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LAND USE
AND ZONING MAP
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APPENDIX B

REPRESENTATIVE
WELL LOGS
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T AR D
MECEIVE
NOTICE TO WATER WI-:L}, ioNer&crp_n\ v - G 1956 &7 - . s,
The origin:z1 and first copy Y, - .
™ PHhed Wiin the b:—z- AT ENGH N‘Zﬁ:IXER WELL: BERGET 4?) State Well No. 28/ (4l ~ | Ba
STATE ENGINEER, SALEM, OREGON 97310~ TATE OF OREGON 2 !

_
within 30 days from the date~ x y ; *A r;}REGOT\?(please type or print) () o e
of well completion. sy =

Y
AN

State Permit No. .

. . . Drawdown is amount water level
1) OVVNER. (11) WELL TESTS‘ lowered below static leve] ks
/
sJame (,:f'jq,?? HL(/, Gop/ ()p 72 43 7MJ‘ + 7 Was a pump test made? [ Yes [] No If ves, by whom? Dol B.zsn say,
Address ¢ y¢ 74 et u/ puiloswg Yield: 4 7 gal./min. with ¢7.4-  ft. drawdown after "> hrs.
7777 T v 7 A 4 7
AL ag O AL . " "’ - "
(2) LOCATION OF WELL: = " - =
) Bailer test gal./min. with ft. drawdown after hrs,
County ~“ne § - Driller's well number Artesian flow g.p.m. Date
17 i g
' Y ¥4 Section ff (,7: ; T. PGB ‘// WM Temperature of water Was a chemical analysis made? [7Yes (] No
Bearing and distance from section or subdivision corner —
(12) WELL LOG: Diameter of well below casing ... &,
Rt Cp d e I 154 A Depth drilled 7 4 ft. Depth of completed well r~ / ft.
- > 77 * 4 7 7 T 75
e Formation: Describe by color, character, size of material and/str:zcture, and
~_. show thickness of aquifiers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of Jormation.,
AN
O [}
D.0¢ S = ) MATERIAL FROM TO
o - 7, -
3) TYPE OF WORK (check): 2 =
(3) ( ) 13 JAN-NYORN Vol ate s ey & (= S Y
Well {D/ Deepening [J Reconditioning ] Abandon [J :
A\ 4ndonment, describe material and procedure in Item 12, 2 7 PR M i o oy Lj o~
(4) PROPOSED USE (check): (5) TYPE OF WELL: bl Liddih  PrFi Cen "/‘/
Domestic [ Industrial [J ‘Municipal [J Rofary 0 Driven [ > i
o - oth o Cable B/ Jetted [ Vi 2 WY e ,,“ Lal WRNE 4 L)< v =
rrigation [J Test Well [J er Dug m] Bored [ N

(6) CASING INSTALLED:  rhreageq O Welded f3~

rf'?[u/ﬁ' e RV4A Shoe . son g ?I-L——

edie” Diam. trom e fD. 1t 1o LB 1t Gage .50 / /
_________ 7 Diam. from ft. to It. Gage .o
........ ——" Diam. from ft. to . Gage .onnuma.,

) PERFORATIONS: Perforated? [J Yes [JNo

‘vre of perforator used

e of perforations in. by in.
............. - perforations from ft. to ft.
........................ perforations from ft. to ft.

................ ... perforations from . ft. to ft.
2 e perforations from ft. to ft.
\_ ..................... perforations from ft. to ft.
8) SCREENS: Well screen installed? [IYes [] No
anufacturer’s Name . Y=o ndml

n Lol ., : Model No. $Ta.¢anlits 5Xas
L 4w Slotsize o Set from ...Cx /e . to lifo.. e | Work started 4 jon 12 o W7 Compieted 2 o s 2 s
iam. ...e....... Slot size __..._.... Set from . ft. to ft.

Date well drilling machine moved off of well L 20y i q 19 (.

(13) PUMP: '

9) CONSTRUCTION:

‘ell seal—Material used in seal C{C /a»‘u s

Manufacturer’s Name

epth of seal ... qu .......... ft. Was a packer used? .. h/ O Type: CHP. o
fameter of well bore to bottom of seal ... .}..D ....... - In.
ere any loose strata cemented off? [] Yes [No  Depth ..o Water Well Contractor’s Certification:

as a drive shoe used? [] Yes [T'No This well was drilled under my jurisdiction and this report is

as well gravel packed? [] Yes [-No Size of gravel: ... . true to the best of my knowledge and belief.
rel 1 s " 7 ~
ravel placed from ft. to 1t N B/Jlg' fnoTow bl DALLInT
id any strata contain unusuable water? [J Yes [T No (Person, firh or corporation) (Type or print)
'pe of water? depth of strata Address J?’/] Zrd » 95 Menl% LIL "/‘:/4 O”d
“thod of sealing strata off
Drilling Machine Operator’s License No. 2§~ o~ 2qJ
.) WATER LEVELS; - £ P s h -
]
i : Signed @Bwf«/ :"7‘1“:"74% >

atic level 30 it. below land surface Date Ay, L | 9 [ _ i ]_ . o 'i Water Well Contraéior) z?'f'"f':" """"""
testan pressure - Ibs. per square inch Date Contractor’s License No. .Z.2/.... Date Zaanet’. 40

- (USE ADDITIONAL SHEETS IF NECESSARY)
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~J 7 E , P
IR e o e ooy AR
of this report are to be Mleﬁ’ WATER WELL REPORT 2. PET . , i
fHled with the state or orscon  AUGR 41973, 5552 % i LRl
AR GRS, AT, CRmoon VD e opeox vt STATE ENGINEER
of well completion. (Do not write above this line) SALE\-L OREGéﬁ s
1) OWNER: (10) LOCATION OF WELL:
Name C, A, Gross County €008 Driller’s well number
- P.0. Box 126 Bandon, Oregon % 14 Section 18 1. 285 5 10w .
Bearing and distance from section or subdivision corner
(2) TYPE OF WORK (check): Tax lot 1-3
New Well ﬁ Deepening O] Reconditioning [J Abandon [
{f abandonment, describe material and procedure in Item 12. (11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: (4) PROPOSED USE (CheCk):' Depth at which water was first found 10 ft.
g;’;?:y .I'I);titveedn B Domestic % Industrial [J Municipal [J | Static level L ft. below land surface. Date 8-17-773
T - 0 Bored O Irrigation [ Test Well [J Other O | Artesian pressure lbs. per square inch. Date
%) C‘ASING INSTALLED: Threaded [ Welded&} (12) WELL LOG: Diameter of well below casing ... S sy
-" Diam. from ....... O ft. to 45'—5” ft. Gage '250 """" Depth drilled 50 ft. Depth of completed well 49 ft.
..” Diam. from ft. to T GAPE