effluent, the hydraulic capacity of the L-2 is estimated to be 29, 500 gpd for

 the winter season and 41,400 gpd for the summer season (see Appendlx E)

Recommendations: The L-2 is performing well. No tmprovements are needed at présent. .

6.3.8 Constructed Wetland

Description: The constructed wetland was bullt in 2008. The wetland is a subsurface flow
sysiem (SFS) designed for -
41,424 gpd flow. The wetland
basin is lined with 36 mil
HDOPE liner. Bottom of the
basin is sloped at 1% from
inlet to outlet. The interior . :
side slope of the basinis 2 {o
1. The wetland has surface
area of 12,348 square feet.
The length to width aspect
ratio of the basin is 2 to 1.

The wetland media consists
of approximately 30% 3"
washed clean gravel and
70% of 2" minus shredded
tire chips. The depth of the

P-6.6: Constructed Wetland — May 2008
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media varies from 30" to 45". Total
media volume is approximately
31,000 cubic feet. The tire chips
media is located at the influent end
of the wetland. The design porasity
of the gavel is 0.39. But actual
porosity of the gavel media is 0.41
based on field testing. The porosity
of the tire chips is 0.57. The
design hydraulic retention time in
the watland basin is 2 days.

Vegetation in the wetland was
transplanted locally from the Lopez
Island. Common reeds are the
predominately plants in  the
wetland. Qiher vegetation in the
wetland includes cattails and
bulrushes. Wetland pictures show
that plants in the welland have
grown significantly in one year.

Projected wetland effluent GBODs -
4.7 mg/l based on the influent
CBODs; of 22 mg/l. Projected
wetland effluent TSS was 4.7 mg/l
based on influent TSS of 44 mg/l.

It e 4
. A

Evaluations: Table 6.7 shows the
L-2 lagoon effluent data, the
wetland effiuent data and removal
efficiencies for soluble CBOD,, CBODS and TSS. Lagoon effluent data that were before wetland
was in service is also included in P-6.8: Constructed Wetland — June 2007

the table. It is assumed that plant

effluent TSS is same as the watland effluent TSS.

u .' ‘

Table 6.7 — Wetland Influent, Effluent and performance Data

P > RS .
L2 Eﬁluem#f’ Wetland ”; Remgvai Efficiency
o 4

Date i R Plant - ‘

sceogd | cBoDs | TSS | SCBODS' | CBODS | EM.TSS | SCBODS | CBOD5 | 7SS

(mam_ ! (mgA) | (mof) | (mgh | (mg/h | (mgl) b (% ) | (%
10/28/03 | 4 34.5 2177 | 87%
11/4/03 34.5 1.2 39%
11/11/03 37 o 291 f 21%

£6.106
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In addition to the particulate CBOD; and TSS removal, other observed benefits of the wetland
includes reduction of fecal coliform, less chlorine dosage requirement and easy control of
chlorine residual for the plant effluent.

Picture 6.6 is the most recent picture taken at the end of May, 2008. The purpose of the
vegetation in the wetland is to take up nutrients in the lagoon effluent and transmit oxygen to the
wetland media for bacteria asrobic digestion use. Plant operator has reported that wetland
effluent has very low DO. In fact, the effluent has to be aerated with a small pump in an existing
manhole upstream of the chlorine contact chamber for preventing denitrification occurring in the
chamber. But the vegetation propagates in the wetland, DO in the effluent should increase,

In conclusion, it appears that debris in the wetland media has been washed out, and CBOD;
contributing compound leaching from the tire chips has either stopped or been consumed to
insignificant level. Wetland effluent quality is consistently very good. The monitored TSS and
CBODs values correlated well with the calculated values.

Recommendations:  No improvements are needed at present. Once vegetation in the wetland
fully matures and establishes, better effluent quality is expected. :

6.3.9  Final Effluent Disinfection

Description: The disinfection
system consists of a calcium
hypochlorite  tabiet feeding
device and a contact chamber.
The tablet feeding device was
fabricated by the plant operator,
Chlorine dosage is manually
adjusted by varying the stream
flowing through the tablet feed
device.

Shown on Figure 6.21 and
Figure 6.22 are the as-built
drawings of the existing chiorine
cantact chamber. The chorine °
contact chamber is 8' wide, 10-
3" fong and 7'-6" deep pre-cast
concrete tank. The chamber has
3" wide and 5' tall concrete baffles. The contact chamber has a volume of 3,000 gallons at 5 feet
water depth. At minimum 30 minutes contact time, this volume is equal to 144,000 gpd flow
capacity.
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Evaluations: Since the tablet feed device is an improvised systemn by the plant operator, thus
there is no capacity limitation because the operator can fabricate a new Iargé system if needed.
The capacity of the contact chamber is sufficient for meeting currently permitted plant capagcity.
But it is not large enough to meet the projected year 2020 peak flow disinfection needs.
Thersfore, the District should prepare to expand the disinfection system for meeting the future
flow needs. Potential alternatives for expanding the existing disinfection include expansion of
the existing chlorine contact chamber and replacing the existing system with an uitraviclet
disinfection system. These alternatives will be further discussed later in the report.

The District's current permit limits for fecal coliform are 200100 mi for mionthly average and
400/100 m! for weekly average. The District was in compliance’ with the monthly average permit
requirements with occasional weekly permit violations based on data shown on Figure 6,23, The
difficulty of fully compliance with the weekly fecal coliform permit requirement was primarily due
to high algae in the effluent and nitrification in the lagoon. Algae in the effluent provide
protective cover for the bacteria and reduce the efficiency of the disinfection. Nitrification in the
tagoon produces nitrite that consumes chlorine, thus reduce the amount of chiorine that can be
used for disinfection. High algae and nitrite often occur at the same time, which presents
difficulty of providing adequate chiorine dosage for disinfection within the required residual

chiorine Iimit.
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6.3.10 Plant Eifluent Metering

Description;  The sffluent flow metering system is located outdoor, enclosed by a wooden box,
and in the vicinity of the chlorine g o i L

contact chambar, The effluent
melering system is almost identical {o
the influent metering system. The
metering system consists ol a largs
pre-fabricated fiberglass trapezoidal
type of flume with a 60° V-nolich throat
and & Stevens flow mé&tér. The flume
is manutactured by Plasti-Fab. The
flume is connected to 4” pipes at both
ends. The gage on the flume shows
that the maximum measuring depth is
0.6 ft. The instanianeous totalized flow

rate and totalized daily flow rate are : .
measured by the Stsvens A/F data P-6.10: Plant Effluent Flume
logger.

Evaluations: Information. on the.manufacturer's website indicates this flume has measuring.
range of 1 to 120 gpm or 1440 gpd to 172,800 gpd. The flume' 's capacity appears adequate for
the present flow conditions, but very close to the projected year 2020 peak flow conditions. -

The exisling Steyens flow meter is functional. Flow data is generally downloaded once a month.
The flow meter offers instantaneous flow reading at the site, but not totalized flow reading. '

Recommendations: The District should conSIder the foliowmg lmprovernents to the influent
meterlng system in the future plant expanssons

] Rep|ace the existing large flume with an x-large flume that oifers a measuring range of
1 to 600 gpm or or 1440 gpd to 864,000 gpd. But if an effluent purnp station is installed
as recommended later in this report, then a magnetic flow meler is recornmended with
the pump station for effiluent metering.

» Install the flume in a concrete channel with checkered plate for better protsction of the
flume.

» Heplace ihe exisling Stevens flow meter with an ultrasonic flow meter for instantaneous
flow and totalized flow reading at the sits.

6.3.11 Plant Effluent Outfall and Discharge
Description:  After effiuent metering, plant effluent is discharged into San Juan Channel via a

4-inch diameter outfall, 2,800 feet in length, with a single 2-inch diameter diffuser port. The
outfall was repaired and anchored in 1994 and the missing 2-inch diffuser on the end of the pipe
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was replaced. In 2004, an outfall inspection was performed and the outfall was again re-
anchored and another 2-inch diffuser was re-attached.

Evaluatlons: The outfall is a gravity pipe with a submerged discharge in the San Juan
Channel. As-built information for the outfall is incomplete. The capacity of the outfall is limited by
the slope of the fall and the sea leve! in the San Juan Channel. Under normal conditions, only
the portion of the pipe that fies above the sea level flows by gravity at partiaily full. The rest of

. the pipe is flowing full under pressure. Presumably, the full flowing pipe is last portion of the

outfall prior to the discharge. The operator has reported that water backs up in the plant's
lagoon during heavy rain events due to the limited capacity of the outfall. Therefars, during the
extreme rain events, the whole length of the outfalt is flowing full under pressure. The capacity

" _of the outfall during full flowing condition is determined by the level differential between the sea

level and the water level in the effluent flume. The limited capacity of the outfall has not only

- caused water backing up, but aiso has limited the amount of flow the plant can accept due 1o

concerns of averflowing the influent flume. Restricting flow entering the plant during rain days
can potentially cause sewage backup in the collection system or even overflowing at some low
areas. Therefore, the capacity of the outfall should be addressed as early as possible.

There are several potential aiternatives for addressing the outfall capacity problem. These
alternatives include construction of a storage pond at the plant site, replacing the existing 4
outfall with a large pipe, construction of a parallel new outfall, or construction of a new effluent
pump station. The éffluent pump station appears to be a cost effective alternative for addressing

‘outfall capacity problem in comparison with the other altematives. This alternative can
potentially eliminate the need for upgrading the existing effluent metering system by using a

magnetic flow meter instead, Detailed evaluations of these alternatives are providad in Section
7 of this report. B : ‘ .

Recommendations: The recommended alternative is to constrict a new duplex effluent pump

station. The operation of the pump station will be autolmaticaliy‘controlled by levels in the -

wetwell.

"The effluent pump station alternative requires upgrading the existing the generator for

smergency uses and checking the
pressure rating of the outfall pipe. The
new generator shall include an
automatic switch for turning on/off in
the event of power outage,.

6.3.12 L-1 Lagoon

Description; The L-1 lagoon was .
built in the 1980 and operated as the |}

primary aerated lagoon. After the 1895
plant expansion, this lagoon was
operated as an agrated
polishing/seltling cell. But after the & RN
2003 plant upgrade was completed, P-6.11: L-1 Lagoon
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this lagoon was used primarily for emergency slorage during heavy rain events since it was
taken off fine in April 2004, The L-1 lagoon was lined with PVC liner which is covered by 6" of
backfill for the protection of the liner. The lagoon is 7 ft deep according to the as-buitt drawings.
The water surface area at full depth is approximately 8,500 square feet, Sludge measurement
by the District in May 2007 shows that sludge accumulation in the lagoon varies from 6 inches
to 36 inches. Estimated average siudge depth was 24 inches. Estimated sludge quantity was
89,000 gallons at 3 to 6% solids. Preliminary test results show that sludge from this lagoon met
all Class B biosolids criteria.

The Department of Ecology (DOE) has notified the District that the L-1 lagoon must be
decommissioned and blosolids in the lagoon have to be appropriately disposed of. The DOE
has approved the District’s solids sampling and testing plan, and solids removal and disposal
plan for completing the requested decommission in the summer of 2008. The District is
considering potential options of using the L-1 area, but no formal study or decision has been
done or made.

The removal and land application of the biosolids will be canducted by a licensed contractor. All
prospective contractors will be required to submit documentations to show that they are
permitted 1o conduct blosolids disposal. in addition to cost, the District will require the
" contractors to Include a detailed biosolids removal and dispasal schedu!a, location of the land
applicatlon land application plan in their proposal.

Evaluations: Based on.past exparlences ‘with heavy rain evenié, it is wise to consider re-
building the L-1 lagoon into a dedicated emergency storage pond. However construction of a
duplex pump station for pumping plant effluent to the San Juan Channei is generally less

expensive, but more effsctive for resolving than plant outfall capacity limitation problem. This

alternative also requires less Iand area.

Recornmendatfons: We do not recommend re-bullding the existing L-1 lagoon for a storage
pond at this time. The District should consider other potential future uses for the L-1 lageon area
other than starage. A formal study should be done to determine the best option of using the L-1
area. : '

6.3.13 Solids Treatment and Disposal

Description: Solids in the wastewaler are sither collected by the septic tanks in the District's
STEP system, or are settled in the anaerobic pretreatment cell or the L-2 lagoon at the plant.
The septage collected by the septic tanks are pumped and sent to Anacortes by a contractor for
further treatment and final disposal. Typical quantity of the septage is approximately 40,000
gallonsfyear. The scum collected by the influent flow tank and grease trap contents in the STEP
system are pumped and sent to Tenelco for reatment and disposal. The District conducts a
sludge depth survey annually for the anaerobic pretreatment cell and L-2 lagoon. When sludge
removal from the two ponds is required, a professional contractor will be used for the removal,
handling and final disposal.
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Evaluations: Data in Table 4.9, Figure 4.7 and Figure 4.8 show that the plant influent TSS
varied from low teens to approximately 70 mg# with a simple average value of 37 mg/A. This
influent TSS is very low in comparison with the typical value of 220 mg/l for domestic
wastewater. This means that the septic tanks in the District’s STEP system are very efficient in
TSS removal.

Recommendations: The cuwrent practices of solids handling appears adequate, no
Improvements are required at present.

6.3.14 Electrical and Cantrol System

Description; According to 1996 record drawings, Opalco Utility is the power provider for the .-

plant. Primary power supply to the plant is 120/240 V, single phass. The plant also has a 5KW
(6.7 hp) standby generator as the alternative power sources in case of power outage. The
generator provides 120/240V and single phase power. The generator is able to run 6 hours
continuously before the fuel tank must be refilled. The plant's motor control center (MCC) has a
200A circuit breaker. There are spare spaces for four (4) additional breakers on the MCC.
Shown on Figure 6.25 through 6.26 are slectrical and control record drawings.

Current powar uses at the plant include lighting, lab instruments, ventilations, aerators and
recirculation pumps. The constant running asrator in the L-2 lagoon is rated 3. 0 hp. The timer,
controlled aerator is rated 2.0 hp. The recirculation pump is rated % hp and the aeration pump i
prlor to the chilorine contact chamber is rated 0. 5 hp. A -

The contro[ system consists of an auto dialer and a timer. The auto dialer will alert the operator
in the event of power outage and aerator failure: The timer is recently added to control the
operation of the agrator in the Cell #2 of the L-2 Iagoon

Evaluations: It is estimated that 200A at 240V is approxumately 64 hp. The EOOA circuit
breaker appears to be adequate for present and ioreseeable future power needs. There are

- also enough spare breaker spaces the MCG for additional equipment connections because anly

two aerators are used at present. The single phase power supply is functional, but generally 3-
phase power is recommended for motors that are larger than 1 hp. The control system is
simple, and adequate for the plant's alerting/warning systam.

The 5 KW generator must be manually turned on and off in the event of power outage. Though
the generator appears to be able to meet the present plant's needs, it is not used for powering
the aerators according to the operator because in the event of power outage, the pumps in the
collection system are also down, so the plant receives little influent during power outage.

But the operator also reported that some of residents installed their own generators in recent
years, so some of the pumps in the collection system can pump wastewater to the plant during
power outage.
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Generally, the generator is required to provide power for all critical equipment in the plant. For
the District's plant, the critical equipment includes aerators and the effluent pumps if installed in
the futura. Typically, the generator should be equipped with an automatic switch for turning
or/off the generator.

Hecommendations: The District should considar upgrading the existing electrical system to 3-
phase power supply if feasible and replacing the existing generator with a larger generator with
an automatic switch in the future plant expansion.

6.3.15 Administration, Operator, and Lab

Description: The District's organization consists. of comemissioners, clerk and plant operating
personnel. The Commissioners are electsd officlals responsible for the District's finance,
ordinances establishment, revision and enforcement, regulatory compliance and personnel
management, etc. The District has one part time clerk that is responsible for bookkeeping,
billing, fee collection and general office management. The plant and the collection system are
currently managed and operated by Mr. Geoffrey Holmes. Mr. Holmes is a Group | certified
operator. He splits his duties between the plant, the laboratory and the collection system. He
spends approximately 2/3 time at the plant, 1/3 time on the colleclion system. His duties include
collection and plant operation and maintenance, repair works, new construction inspections, and
lab work, etc. Mr. Holmes has an assistant working about 24 hours per month. Mr. Holmes is
training the assistant so that he can be the plant operator when Mr. Holmes retires in the future.
Mr. Holmes also has a substitute. The substitute Is Ms. Stephanie Hylton who Is a level |
certified operator and an accredited laboratory technician. Ms. Hylton will work at the plant and
the Iab when Mr. Holmes is on leave or need help. : ‘ :

'The plant has one tlme-propomonal composule sampler. This sampler is used for influent
sampling one day and effluent sampling on another day. The sampler typically takes 500 mi
every hour for 24 hours. Sampler is iced during use.

The lab at the plant is accredited by the DOE’s Laboratory Accreditation program (Lab #M385)
for testing BOD/GBOD, chiorine residual, pH, TSS and fecal coliform. The District uses Edge
Analytical in Burlington for other needed tests,

Evaluations: The District has adequate skilled personnel for managing and operating the
office, the collection system, the plant and the lab.,

Recommendations: The District appears well managed. There are no recommendations at
this time.

6.3.16 Capacity Summary of the Plant’s Major Units

Listed in Table 6.8 is a summary of the estimated capacities for the major units in the existing
plant. The table alsa included the projected future flow and organic loading conditions. The flow
loading data for the year 2020 and 2028 didn't include the Eastshore South area. However, the
build-out data included the Eastshore South area. For the influent flow metering, disinfection
system and the plant effluent metering system, the listed data are projected peak summer flow
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values that have been rounded-up. The com
projected future conditions should hel
and expansions for meeting present, n

it should be pointed out that the estimated L
were based on a low plant effluent CBOD;

than the hydraulic capacities of the units

Appendix E).

parisons beiween the estimated capacities and the
p the District to plan ahead for improvements, upgrades
ear-term and long-term needs.

-2 lagoon and wetland capacities in the Table 6.8

fimit of 12 mg/.. if the limit is increased to 17 mg/l,
will be considerably higher (see estimates in the

Table 6.8 — Capacity of Major Units and Projected Future Needs

Item description | Estimated | Current Permits | Year 2020 Year 2028 Build-out Notes
) Capacity ' [ . (Winte/Summer) Loadings'”’ | Leadings'" Loadings'"
[nfluent Flow 213,120 gpdi 180,000 gpd 235000 ppd |361,000 gpd  |Summer peak
[Metering . flows
1000-gallon nfa Split flow and
{Influent Flow remove grease,
Tank scum/floatables
A naerobic 41,424 gpd Based on 2 days
Pretreatment Cell HRT
erated Cell #1 133,200 gpd/ Based on 20
and Ceil #2 41,4001 gpd |mg/t CBOD,
, : effluent -
anlishing Cell #3 |62,880 gpd : . ‘ i " |Besed on 2 day
: ] . 123,000 gpd/ 49,000gpd/ |63,000 gpd/  [97,000 gpd  |HRT :
Constructed 41,424 gpa |-4000 gpd 33,000 gpd 168,000 gpd 104,000 gpd Désign capacity
Wetland ‘ .
hlorine 144,000 gpd 181,000 gpd {236,000 gpd  [362,000 god |Based on 30
Disinfection : minutes HRT for
Systern summer peak
. flows
iPlant Efftuent 172,800 gpd 181,000 gpd [236,000 ppd 362,000 gpd  |Summer peak
Metering System ' ' flows
Aerators 1091lbs |381hs BOD 63 Ibs 80 Ibs BOD/d 119 tbs 2.2 Ibs O/ibs
BOD</d 561bsBODs/d  [BODg/d {107 Ibs BOD,/d BOD. Ad
73 1bs BOD,/d 161 lbs
BOD./d BOD4/d

(1) Projected flows in Table 5.7 were rounded up to [000s,
{2) 1,000 galions was added o (he projected flow and 6 1bs was added to the

septage supernatant contributions.

6.3.17 Performance of the Plant and Potential Reuse of Plant Efflyent

A Performance of the plant

The plant's current permit requires the plant

CBODs5;
TSS:
Fecal coliform:

Total residual chlorine:

wl v:152813

feal181 330100453

25 mg/l, average monthly; 40 mgy), average weekly
75 mg/l, average monthiy; 110 mg/l, average weekly
200 #/100 ml, average monthly:

effluent to meet the following limits:

projected BOD loading for the

400 #/100 ml, average waekly

0.5 mgAl, average monthly; 0.75 mg/), average weekly
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pH: 6.0 to 9.0, daily.

Plant effluent data from October 2003 to April 2008 were compiled and summarized in Table
6.9. Since effluent fecal coliform and total residual chlofine have been discussed in the previous
section of the report, no further discussions will be provided herein.

Effluent pH as listed in Table 6.9 and shown on Figure 6.29 wers always in compliance with the
effluent fimit of 6.0 to 8.0. Effluent TSS were also always in compliance with the permit limit.
Monthly effluent CBODs and percentage removal were also always in compliance with the
permit limits except one month because of wetland media leaching.

© B.- " Potential reuse of the plant effluent

The State of Washington agreed that encouraging the uss of reclaimed water, while stil
assuring the health and safety of public and the protection of the environment, could enable the
State to use its water resources in the best interest of present and future generations. In 1982,
the State lagislature approved the Reclaimed Water Act and codified as Chapter 90.46 RCW.
This act encourages using raclaimed water for land applications and industrial and commercial
uses and treating wastewater as a potential resource.- The basic premise for reclamation is that
the water must be used for direct, beneficial purposes. Chapter 90.46 RCW was amended by
the legisiature.In 1995 to provide for non-consumptive uses of reclaimed water. This legislation
provided- for the reuse of reclaimed water through surface percolation (inflltration) or dirsct .
injection. This legisfation established that reclaimed water is no longer considered wastewater.

The State of Washington has four classes of reclaimed water: A, B, C, and D, with Class A
being the highast. Class A water has the most réuse potential and the least restrictions on its
use. The major differance between Class A reclaimed water and the other classas is that Class
A water is filtered and water in the other classes i$ not. ' '

Class A reclaimed water means reclaimed water that, at a minimum, is at all times an oxidized,
coagulated, filtered, disinfected wastewater. The wastewater shall be considered adequately
disinfected if the median number of total coliform organisms in the wastewater after disinfection
does not exceed 2.2 per 160 milliliters, as determinad from the bacteriological results of the last
seven days for which analyses have been completed, and the numbsr of total coliform
organisms doss not exceed 23 peri00 milliliters in any sample. '

Class B reclaimed water means reclaimed water that, at a minimum, is at all times an oxldized,
disinfected wastewater. The wastewater shall be considered adequately disinfacted if the
median number of total coliform organisms in the wastewater after disinfection does not exceed
2.2 per 100 milliliters, as determined trom the bacteriological results of the last seven days for
which analyses have been completed, and the number of fotal coliform organisms does not
exceed 23 per 100 millititsrs in any sample. :

Class C reclaimed water means reclaimed water that, at a minimum, is at all times an oxidized,
disinfected wastewaler. The wastewater shall be considsred adequately disinfected if the
median number of total coliform organisms in the wastewater after disinfection does not exceed

wl v:' 528 { Jiactive\ 1813301 00-fps hmastar planningraporibsd wastawalar sysiam mp-tinal.daz 5 1 30




i " . B . ” T . R i, f o B A AN B E

Stantec

FISHERMAN BAY SEWER DISTRICT
WASTEWATER SYSTEM MASTER PLAN ~ DRAFT

23 per 100 mililiters, as determined from the bacteriological results of the last seven days for
which analyses have been completed, and the number of total coliform organisms does not
exceed 240 per 100 milliliters in any sample,

Class D reclaimed water means reclaimed water that, at a minimum, is at all times an oxidized,
disinfected wastewater. The wastewater shall be considered adequately disinfected if the
median number of total coliform arganisms in the wastewater aftar disinfection does not exceed
240 per 100 milliliters, as determined from the bacteriological results of the iast seven days for
which analyses have been completed. ‘

In order to meet the requirsments for all classes of reciaimed water, the wastewater rmust ba
fully oxidized. Fully oxidized wastewater is a wastewater in which arganic matter has been
stabilized such that the biochemical oxygen demand {(BOD) does not exceed 30 mg/L and the
tolal suspended solids (TSS) do not excead 30 mg/L, is non-putresecible, and contains dissolved
oxygen. ‘

What differentiates a water reclamation facility from a wastewater treatment facility is the
reclamation facility is required to have additional reliability and redundancy features. These
features ensure that the water Is being adequately and reliably treated so that, as a result of that
treatment, it Is suitabie for.a direct beneficial use,

The District's plant produced exceptionally good quality of effluent in the recent séveral months,

It appears that the current effluent can meet Class D reclaimed water standards. However, the
beneficial uses of the Class D're_clalmed water are very limited, The permitted uses of tha Class
D reclaimed water include imigation of trees, selective food crops, flushing sanitary sewer and
discharge to wetland. To increase the uses of the plant effluent, it must at least meet Class G
standards. The Class C reclaimed water can be used for non-food crops irrigation, selected food
crops, orchards and vineyards, limited landscape irrigation, dust control, soil dampening, etc. It
seems that the plant effluent is able 1o meet the Class C standards if the performance of the
wetland can consistently maintain at the present level. To achieve Class B standards, the
plant’s existing disinfection system must be replaced with an UV disinfaction system for reilable.
and consistent performance. To achieve Class A standards, a filtration system such as a
packaged sand filter with continuous backwashing or a prefabricated cloth media filter is
needed.

The Lopez Island’s main fresh water resource is groundwater. The main source of recharge fo
the groundwater is rain which is only 20 to 30 inches per year because the island is shieided by
the rain shadow of the Olympic Mountains. Additionally, the U.S, Geological Survey (USGS) in
cooperation with the County Conservation District studied the possibilities of seawater intrusion
in 1992 and found that 46% of 185 weli water samples had chloride concentrations indicating
seawater intrusion. Therefore, pumping more groundwater will reduce its availability and
deteriorate Its quality. To support continuing growth on the island, other water resources must
be developed to supplement the groundwater resource, and the plant effluent should be
considered as one of the supplement water resources.
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Reclalmed water can be used for a variety of purposes including agriculture irrigation,
impoundments, fandscaping, ground water recharge, and various commercial and Industrial
uses. Based on the conditions on the island, the most feasible reuse of the reclaimed water is
probably agriculture irrigation and commercial uses, such as nursery and construction water
uses. Almost all these uses are seasonal with varying quantity demands. Therefore, efflusnt
discharge to the San Juan Channel will continue.

In light of the limited potable water resources on the island, the District should coordinate with
ather relevant entities or organizaticns to explore the potential uses, users, quantity demands
and quuality requirements for the rectaimed water, then develop plans for upgrading the plant for
meeting the reuse needs if there are reasonable demands.: Once the required quantity and
quality are known for the reclaimed water, then appropriate improvement needs for the plant
can be evaluated and determined. The use of plant effluent will not only supplement the fresh
water resources on the island, but also will bring additional revenues for the District. Therefore,
this is win-win issuse for the region. ' _

6.4  RECEIVING WATER BODY AND POTENTIAL FUTURE EFFLUENT QUALITY
REQUIREMENTS | |

Plant efiluent is discharged to the San_Juan Channe_l via a single 2" diffuser at latitude
48°31'59°N and longitude 122°55'04"W. The San Juan Channel has a designated water body ID.

_ #WA-O2-_0010, which is designated as‘a_Class,AA_(extraordinary) marine recelving water, Water

quality of this class shall markedly and uniformiy exceed the requirements of-all 'or substantially
all uses. _ - ‘ . - . .

The effluent fimits set forth in the District's current permit were technology based limits because

the technalogy based limils were more stringent than the water quallty based fimits. This means

that plant effluent is not causing any concern about deteriorating the receiving water body
quality. However, future effluent limits are generally expected to become more stringent.
Potential fikely future new limits could include ammonia, phosphorus, and disinfection by-
products (DBP), such as THMs, But it's impossible to predict if and when these potential
limitations will be required. Potential options for mesting thess limits include upgrading the
existing lagoon plant to a mechanical plant for meeting all potential new limits, adding
coagulation for phosphorus removal, replacing the existing chlorine disinfection with UV for
eliminating DBP production. Upgrading the plant to a mechanical piant wil be a huge
undertaking financially for the District. Mechanical plants generally produce good quality
effluent, but also require very skilled operator for operation and maintenance, and high 0&M
costs. Frequent sludge handling and processing is typically associated with the mechanical
plants.
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6.5  MIXING ZONE STUDY FOR THE OUTFALL

The San Juan Channel is a vast water body in comparison with the District plant effluent flow.
But adverse impact of the plant effluant on the receiving water body is required to be limited to
the immediata vicinity of the discharge diffuser port, defined by acute and chronic mixing zones.
In other words, the water quality criteria within the mixing zones may be exceeded. The
regulatory chronic mixing zone in the District's permit is 315 feet horizontal radius around the
discharge diffuser port. The mixing zone extends vertically from the diffuser to an upper
boundary at the water surface. The regulatory acute mixing zone is 31.5 feet, in spharical shape
and with the water surface as the upper boundary and the sea bottom as the lower boundary, -

To meet the water quality standards, there must have adequate dilution at the edge of the
regulatory mixing zones. A dilution factor is used to meastre the amount of mixing of effluent
and the receiving water that occurs at the boundary of the mixing zones. The actual dilution
factors at the edge of the mixing zones are determined by the use of the UM mixing model
within the US EPA Visual PLUMES model interface. Factors that affect the dilution factors
include ambient water temperature, pH, ammonia, salinity, density, current speed, diffuser port
characteristics, depth of the discharge point, effluent flows, effluent temperature and sélinity otc.
Apparently, the better the sffluent quality, the smaller the dilution factor is required.

A mixing zone study was p_erforineq in 1893 by‘S'eak'ConsiJ[tant_s In June 1993 basad on a 4"
single diffused port (see Appendix G} for the District. But several factors used by the Beak

. Consultants were not in conformity with DOE's current guidance. Therefare, the Department of

Ecology re-evaluated the study using updated ambient témperatui'e, salinity, density and current
speed data for the 2" single difiuser port (see Appendix G). The UM3 interface within Visual
PLUMES was used to estimate the required difution factors of the mixing zone under varying
conditions. Maximum daity flow of 72,300 gpd was used in theé study for acute condition, and
average monthly 29,000 gpd was used for chronic condition modeling. The critical dilution
factors at ihe edge of the mixing zones were determinad to be 61 for acute mixing zones and
423 for chronic mixing zones based on the models run on October 10, 2005. But the listed
dilution factors in the permit were 180 for the acute mixing zone and 557 for the chronic mixing
zone.

It appears that DOE’s main concern in evaluating the impact of the plant effluent on the San
Juan Channel water quality is fecal coliform, ammonia and total residual chiorine. But at the
current level of effluent quality, there is no reasonable potential for these parameters o exceed
the current water quality criteria. '

6.6 PRETREATMENT

In addition to the septic tanks, the District also requires restaurants businesses to have grease
traps for collecting oil and grease in their wastewater. The 1994 Engineering Report (3)
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indicate'd‘th'-at the District investigated the septic tank sediments from a dentist's office and a

printing shop regarding mercury and silver. But effluent samples have shown that mercury was
below the chronic level, and silver is non-detsctable.

6.7 SEPTAGE, SIGHT, SMELL AND NOISE
6.7.1 Septage

Septage is generally defined as the liquid and solid materiaf pumped from a septic tank or
cesspool during cleaning. Septage is usually characterized by large guantities of grit and

dewatering characteristics, and high solids and organic - contents (BODS5, NH; and TKN).
Reported septage generation rates in the literature vary widely, but on average it is
approximately 55 gallons per capita per year. The 2000 US census reported a population of
2177 pecple on the island. Assuming population growth in the past 7 years is 2.5% per year,
and then current population on the island is approximately 2,588 people. Therefore, there are
approximately 2,588 people served by septic system on the island. This equates to about
142,340 gallons of septage per year or 390 gallons septage per day.

~ Sin_ce there is no septage treatment or disposal facility on the island, septage from the island is
- hauled by truck using ferry to Anacortes wastewater treatment plant for treatment and disposal.
This Is" a significant financial burden for the residents ‘on the island in addition to potential
- environmental risk- for the marine water. To reduce hauling cost, septage hauling contractors
have approached the District and asked the District to accept supernatant of the septage. The
District wanted to help and agreed to accept septage supernatant starting in June 2005. The
District's plant typically receives cne (1) to three (3) supernatant per week. The quantity of the
supernatant ranges from 150.gallons to 1,500 gallons each time, with an average of 850
gallons. BOD; of the supernatant is approximately 820 mg/! based on test resuits in June, July,
and August 2005. Included in the Appendix H is the record of the supernatant acceptance..

The supernatant is pumped from the hauling truck’s tank at approximately 7 gpm flow rate and
discharges to the plant influent immediately after the influent flume. Therefore, the plant influent
data in this report didn't include the supematant flow or the organic foading. The plant's removal
efficiency data also didn't take the supernatant loading into account. While the supernatant flaw
quantity is generally insignificant in comparison with the plant influsnt flow, the organic loading
is about 5.8 Ibs BOD;s for 850 gallons and can be as high as 10 lbs BODjs for 1,500 gallons at
820 mg/l concentration. These amounts of BOD, loading are significant in comparison with the

t permitted loading or the current loading in as shown in the following Table 6.10.

‘, Table 6.10 - Septage Supernatant BODS Loading and Plant Loadings

l Plant’s Current | Permitted | Permitted

Average Winter Summer | Notes

conditions Conditions | Conditions

Flows (gpd) 16,000 23,000 34,000 Table 6.2

i
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ﬁt?s?dﬁ)mad'"g 227 - 38 56 Table 6.2
BOD; Influent Table 6.2. The permitted
Concentrations 167 198 197 values were calculated from
(mg/l) flow and loading.
-Average
Septage BOD; - 5.8 5.8 5.8
loading ({Ibs/d)
High Septage
BOD; loading 10 10 10
{Ibs/d)
Percentage of S R . .

o . 4reg o Ataverage septage loading
g:gngODs 26% ..o o 15% 10% condition _
Percentage of : < T

s Al High septage loading
o, ),

E:::?i;ngons 44% 26% 18% condition _
BOD
G'oncsenlralion 41 30 20 At average septage loading
increass (mgfl) ' condition
BOD - . . . ’ " . '.
Concentraion | =~ &9 s 35 At High septage loading
increase (mg/) -- condition i

Additionally, since septage is generally very'high with TKN, the supernaiaht also contributes
TKN drganic__: loading to the plant, which has significant oxygen demand. -

Although the septage supernatant has high organic loading, plant effluent data has not shown
any adverse effect because of accepting the supernatant. This is because the supermatant was
not discharged to the plant on daily basis, and both the anaerobic pretreatment cell and the
aerated lagoon have excellent capability of handling shock organic loading due 1o their large
voiumes and long detention times. However, it is recommended that the supernatant be
released to the plant influent at a controlled small flow rate for better treatment. This is
especially important for large volume of supernatant since large volume of supernatant without
controlled release can potentiaily cause odor problem for the currently uncovered anaerobic
pretreatment cell, .

The District wanted to accept the septage supernatant in a regular basis. This not only helps the
local residents and business, but also brings in revenues to the District. Based on the existing
plant condition, the main challenges of accepting septage are odor control, prevent grease and
arit from entering the plant and reduce shock foading. These challenges can be resolved by
constructing a septage receiving station in conjunction with the plant influent metering system
upgrade. The septage receiving station should be a completely enclosed structure with a screen
for removing solids and a pinch valve for controlled release of the supernatant to the plant
Influent, A perforated pipe can be used as part of the suction pipe for pumping supernatant from
the truck to the station.
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Because plant influent is generally weak in organic loading, no adverse impacts on the plant
performance are expected by continuing acceptance of septage supernatant on a regular basis.

6.7.2 Sight, Smell and Moise

~ Until recently, properties surrounding the plant were farm lands with few resident units. As new

development occurs on all surrounding properties, the issues of sight, smell and nolss need to
be considered. To have a good public relation and image s critical for the District to receive
support for future plant expansion, upgrades, operations and planning.

Toimprove the aesthetic view of the plant site, Iandscaping along the property line can be used.
The focus of thg‘iandscaping should be to provide a vegetation screen. In addition to enhancing
the aesthetic view of the site, the vegetation screen will also provide a barrier for reducing smel|
and noise. :

Odor Is generally under control at the plant site. As recommended previously in this report,
further Improvements that should be done for betier odor control include installation of a floating
cover for the anaerobic pretreatment cell, upgrade the existing piant influent flow metering
system and construction of septage receiving station.

| ~ The most significant mechanical equipment at the plant is the surface aerator. The type of

- aerator with 3 hp motor does not produce noticeable nalse under normal conditions. If a new

generator s installed on the plant site as recommended, the generator should be provided with
noise attenuation enclosure and be located inside a building. This should limit the noise of the
generator to an acceptable level. ' o - '
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7.0 Alternatives Development and Evaluation

7.1 GENERAL

This saection discusses improvements neads and alternatives for meeting the present, and the
projected year 2020, year 2028 and buildout condition needs. The alternatives were developed
and evaluated based ori current effluent limit requirements. Considerations in the aiternatives
developments and evaluations_ include foot print requirement, operator's skill requirement,
expansion fiexibility, capital cost, Q&M cost, pracess reliability, current a'nd‘future potential new

or stringent ffluent limits and enviraniental impacts for the vicinity area.

7.2 ALTERNATIVES FOR PRESENT CONDITION NEEDS

As data shown in section 6 of this report, the plant is currently performing well. Effluent quality is
on the same level of quality from a typical mechanical plant of secondary leve! of treatment.
Therefore, we do not see any present needs for replacing the existing aerated lagoon treatment
process with other processes. - '

Data in Table 6.1 and 6.2 also showed that flows and organic loadings in some months and
days have exceeded the 85% of permitted capacity, even exceeded the permitted capacity
occasionally, though the flow and organic loading were much lowss than the permitted
capacities in the most recent year. Preliminary estimates shown in Table 6.8 and in the
Appendix E indicate that actual capacity of the existing plant is probably much higher than the
permitted capagcity. The existing permitted capacity of the plan! was based on the plant's 1894
treatment system that consisted of the L-2 lagoaon and the L-1 lagoon. But since the 1994 plant
expansion, several improvements and change have occurred to the plant: The L-1 lagoon was
taken out of service and will be decommissioned soon; the L-2 lagoon was separated into three
(3) cells by baffle curtains for reducing short circuiting; the berm of the -2 lagoon was raised in
2003 and the total volume of the L-2 was increased; the anaerabic pretreatment cell was added
in 2003; and the constructed wetland was added in 2006. Therefare, it is apparent that the
capacity of current plant is different from the permitted capacity and the plant capacity needs to
be re-rated based on the current treatment system.

Plant influent flow has occasionally exceeded 85% of the permitted capacity. Therefare, the
District should request plant capacity re-rating as soon as adequate data is available to support
the request. Re-rating the plant capacity will need extensive operational data to demonstrate
and prove the capabilty of the plant, to validate the calculation model. The District has
extensive data for plant influent and effluent, anaerobic pretfreatment cell and L-2 lagoon, but
limited data for the constructed wetland. Approximately one more year's data is needed for
appropriately evaluate the performance and capacity of the wetland.
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The other major concermn at present is how to handle high flows during heavy rains. In the past,
the operator was able to handle the high flows by throttling valve on the plant influent fine
upstream of the influent metering system and use the L-1 lagoon for temporary storage. The
high flow problem is caused by I/l contributions to the collection system and limited by the outfall
capacity. There are three (3) additional alternatives for resolving this problem. The first
alternative is to rehabilitate the collection system for eliminating the 1] flows. As discussed
previously in the report, the District has been rehabilitating the existing collection system in the
past several years. But collection system rehabilitation is time-consuming, and financially and
technically challenging. Therefore, this alternative cannot mest present urgent needs. The
second alternative is to reconfigure and re-line the existing t-1 lagoon after the

. . decommissioning is completed, and then use the pond as a temporary storage pond.during high . ... '
- . flows. Estimated cost for this alternative is $155,000 {(see Appendix I). Drawbacks of the

alternative include high capital cost and ineffective use of the iand area and the pond. The third
alternative is to construct a duplex effluent pump station for pumping the plant effluent to the
outfall. This alternative requires evaluation of the outfall pipe pressure rating and installation of
new emergency generator with an automatic switch. If this alternative is impiemented, the
existing plant effluent metering system can be replaced with a magnetic flow meter, and the
whole plant will have back up power for operation. It's not clear what type of PVC pipe is used
for the outfall, If a regular SDR 35 PVC is used, the pipe can withstand approximately 46 psi
pressure based on manufacturer's literature. This pressure rating should be adequate to be
used as a low pressure forca main based on preliminary review of the site condition. Estimated

cost for this alternative is $90,000 (see Appendix ). Comparing the three alternatives, it'is

recommended that construction of .a duplex effluent pump station be used to-address high flow
needs. The pump station should consist of two identical submersible pumps, driven by variable
frequency drives (VFD) for saving energy. Each pump should be designed fo handle the
projected year 2028 flows. The pump station will be operated alternately as duty pump and-
standby pump. Provisions should be provided for replacing the design pumps with large pumps
for meeting the projected build-out conditions in the future. In addition to addressing the high

. flow issue, this alternative can be used for providing plant effluent reuse.

Since the District wanted to receive the seplage supernatant on a regular basis, ws recomimend
the District to build a septage recsiving station in conjunction with the plant influent metering
system upgrade. This will address several issues: septage receiving, overflow due to high flows
during rain events and odor and flume capacity. Estimated cost for constructing the septage
receiving station and the existing influent flow meter system upgrade is included in the
Appendix 1.

Even though recirculation appears effective for control septage odor for the anaerobic
pretreatment cell in the last few years, accasionally minor odor still ocourred. Therefore, we
recommend installation of a floating cover for the cell for odor control, especially the District
wanted to recsive septage supernatant on a ragular basis. This will also improvae the
performance of the cell by eliminating oxygen introduction to the cell. Estimated cost for
installing the floating cover is included in the Appendix I
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Total estimated cost {8+ the recommended improvernents for the present condition is $245,000 s
as shown in the Appendix 1.

7.3 ALTERNATIVES FOR YEAR 2020 CONDITION NEEDS

Data in Table 6.8 shows that the existing anaerobic pretreatment cell, the L-2 aerated calls, the
wetland and the existing chlorine contact chamber needs expansion for meeting the projected
year 2020 flows. As stated previously, the estimated capacities for the L-2 lagoon and the
wetland in the Table 6.8 were based on a Very conservative plant effluent CBOD; value of 5
mg/l. However, if the plant can ba re-rated at higher capacities (see Appendix E for prefiminary
capacily estimates), the only required &xpansion will be the disinfection system for meeling the
year 2020 projected loadings assuming that the effluent pump station will be built as
recommended previously. This alternative is definitely less expensive than expanding the
almost all plant units physically and structurally.

The previously discussed alternatives for expanding the existing disinfection system include
chlorine contact chamber expansion and UV disinfection. Estimated costs in the Appendix I
show that chlorine contact chamber expansion will be more expensive than the UV disinféction. - "~ "
alternalive. Other disadvantages of the chlorine contac chamber expansion include potential
stringent chlorine residual requirement, disinfection by-products limitation in the future and
chemical storage and handling. On the contrary, the UV system disinfection does not produce
DBPs and does not add any chemicals to the plant effluent. The UV system will be an “off shelf”
packaged low pressure low output system enclosed by a stainless steel channal with inlet and
outlet connections and 120 Voit plug-in power supply, Therefore, UV is recommended for
replacing the existing disinfection, '

It appears that the existing constructed wetland can be re-rated at much higher capacity based -
- on the fimited preliminary effluent data and validation test. Therefore, wetland gxpansion.is not..

likely required, thus it is not included in the cost estimate,

If the re-rated capacity of the existing plant is lower than needed, there are two options for
meeting the projected year 2020 flow and other future flow needs: The first option is to continue
using the current aerated lagoon system. The second option is to expand the plant with a
different treatment process and decommission the existing lageon system. if the plant effluent
limits remain the same, the best scenario for continuing use of the lagoon system is to build a
new train for meeting the projected buildout conditions, and the warst scenario s to build the -
second train of lagoon for meeting the projected year 2020 and 2028 conditions, then build a
third train for meeting the prajected buildout conditions. Based on present avallable information,
we do not expect significant changes for the plant effluent quality requirements, Therefore, it is
our opinion that the continuing the use of the lagoon system is the most cost effective solution
for meeting the projected future needs based on the District's existing conditions. Assuming the
second train will be identical to the existing system, including an anaerobic pretreatment cell,
aerated cells and a polishing cell. Estimated conceptual cost for this alterative is approximately
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$827,000 as shown in the Appendix L. it would be approximately $861,000 if the disinfection
system expansion is included.

However, if the final approved capacity of the curmrent plant is much lower (for exampls, close to
the current permitted capacity) than expected or the District desires to produce higher quality
effluent for reuse purpose, or a nutrient removal process must be employed for meeting the
regulatory effluent limits, then the existing lagoon system will not be the appropriate solution.
This is because total trains of lagoons would be needed for mesting the projected buildout
conditions, but the present plant site cannot accommodate these many trains of lagoons..
Additionally, lagoon system is not the appropriate process for nutrients removal.

It can be seen from the above discussions that the final approved capacity of the current plant L e
and the future required effluent limits are the most critical two factors for selecting the treatment -

process for expansion for meeting the projected future needs. But none ol the two factors are
known at present. We feel that the most critical time for selecting the treatment process for
expansion is when the influent loading is approaching 85% of ihe final approved capacity for the
existing plant. The District should have decided at that time if higher quality of effluent is needed
for reuse purpose, detailed price quotes can be obtained from equipment vendors for capital
cost and O&M cost comparisons, inquiries can be made regarding future effluent limit
requirements, more data will be avajlable for evaluating the performance of the wetland.
Generally effluent limit is the driving force for the process selection. - Other factors considered in

the selection include capital cost, O&M cost, foot print requirement, operational flexibility,
" expansion ﬂexlbilttyt process reliability, environmental impacts, - operator's ciassifrcatlon ‘
: requlrements sludge handling and drsposal requirements, ete.

. Depending on the fLrture effluent quality requirements ‘and based on the existing conditions,
potential treatment processes that should be evaluated include membrane bioreactor (MBR)
system, sequence baich reactor (SBH) system, packaged modular activated sludge plant and
biological aerated biofilter (BAF) system. Main advantages of these systems are ease of
installation and expansion because these systems are pre-assembled modular plants.

MBR systems have been used since 1980 for municipal and industrial wastewater treatment for

discharge and reuse applications. Submerged in each MBR are membranes that physically
reject pathogens and suspended solids. However, it is the biological process that removes
contaminants such as BOD and nitrogen. If necessary, phosphorus removal can be achieved
with simple chemical addition. MBR plant offers extremely compact footprint. Small MBR
system is often pre-fabricated package system. MBR system produces exceptional quality of
effluent, Typical MBR effluent is less than 2 mgfl for BOD and TSS, less than 3 mg/ for total
nitrogen, and less than 0.05 mg/ for phosphorus. But MBR system generally requires screening
and grit removal pre-treatments for the protection of the membranes. Capital cost for the MBR
plant is very high. Typical cost for a MBR plant is approximately $22/galion for the capital cost.
Far the projected year 2020 flow of 53,000 gpd, it would cost approximately $1.17 millian.
Annual Q&M cost for the MBR plant is approximately $4/galion. This equates to $212,000/ year
O&M for a 53,000 gpd MBR plant. MBR system generally requires sophisticated control system
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and on-going sludge wasting and handling. Though MBR plant is typically PLC controlled

. L . B - E .
operation and requires little intervention from the operator, troubleshoating and repairs of the
system generally need the manufacturer's technician.

SBR system is a fill-and draw activated sludge systemn for wastewater treatment. In this system,
wastewater is added to a single “batch” reactor, treated to remove undesirable components, and
then discharged. Equalization, aeration, and clarification can all be achieved using a single
batch reactor. To optimize the performance of the system, two or more batch reactors are used
in a predstermined sequence of operations. SBA systems have been successfully used to treat
both municipal and industrial wastewater. They are uniquely suited for wastewater treatment
applications characterized by low or intermittent flow conditions, SBR system can be design with
biological nutrient removal (BNR) capability and produces superior effluent quality. Less than 10
mg/! for BOD and TSS, less than 5 mg/l for total nitrogen and less than 1 mg/l for phosphorus
can generally be achieved with the SBR plant. Most of SBR system requires screening and grit
removal pretreatments, but some of systems do not need the pretreatment. Since the District's
plant influent has very low TSS, screening and grit removal will not be needed for a SBR plant.
Most of the SBR systems also required on-going sludge wasting and handling, but some of the
systems only need several timas a year, even once for several years depending on the influent

conditions. Typical capital cost for the SBR.plant is approximately $15/galior..It_ wodld cost ™

$795,000 for the projected 53,000 gpd year 2020 How. O&M cost is also higher than a typical
lagoon plant, but much lower than the MBR plant. Small SBR system can be prefabricated by
the manufacturers. But generally owner procures SBH equipment and the control system, and
builds cast-in-place concrete lanks on the plant site. SBR plants are also typically PLGC
controlled operation and need litlle aftention under normal operating condition, but raquire
relatively complicated control system and higher level of maintenance than typical lagoan plant.
SBR plant :

Packaged activated sludge plants such as FAST system from Smith and Loveless and AeroMod
package ptants are typical activated slidge wastewater treatment ‘systems, providing secondary
level or higher level of treatments depending on effiuent requirements. T his type of system is
generally more complicated than the lagoon system or the SBR system because they have
separate aeration unit, clarification unit and fitration unit for higher level of treatment, even
digestion unit for siudge handling. On-going sludge wasting and handling is typically required for
this type of plants. ‘

 BAF is a European developed wastewater treatment technology. This process incorporates a

filtration system into a typical aeration reactor. Biostyr™ and Biofor™ are main brand systems
for the BAF technology. BAF system can achieve a wide spectrum of sifluent performance
ranging from BOD reduction to full nitrification and de-nitrification. All of these occurring with
suspended solids minimization. In addition, the required footprint is significantly smaller than
typical activated sludge system. But application of the BAF process in US is not as popular as
aither the MBR or the SBR. Thersfore, no further discussions will be provided herein.
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Based on the above discussions and the District's conditions, we would recommend a SBR
system in case the existing lagoon system cannot mest the District's projected future loading
needs or the District simply desires to produce higher quality of efiluent for reuse purpose. The
SBR system can have modular design for ease of expansion, requires small foot print, have
relatively simple treatment components. Figure 7.1 is the ISAM SBR layout from Fluidyne Corp.
This SBR system consists of an anaerobic chamber for trash trap and sludge digestion, a SAM
chamber for denitrification for nitrogen removal and a SBR reactor for biological removal of
organic loading and nitrification, pumps for lifting sewage from the SAM chamber to the SBR
tank and also used as a motive pump for jet aeration, a recycle system for directing mixed liquor
from the SBR tank to the SAM chamber, and a decant device at the snd of the SBR tank for
effluent dlscharge

PREPACKAGED ISAM™ SEQUENCING BATCH REACTOR SYSTEMS_

L
VARIES YARIES VARIES

: ANAEROBIC CHAMBER) : . T :
w k) SLuoGE niSPOSAL SAM= o ‘ £BR o -
: {COVERED) E— RO , ‘ ‘

ANAEROSIC CHAMBERY
SLUDGE DISFOSAL SAM s8R

Figure 7.1 — SBR System
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If the SBR system is used, total two trains of treatment process are recommended for maeting
the projected buildout conditions. Each train will be designed for 53,000 gpd. The first train will
be able to meet the needs of the projected year 2020 conditions.

74  ALTERNATIVES FOR YEAR 2028 CONDITION NEEDS

if the final approved capacity of the existing lagoon system is as high as estimated in the
Appendix E, then only two trains of lagoon systems will be required for meeting the buildout
condition, and the 2" train of the lagoon system will be needed for meeting the projected year
2028 conditions. However, if the approved capacity of the existing lagoon system Is near the
capacity showing in Table 6.8, then the 2™ train of fagoon system should.have been constructed

in year 2020, and the 3 train of the lagoon will not be required: until ‘the’ buﬂdout condition - - -

approaches. Tharefore, a lagoon’ system may and may not be needed i 2028 dependlng on
the final approved capacity of the existing lagoon plant. But the plant effiuent pumps must be
upgraded fo 370,000 gpd for meeting the projected 2028 and the build-out conditions. The
existing wetland appears able to meet the pro;ected year 2028 conditions based on current
perfarmance and effluent data.

‘However, if a SBR plant is selected, the second train of the SBR is required at this time for

meeting the projected year 2028 conditions and the buildout conditions.

7.5 ALTEHNATIVES FOH THE BUILD-UUT -CONDITION NEEDS

The alternatives for meeting the projected bild-out conditions also depend on the outcome of

“the re-rating the existing plant and the required effluent quality. If the plant can be rated at the

capacity as estimated in the Appendix E and sffluent fimits remain the same as the current
limits, then the addition of the second train of UV disinfection, anaerobic prefreatment call,
aerated cells and polishing celt will be sufficient for the plant to meet the projected build-out
conditions, which includes the Eastshore South area. However, if the re-rated capacify is lower
than the estimated capacity, a third of train of anaerabic cell, aerated cells and polishing cell will
be required for meeting the build-out conditions. The estimated cost for building the third traln
will be similar to the cost for the second train. Similarly, the existing wetland appears able to
meeting the projected buildout conditions based on current performance and limited effluent
data.

But in the worst case scenario, if the final approved capacity of the current plant is close to the
existing permitted capacity, a fourth train of iagoon system would be required for meeting the
buildout condition. In this case, the SBR system should be usad because the existing plant site
cannot accommaodate four trains of lagoons. :

The above discussions show that plant capacity re-rating and effluent quality requirements are

very critical for the District. They will have a profound financial consequence for the District
depending on the final results of thess two factors.
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8.0 Summary

8.1 SUMMARY OF THE RECOMMENDATIONS

Table 8.1 is a summary of the recommended alternatives for various projected conditions based
on discussions in Section 7 of this report. Scenario | recommendations are based on that the re-
rated plant capacity can meet the projected year 2020 conditions. Scenario Il recommendations
are based on that the re-rated plant capacity is lower than the projected year 2020 conditions

and a third train of treatment system will. be. required for meeting the projecled buildout. ...

conditions. -’ Seenario Il recommendations are’ Based on that the existing lagoon caninot mest
the projected future needs and a SBR system Is required for meeting the future conditions.

Table 8.1 - Summary of Recommendations and Costs

IConditions Present Year 2020 Year 2028 Buildout
cenario | = Re-rating the ¢ Replace the » Upgrads the » Add a new train
H;ecommendations plant's capacity | existing chlorine effluent pumps to] of UV system
« Construction of a| . disinfection with farge pumps
septage UV disinfection « Construct the 2™
recelving station { » Re-evaluate the train of angerobic
¢ Upgrading the plant capacity = | . pretreatment cell,
existing plant L aerated cell and
influent flow polishing cell if
metering system. ' the rated
» installation of | capacityis as
{loating cover for- . large as
the anaerobic { estimatedin the
pretreatment cell Appendix E.

+ Constructlon of
an effluent pump

.. station

-« Upgrading the
emergency gen.
set

» Replace the
existing plant
effluent meter
with a magnetic

flow meter
[Scenario « Ae-rating the,, | » Replace the » Upgrade the o |f the rated
IRecommeations s caciy existing chl ine effluent puggs to| capacity jg less
giCtion of a i e

4 P pgrading the capacrty ’
7 existing plant ' 71 construct the 3"
influent flow aerated cell and train of anaerobic
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melering system.} polishing cell if the pretreatment cell,
v aerated ceil and

» Installation of rated capacijg s
floating cover for | less than {8
the anaerobic #
pretreatment cell gAY Capacity.

« Construction of A7
an effluent pump
station -

» Upgrading the [y
emergancy gen. 325

t L
. /giplace the ¥ o
..V existing planj#?
/'4 - effluent meter -'-|"--
“| with a magnetic
flow meter , "
Scenario [l s Re-rating the' » Build the first train | « Buitd the 2™ -« Add a 2" train of
Hecommendations| plant's capacity of SBAR system train of SBR v
» Canstruction of g8 Replace the system o
seplage %" 1 existing chlorine * Upgrade the2"
receiving stafion | disinfaction with affluent piif
* Upgradingdh UV disinfection largeyptimps
| existinggal -
influ% flow. S -
matening system. ‘ ‘ &

» Gonstruction of
n effluent pump
stalion

= Upgrading the
emergancy gen.
set

» Aaplace the
existing plant
sffiuent mster
with a magnetic
flow meter :
Scenario | Cost  [$245,000 $34,000 $847,000

34,000

Scenario Il Cost  [§245 $86l;gy $20,000 $861 y

Scenario Il Co#t Je 534,800

5194,000 ﬁs.ooo #8000
pall i =

The above recommendations for scenario | and Il are based on the following conditions:

e

. Performance of the wetland can maintain at the current level,
. Performance of the wetland can be successfully validated with the operational data.
» Plant effluent quality requirements are the same as the current limits.
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B.2 DETAILED DECRIPTIONS OF THE RECOMEMNDED ALTERNATIVES
8.2.1 Present Condition

The plant effluent pump station shall consist of two identical pumps. Each pump shall be sized
for 185,000 gpd or 130 gpm. Variable frequency drives should be used for saving energy and
reducing wetwell size requirement. The two pumps should be alternated for operation based on
operating time for equal wear. The operation of the pump should be controlled by a level
system. In the event of duty pump fails, the standby pump shall be turned on automatically.
Alarms shall be equipped for the pump station to alert the operator in the event of pump failure,

- power.outage and high water level. A magnetic flow meter should be used to measure and

record-instant and totalized effluent flows. The flow meler should be installed on ihe discharge
pipe of the pump station. If effluent is to be used, the reuse water should be taken off the
discharge pipe of the pump station. Shown on Figure 8.1 is a conceptual sits layout for the
pump station. Preliminary pump station cut sheets are included in Appendix J.

H H 4 i 7
/o / / i
) _ | ,
o N e /o
: / \‘ _ .‘ { ‘ / | S
' STORAGE gd:u_)mcﬂ;-"g ' MH #]
/ /‘Jr‘r i; ' . 7.
s N
: _{_/ | H #2 -
CONNECT-7Q THE OUTFAL ,\x , - LAGOON L-1
- N
PLANT EFFDUENT \% /
| FLUME Q Q; -
NEW FORCE MAIN \\ | o CHLORINE _
v [ \ CONTACT CHAMBER
. ‘\n \\
. \ 5 H
(= | R /
‘ METER VAULT$\ | \
\ \

e ! i
o '\\
VALVE| VAULT Mo, \

Figure 8.1 ~Effluent Pump Station Conceptual Layout

The new generator set shall be a diesel type of generator with double walled fuel tank. The fuel
tank shall be sized based on historic power outage time to ensure adequate operating time. The
generator shall be sized for the build-out condition power needs for the whole plant. It is
estimated that a 40 KW (54 hp} generator will have enough capacity for meeting the buildout
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condition power needs. The generator shall be equipped with an automatic switch for turning
and off automatically in the event of power outage. Cut sheets for Cummins generator are
included in the Appendix J.

The piant influent metering upgrade will include installation of an X-arge trapezoidal flume and
an ultrasonic flow meter. The flume will be installed within a concrete channel for protection. The
channe! will be coversd with checkered plates for odor control. The flow meter will be NEMA 4X
rated for rail-mounted instaflation. Prefiminary cut sheets for the flume and flow meter are
included in the Appendix J. The flume will be located near the existing flow meter site. But
there will be no need for enclosing the system with a building.

The septage receiving station should be a concrete tank including an access hatch and a bar

screen. Septage supernatant release from the station to the plaat influent should be controlled ... -

by a pinch valve. Septage supernatant should be released to the upstream of the plant inflient
f#iow metering system. A small portable pump should be used to pump the supematant to the
station. The end of the pump suction pipe should be perforated pipe for preventing grit and
grease from entering the plant. '

The floating cover for the anaerobic pretreatment cell should be UV resistant membrane cover
with ane access hatch. The cover should be designed with the capability of about 2 feet up or

down level variations. However if the SBR is selected for future expansion, the floating cover will

not be needed since the existing recircufation appears effective for odor controf for majority of
‘thetime. - - : ' ' : :

Available plant data looks promising for re-rating the existing plant at a much higher capacity.
However, available wetland performance data is limited, thus additional data is needed for the
‘validating wetland design and performance evaluation. Once adequate data is available, then a
plant capacity re-rating request should be prepared as soon as possible for DOE's review and
approval.

8.2.2 Year 2020 Condition

The recommended UV disinfection is a low pressure low output packaged system with inlet and
outlel connections for easy installation. The capacity of the UV system will be 200,000 gpd. The
UV system will be powered by120 volt single phase power source. The UV system will consist
of sight (8) lamps with a guaranteed life of 120,000 operating hours. Except for periodical lamp
cleaning requirement, little attention is needed for the UV system operation. Cut sheets for the
Trojan UV system is included in the Appendix J. A conceptual site layout is shown on Figure
8.2.

Re-evaluate the plant capacity based on the available monitoring data at that time. However, if
the approved capacity is lower than the estimated, then a second train of anaerobic
pretreatment cell, aerated cells and palishing cell will have to be built for meeting the projected
year 2020 conditions. Figure 8.3 is a conceptual layout of the second train treatment cells.
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Flgure 8.2 - Conceptual UV System Layout

The second train of the cells will be identical to the exlstung tram of cells in size, Llner and
aerators will aiso be same or similar to the exlst:ng ones. :

However, if the lagoon system’ cannot meet the required effluent quality requirement or a total
four trains of lagoons are requirement for meeting the projected buildout conditions, the existing -
lagoon system is recommended to be replaced with a SBR system. The first train of SBR
system should be constructed. The existing anaerobic pretreatment cell is recommended to stay
as an emergency storage pond and also function as an equalization pond far the SBA system.
The SBR system is shown on Figure 7.1, : :

8.2.3 Year 2028 Condition

The plant effluent pumps will need to be replaced with 255 gpm flow capacity pumps for
meeting the year 2028 and the build-out condition.

If the re-rated plant capacity re-rating is high as estimated based on current preliminary
estimate, and the second train of the anaerobic pretreatment celi, the aerated cells and the
palishing celt was not built for the year 2020 condition, then the second train of units will need to
be built for meeting the year 2028 condition, The sizes, aerators and liners will be same as the
existing train treatment system.
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Figure 8.3 — Second Train of Treatment Cells Concepiual Layout

i the SBR system is selected and built for meeting the year 2020 condition, the second train of
the SBR system will be required to be constructed for meeting the projected year 2028
conditions. The two trains of SBR should be able to meet ihe projected buildout condiiion too.

8.2.4 Buiid-out Condition

A second identical UV system will be required for meeting the projected buildout condition.
Depending on the outcome of plant capacity re-rating, a third train of treatment cells may and
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may not be needed. H the third train is required, the sizes, aeralors and liners will be same as
the existing two train treatment systems.

In addition to the plant expansion, the collection system will also require extension tg the

Eastshore south area for servicing if this area is to be annexed by the District. Residents in this
area are expected to be responsible for the cost of extension.

83  SUGGESTED IMPLEMENTATION SCHEDULE

Regulatory agencies require that planning and design should begin when the plant reaches.85%
of the capacity and expansion construction starts when the plant reaches 90% of the capacity, -

Therefore, implementation schedulgs.for the future expansions are entir'ely'd'etermined by the - -

actual growth rate. The assumed growth rates for this study are 5.6% up to 2020, 3.8% after
within the UGA area and 2.5% for other areas all time, Based on these growth rates, and
assuming that the Eastshore South area will not be serviced untll after 2028, the projected flows
and loadings in the future years are listed in Table 8.1. The flows and BODs loadings were
projected based on the previous established criteria of 100 gpd/ERU and 0.15 Ibs BODJ/ERU
for the summer season, 93 gpd/ERU and 0.14 Ibs BODs/ERU for the winter season. The
projected flows and BOD; loadings appear very conservative in compatrison with the most
recent two years data in Table 8.2. This is because unit ERU flow loadings used in the
projections were flow values based on 90 percentile and 98 percentile analysis of the historical
flow data, respectively for the winter season and the summer season (see Section 4 of this
report), not the average values of the historical flows. The unit ERU BOD:; loadings criteria were

also established based on higher than flow weighted historical averages. )

_Table 8.1 — Projected Future Years Loadings

UGA U(F}:gsgld ESS g::?'ilcé P1.~.ojected Flows Pru:i ected BODS Loading
Year | ERU ERU ERU | Area gry | Winter [ Summer | Winter | Suminer
{gpd) ' (Ibs/d)
2008 | 173 309 . 309 | 28732| 30895 34 46
2009 183 322 _ 322 29950 32204 - 35 48
2010 193 336 ' 336 312251 33376 37 50
2011 204 350 350 32563 | 35014 39 53
20121 21i3 365 365 33964 | 36321 40 55
2013 227 381 381 35434 | 38101 42 37
2014 | 240 398 398 36975 | 35758 44 60
20151 253 415 415 38592 | 41496 46 62
2016 | 268 | 433 | 433 40287 | 43320 48 65
2017 283 452 452 42066 | 45232 50 68
2018} 298 472 472 439331 47239 52 71
2019 1 315 493 493 45892 | 49346 54 74
2020 | 333 516 516 47948 1 51357 37 77
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T

2021 | 346 533 533 49549 | 53278 59 80
2022 | 359 551 551 51205{ 55059 6l 83
20231 372 569 569 529191 56902 li%] 85
2024 | 386 588 588 54692 | 58808 65 R
2025 | 401 608 608 56526 | 60781 67 91
2026 | 416 628 628 58424 | 62822 69 04
2027 | 432 649 649 60388 | 64934 71 97
2028 | 449 671 671 62421 | 67119 74 101
2029 | 466 694 142 836 77729 | 83580 {.. 92 .| . ..125
2030 | 483 717 8597 79905 | 8592007 T95 Lt (129
2031 | 502 741 883 82157 | 8834l 97 _ 133
2032 | 521 766 908 84488 | 90847 100 | 136
2033 | 541 792 934 86899 | 93440 103 140
2034 | 561 819 961 89395 | 96124 106 144
2035 | 582 847 989 91978 | 98901 109 148
2036 | S88| 839 1001 93114 | 100122 110 150
2037 | 588 866 _ 1008 93744 | 100800 Lit- |- 151
2038 | 588 873 . 1015 94391 | 101495 112 | 152
2039 | 588 880 : 1022 95053 | 102208 112 | 153
2040 | 588 887 . 1020 | 95732 | 102938 | 113 154
2041 | 588 890 | 1032 95976 | 103200 | 114 155
Table 8.2 ~ ﬁtﬂecent Two Yéars_ﬁ@ding Data
Summer “'Winter | Plant Influes ’,x Summer BODS | Minter BODS
Month and Year Flows ! Flows BODggg’" Loading ! Loading - |
(madff (mgd) (mg/f" (bsid) 4  (Ibs/d)
Apr-06 0.0F7 165 234 35 | E
May-08 0014 1932 226 3%
Jun-06 40,016 2132 28.457
Jul-06 #0.021 T 178 312
Aug-08 0022 }:  180.3 241
Sep-06__ /| 0016 i 168.2 _F224
Ocl-08 0.014 138.2 £ 161
Nov-06_#° 0.018 126.6 G 19.0 S
i f 93.3 £ 156
97.9 A 18.8
143 i 17.9
106.248 ' 15.1
0.017 150.3 24.5 16.8
0.015 148.6 18.3
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May-07 0.014 187.5 21.3

Jun-07 - 0.0186 163.3 21.8

Jul-07 0.022 1417 26.0

Aug-07 0.023 142.8 27.4

Sep-07 0.018 144.9 21.8

Oct-07 0.014 134.9 15.8

Nov-07 0.015 117.7 14.7

Dec-07 0.013 137.9 15.0

Jan-08 0.013 138.1 ' 15.0

Feb-08 0.015 119.7 ' ' 15.0

Mar-08 0.014 1029 . 4 . ... % B VX I
Annual Average ""{"  0.017 0.014 |38 0 1 om0 | 4m
Total Average 0.017 0.016 145.0 . 22.7 15,5

But if the average loadings of the maost recent two years and an aggressive 5.6% growth rate
are used to project the future years flow and BOD; loading, winter flow will reach 85% of the
currently permitted capacity by 2011, 90% by 2012 and 100% by 2013, while summer flow will
reach 85% of the permitted capacity by 2016, 90% by 2018 and 100% by 2019. However it will
" not reach the 85% of the permitted organic loading capacity until 2020 as shown in Table 8.3. It
can be seen that it is difficult to determine a meaningful implementation schedules at-present for
~the future expansions. But it is clear that the winter flow appears to be approaching the currently
~ permitted capacity. Thersfore, the District needs to prepare the plant capacity re-rating as soon -
as adequate data is available. Depending on the final re-rated capacity of the current plant,
e’xpansion may not be required until after 2020 or-as soon as few years from now.

Table 8.3 - Projected Future Flow and BODS Loading Based on Current Loadings

Year Projected ijected er Projected Winter BO
Summer Flows S Loading
, {maod) {ibs/d)
2008 0.018
2008 0.018
2010 0.020 =
2011 0.02 17
2012 0.0%5
2013 024
2014 Vo 025
2016 | #¢ 0.027
2016 [£% 0.028
501787 0040
2 0.031
e) 0.033
2020 0.035
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2021 0.037 0.035 48.8 33.3
2022 0.039 0.037 51.5 a5.2

8.4 FINANCIAL ANALYSIS
8.4.1 Current Financial Conditions

This financial analysis is intended to be a general overview of the District's financial structure
and condition, not a user rate study. The District has several funds in its aceounting system.
These funds include the general fund, the reserve fund, the trust fund, the 1995 revenue bond
fund, the1999 revenue bond fund, .and the 2006 revenye bond fund (see Appendix K) _
The District's incomes iniclude *cofinection féés, user fees, investment interesis. and
miscellaneous charges and fees. The District currently charges $7993.00 per ERU for
connecting to the District's- collection system. The conneclion charges go to the District's
reserve fund. The reserve fund is used for collection system and plant improvements and
expansions. However, when it is needed, the District will use the reserve fund for general
operating purpose. The current balance in the reserve fund is $261 «219.34 as of May 2008.

The District charges $52.80 for ULID #1 residential users, $63.25 for ULID #1 commercial
users, $53.84 for ULID #2 residential users. and $64.29 for ULID #2 commercial users. These
charges include operational & maintenance costs, 1995 revenue bond cost and 2006 revenus
bond cost. The user fees and miscellaneous incomes go to the District's general fund. The
general fund is used for operating and maintaining the callection system and the plant, general
office supply, employes salary and benefits, insurance and bond payment, engineering and
legal services, utilities and rents, eic, expenses. Total budgeted income for the 2008 fiscal year
is $302,200, which includes $188,000 user fees income. '

8.4.2 Future Capital Needs Forecast

Future capital financial needs for three scenarios were forecasted for various years and listed in
the Table 8.4. Even though the construction cost index data from 1990 to 2008 complied by the
Washington State Department of Transporation was about 4.5% annual increase, a
conservative 6% was used to forecast future construction costs in light of the recent commodity
price escalations.

Table 8.4 — Present and Future Capital Cost Needs

Estimated 2008 Estimated Year Estimated Year | Estimated Year

Project Needs Dallar Cost 2015 Dollar Cost | 2023 Dollar Cost | 2036 Doliar Cost
Scenario | (Total two trains of lagoon system)

Present condition | 3 245,000

Year 2020 5 34,000 b 51,123

Year 2028 5 847,000 5 2,030,168

Buildout 5 34,000 $ 173,797
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Scenario ll (Total three trains of lagoon system)

Present conditio $ 245,000 }g fo
Year 2020 f $ 861,000 $ ' 294 803 £
Year2028 # | & 20,000 & $ 47,931
Buildout # g 861,000 Vi FARE 1,401,768
Scenaricﬁfl' (Two trains of SBR system) /?r f '
PresenfFcondition | § 194,000 f
20 ) 988,000 g 1,485 587 7
028 _ $ 974,000 # $ ,334,248
Sl s 34,000 8 173, 797

Note; Assumlng canstruction will be completed -5 yesrs prior to reaching the pro;ected cund[tsons L

8_.4.:_3 Future Revenues Forecast

The District has' two main sources of revenues: the user rate fee and the connection fes. The
user rate fee and miscellaneous other incomes in the District's general fund are used for office,
collection system and the plant operations and routine maintenance and repairs. Currently the
District has approximately 320 ERUs with a budgeted annual user fee income of $188,000, or
approximately $49 per ERU per month on averags. Assuming that the future user rafes will be
adjusted as necessary for general operation and maintenarce expenses needs, then
forecasting this source of revenues is not needed herein. :

The connectton 1ee in the D|strn:t s reserve fundis used pnmarlly for capital lmprovements and
expansions. The reserve fund is invested in bank CDs with various maturities and earning
approximately 3 to 4% interesis. The connection fee varies accordlng to the State’s regutatory
requirements. But generally the fee Is expected lo increases in the future. Based on the
following assumptions, future available funds in 2015, 2023 and the buildout year 2036 were
estimataed and listed in the Table B.5.

+ The recommended improvements for the preseni condition wilt be completed In 2008

« There are no major capital improvements untif 2015.

¢ No transfer o the general fund.

* The reserve fund earns 3.0% annual inferest.

» The connection fee will remain at $7993.
e ERU increases at 5.6% within the UGA and 2.5% outside of the UGA.
» The Eastshore South area will not be connected until after 2028,
* Debt is assumed to grow at 6% annual rate.
Table 8.5 — Projected Available Funds in the Future
Projecied | Projected Projecled
Projected | Project Pojected Available [ Avoiial Avail
Fotal Connection |Connection { Capilal Capital Capiral Funds Funds Fundg¥
ERUsin |ERU Fee Per Fez Expense  |Expen Expens Under Unde Un
- Year Services Increases |ERU Revenues Scenano [ Scena:no it [Scenario 1! | Scenarie [ | Sceng¥io Sl:* ario NI
§ 5 $ - |$ $ $ ] $
2008 309 7,993 245000 245,000 1194000 | 261,519 [26§,51% |261,519
$ 5 4 g 3 h 3
2009 322 13 7,993 104,627 * 16,519 16,519 67,519
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3 5
2010{ 336 14 7.993 | 108,645
5 $
2001 350 14 7,993 i14.922
5 §
002] 3635 [ &] 7,993 120474
3 b3
20031 381 16 1,993 126,314
5 5
2014] 398 H 7,993 {32459

o]

T

-

e R e kY

SR

Rt LIV TN At L Q&.’WA%

. $ % s § s ¢ | s s3
2015] 43 17 7,993 | 138924 | s siam1a&ses | 1asdser sonsss 0 [os (480,154)

$ 5 ' ] R R T

2016 433 18| 7993 | 145728 3 "

3 3 4 : P

2017] 452 19 7.993 | 152,889 Z & ';j_*g-

3 3 i":' .

2018 - 472 20 7.993 | 160425 B g

2019] 493 2 7,993 | 168.358 3

3 $ H g

2020 516 22 7,993 | 176,709 it i

' oy | e g

2021 533 | 17 | 7993 | 137810 , i
1 s ] s 13
2022 551 18 7,993 | 142365 -

(1353297 ||

I
-

: % -] ' $
2023 569 13 7,993 | 147,288 | s20m0.168 47‘531'
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: 3 5
2024| 588 i9 7993 | 152,386 % '
3 $
2025] 608 20 7.993 | 157.666
3 g
20261 628 20 | 7,993 | 163,133

N IR

-

$ ) ¥
2027] 649 21 7,903 | 168,795
s 3 4
2028| 671 22 7993 | 174,659 ' 3 z -
[3 $1.315.7 ¥ A
2029| 836 163 7.993 38 ‘ ; £
3 3

2000 859 | 23 | 7003 | 187.022
5 3

2031 883 | 24 | 7.003 | 193,536
5 5

2032) 908 | 25 | 7,993 | 200283 ;
5 g

2033) 933 | 26 | 7003 | 207271
3 5
2034|961 27 | 7,993 | 214.509 :

3 i

o o) e,

IR L ke B ED

"5 imﬂﬂéﬁfﬁ‘-“’
ﬂi‘“ Py

3
2035] 989 28 7,993 | 232006
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$ 5 5
2036 1001 12 7,993 97,604 |5 173797 4,942,020
5 $
2037| 1008 7 7993 | 54,197
3 3
2038|1015 7 7,993 | 55,552
3 3
2039 1022 7 7,997 | 56,041
5 3
§ 2040] 1020 7 7593 | 58.365
3 $
2041| 1032 3 7993 | 20919

Data in Table 8.5 show that the District will have adequate financial capability to support the
required capital improvements and expansions for meeting the future growth needs for scenario
| and I situations. But if the SBR system is to be buiit, additional funding may be required
dependmg on the when the SBR system is actually built.

It should be noted that requests for service will be served on the basis of capacity availability.
Circumstances can occur which would require the District to issue an Emergency or Interim
Moratorium on new service connections. The plant's NPDES permit requires that future sewer
connections, extensions or addltlonal waste loads be limited if flows or waste loads reach B85%

of any one of the design criteria, under which the plant is aperated. The Dapartment of Ecology

reguires this so that compliance can.be maintained during the plannmg and execution of the
measures necessary to meet the service requests

8.5 FUNDING OPTIONS

in addmon to the District's reserve fund, the D!Sh‘lCt can also apply grants and fow interest loans
from the County, the State and US EPA for funding the collection system, and plant
improvements and expansions. The District had obtained grants from the County for the
collection system and pant expansions in the past. Potential other funding sources, eligibility
and contact information are summarized in the following Table 8.6. Please contact Cathi Read
at cathir@cted.wa.qoy at the Washington State Department of Community, Trade and
Economic Development for updated program information.

Table 8.6 — Potential Funding Sources Summary

PROGRAMS ELIGIBLE ELIGIBLE FUNDING HOW TO APPLY
PROJECTS APPLICANTS AVAILABLE

Planning Programs

CDPG-POG * Comprehensive |Projects must Grant Applications accepted

Community plans principally benefit |« Upto $35,000 |year-round, on a fund-

Development s [nifrastructure low- 1o moderaie- for a single available basis

Block Grant - plans income peaple in jurisdiction and

Planning-Only +  Feasibility non-entitlement $50.000 for Contact: Sheilz Lee-

wh w1528 13\ackva 1813301 00-hsdvnaster planningeportiltisd wastawater sysism mp-fnal.dac
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Planning Program

Updates 1o

districts that

= 0 percent interest,

Grant Program studies cities and counties. multiple Johnsion
» Community » (ities or Jjurisdictions 360-725-3000
action p[ans towns with - Upper limits sheilal@cted wa.om
*  Low-income fewer than available for
housing 30,000 people priority public
assessments «  Counties with health planaing
fewer than
200,000
people
PWTF Planning le  Single or « Counties, Loan Applications accepted
Public Works multiple system cities, and * Up1o3100000 |year-round, on a fund-
Trus:l Fund - plaqs covering . special- per jurisdiction | ..a?,aii.abl't_i:lji_a.s.is L
Capilal Facilities eligible systems | *- puUrpose each biennium ; e

Contact: Cllent Service

existing capital meet certain 6-year term Representative at
facilities plans ) No maich 360-586-4122 ar
«  Environmental requirements required hip:/fwww.pwh. wa,poy
stwdies (contact the M let
client service ust complete
Fepresentative} plan in 13
months
» No school or
port districts ‘ _
g CERB Planaing |Project-specific Eligible in - Matching Grant Applications accepted
! Community . feasibility and pre- |designated rural »  Upo $30,000 year-round, The Board™ |
Economic development studies {counties or rural per apglication | meets six times a year. .
" Revitalization that advance natural resource . -Requires 50 o
Board - community . |areas: - o | Contact: Kare Rothschild
- Rural Project- economic ' o ?erzent matching 360-725-40358
Specific Planning |development goals |* Counties, cities, unes kaler@cled. wa.ogy
1 Program for industrial sector towns, porl
husiness : dfstr!ms. special
development. districts
* Tederally
recognized
tribes
¢ Municipal
i corporations,
guasi-municipal
corporations
X with economic
- developtment
purpases
RD Pre. Water and/or sewer  |Low-income, small | Loans: Grants in some Applications accepted
development planning; commuiities and cases, depending on year-round, on a fund-
U.S. Dept. of environmental work: |systems serving funding availability available basis
Agriculture Rural {and ather work 1o areas under 10,000 |Maximum $i5,000 Contact: Gene Dobry
- Developmeni —  [assist in developing jpopulation. grant 360-704-7733
Rural Utilities an application for Requires minimum Eugene dobry @ wa.usda.g
Service - Water  {infrastructure 25% match ov
and Waste improvements

8.167
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Disposal Direct
Loans and Granis

htp:fwww.rurdev usda.e

ov/wa

Pre-Constructio

n Programs

PWTF

Public Works
Trust Fund - Pre-
Construction
Program

Pre-construction
activities such as
prelimiinary
engineering, design,
bid-document
preparation, right-of-
wily acquisition,
enviranmcntal.
studies h

Counties, cilies.

purpose districis
that meet
certain
requirements
{contact the
client service
representative)
* No school or
port districts

Loan
and special .

31 million per
jurisdiction each
bieanium

0.5 to 2 percent
interest, depending
on locel match

5 te 15 percent’
focal match
S-year term, or

Applications acceped
year-round, on a fund-
available basis

Contact: Client Service
Representative at
360-386-4122 or

hitptffwwaw.pwh, wa. vey -

General Purpose
Grapt Program

conneclions,
drinking water,
stormwater, roads,
sireets, and bridge

non-eniitlement
cities and countjes.

+ . Cities or owns

local
conlribution and
gap financing

20-yearsif -
construction
funds are
acquired before
first loan
principle
. . payment
| Construction Programs SR
CDPG - GP Final design and Projects must - [Gramt. Applications due in _
Community construction of principally benefit  {s | Upto $1 million {November; notification in
Development domestic wastewarer, }low- to moderate- - As  Nomateh - |March
Block Grami - side sewer income peoplein | . required, but Contact: Bill Prentics

360-725-3015
billp @cled. wa. coy

Investment Fuad

cities and counties.

s Cities or towns
with fewer than
50,000 people

¢« Counties with
fewer than
200,000 peaple

Project must be
ready 10 go

Must be a local
priority project

. with fewerthan ‘preferred -
projects. 50,000 people °
* Counties with

fewer than

200,000 peaple
CDBG-CIF Top priority projects [Projects must Grant Applications accepled
Community from county listof  |principally benefit Upo ${ million |vear-round, on 2 fund-
Development prioritized projects  |law- o moderate- Need for grant available basis
Block Grant - income peaple in must be clearly Contact: Dan Riebli
Community nonp-eatitlement identified 360-725-3017

danr@cied. wa.sav

wh wAS2E U astive 181230 105-1bzd!
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Stae Revolving
Fund

‘projects aimed at

increasing public
health protection

water syslems
(includes for-profit
and non-profit
systems, but not
federal or state-
owned systems);
both privately- and
publicly-owned

systems are eligible

PWTF New construction. [+ Counties, cities |Loan Applications due in May
Public Works replacement, and and special A» 57 million per (May 8, 2006}
Trust Fund - repair of existing purpose districts jurisdiction each  [Funds available the next
Construction infrastructure for thal meel biennium spring
Program domestic water, certain s  (.5102percent Contact: Client Service
sanitary sewer, starm requirerients interes, depends  |Representative al 360-
sewer, solid wasie, {contact the on local match 5864122 or
road or bridge clientservice |a 5015 percent |Mp/wwyr pwh.wa.goy
projects, and representative) local enatch
reasonable growth  |s  No schaol or «  20-year term
port districts maximum e N
DW SRF Drinking water _jCommunity and Loan™.. . . . .. [Applications due in May
Drinking Water  |sysienrinfrastricturé | nod-community s | peccent loan fee' [(May 8. 2006)

* 33 million per
jurisdiction a year

e 56 million for
jointly-owned
projects

« (o5 percent
interest rate

s 20-year term; 30
for extremnely
disadvantaged

. communities

¢ No local match
required

Funds available the next
spring

Contact: Chris Gagnon
160-236-3093
Chris.Gaznon @doh, wa.g
av
hitp:/fwww.doh.wa.gov/e
hp/dw/aur_main_pages/d
wsrf.htm .

RD A
U.S. Dept, of
Agriculture
Rural
Development -
Rural Utilitias
Service -

Disposal Direct
Loans and Granis

Waier and Waste

Pre-constructian and
consiruction
associaled with
building, repairing,
or improving’

drinking water, solid |

waste facilities and
wastewater facilities

s Cilies or towns
with fewer than
10,000

‘ population

+ - Counlies,
special purpose
districts. non-
profil
corporations or
tribes unable to
get funds from
other sources at
reasonable rates
and lerms

Loans; Grants in some

cases

» luterest rafes vary
{currently ~4.5% )

s Up to 40-year loan
term

s . No pre-payment
penalty

Applications accepted
year-round on a fund-
available basis

Contact: Gene Dobry
360-704-7733
Eugene.dobrv@wa.usdao
oy

htlp:/www. rurdev usda o
ov/wa

DOE

Ecology,
Washington Stale
Water Polluion
Control
Revolving Loan
Fund

Planning, design, and
construction projects
associated with
publicty-owned
wastewater {realment
facilities

Counlies, cities,
Lowns, consecvation
districts, or other
political subdivision,
municipal or quasi-
municipal
corparations, and
tribes

Loan, either:
¢ 26% interest for
6-20 year term, or

&  |.3% interest for 5
year term
s  Hardship

assistance for
water poliution
conlrol facilities

{existing

Applicalions accepred
-September | through
~Ociober 31 for next
fiscal year funding (check
with staff for exact dates}

Contact: Brian Howard
360-407-6310
brhod61 @ecv.wa.eov
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residential need
only} may be
availahle in the
form of a reduced
interest rate or
extended erm
CCWF Planning, design, and |Countizs, cities, Loan: Granis in some | Applications accepted
Ecology, construclion projects {lowns. conservation jcases ~September | through
Centennial Clean|associated with districts, or other -§~October 31 for next
Water Fund publicly-owned political suhdivision, | Hardship assistance for | fiscal year funding (check
waslewater treatmenlt | municipal or quasi- | water pollution control |with staff for exact dates)
facilities . | musdicipal facilities (existing '
e ‘feorpdrations, and™ " | residential nead anly). ‘[Coniact: Jeff Nejedly
tribes = - may be available in the | 360-407-6566
form of a reduced ineid6 ] @ecy. wa. oo
interest rale or
extended term, or a
tombination foan and
grant if sewer user fees
are in excess of 1.5%
of the median
tousehold income

CERB - | Projecis must |*  Counties, cities. Loans; granis in unigus | Applications accepted
Community support indistrial lowns, port  |cases- year-round. The Board -
Economic - sector business -  districts, special [ - Public facility - | meets sixX times a year.
Revitalization growth and job districts 1 projects required | Contact: Kate Rothschild
Board - creation or relention Federal!y-- ' by private sector 360-725-4058
Construction . in the state. : recognized expansion and job jkater@cted wa,eon
Program . +  Bridges. roads tribes ' creation
' and railroad *  Municipal and %1 million

spurs. domestic guasi-municipal maximurn per
. and industrial corporations © project

water, sanitary with economic [e  Interest rates vary -

s

sewers purposes. maximum

»  Electricity, *  Requires 23%
natural gas and minimum maich
ielecommunicati *  Applicants must
ons demonsirate gap in

*  General purpose : public project
industrial funding and need
huildings, port for CERB
facilities _ assistance

* CERB is authority
far funding
approvals

EPA STAG STAG Grant funds | Stale agencies, U.S. |Each year EPA's Information about the
Multimedia State |are used to build and |werritaries, federally [Office of Enforcement |Granl Projects selecied
and Tribal enhance the capacity [recognized Indian  |and Compiiance far funding can be found
Assistance Granls |of states and wribes to Tribes, the District  |Assurance announces  in the fallowing links.
carry out compliance |of Columbia, the STAG grant focus  §The Office of Grants and

! 7 -~ and storm  development - (e 20-yesr term
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jurisdictions. The

- Jouteomes froai their

|surveys-and

assurance activiljes
within their
respective

projects selected
cover a wide ronge

[rtertribal Consonia,
slate universities and
malti-jurisdictional
state organizations
with enforcement
and compliance

of activities that have |assurance

and will continue to
enable states and
tribes to demonsirate
compliance
assurance and
enforcement

activities while

responsibilities or
responsibilities that
support enforcement
and compliance
assurance including
but nat limited 10
data management or
research are eligible

serving as models for |10 apply for and

other siates and
tribies. These
capacity building
activities include
Iraining, studies,

investigatians,

receive funds. In
addition, state
universilies with
expertise in
conipliance
assurance and
enforcement issues
are also eligible

‘| grant applicants

areas, application
fequirements, due dates
and 2mount of money
available throush a
Solicttation Neotice,
These notices are
published at the
government-wide
Gronis, pov Weh sile
and at the EPA STAG
Fupding Opporiunities
Web page. This page
also provides -+ - -
Frequenty asled
guestions. the STAG
Fact Sheet, and
Definitions,

Other Offices in EPA
also provide STAG
funds o states apd
tribes. Common 5TAG
pragrams address
water treatment,

wastewater ireatment, -

targeted waltershed
grants. and state’
revolving funds far
waler projects.
information on these

Tprograms is found &t

Waler Funding In
addition there are
Envirgnmental Justice
Grants. the Tribal erant
program and graants
programs for the
Federal [nsecticide,
Fungicide and
Rodenticide Act and
the Toxic Subsiances

Control Act.

Debarment now mainiains
information on all current
granis avarded by EPA,
including an absiract and
contacts, This database
can be accessed at Gram
Awards Dalabase.

http://www.epa.govioecas
rth/state/grants/stag/index.
html

Emergency Pro

rams

PWTF
Public Works
Trust Fund -
Emergency
Program

Projects necessary -

due to natural
disaster, or
immediatefemergent
threat to public
health and safey

For domestic water
systems, sanitary and

Counties, cities,
and special
purpose districts
that meet

cerlain
requirements
(contact the
client service
representative)

Loan; pending

availability of funds

s 3 percent interest
rate

¢+ Nolocal maich
required

+  2l-year maximum
term

*  $300,000 limit

Applications acceptad
year-round.

Contact: Clieat Service
Representative at 360-
586-4122 or
hitp:/fwww.pwh,wa. o
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storm sewers, splid  |a
waste, roads and
bridges

No school or
port districts

CDBG-IT
Community
Development
Block Grant -
Imminent Threat
Granl Program

and drainage facility
damages that pose an
immediate. urgent

health and safety

+- " A.forinal
disasier must he
declared

s Project must be
ineligible for
emergency
funds from the
Public Works
Trust Fund

Repair water, sewer |

threat to public .

Non-entitlement
cities or lowns
with fewer than
30,000 people
Non-entitiement
counties with
fewer than

200.000 people |~

Grant; pending
availability of funds
Only eligible costs
incurred afier an
emergency is formally
declared can be
reimbitrsed

Applications accepted
year-round.

Contact: Bill Prentice
360-725-3015
billp@cted. wy. o0
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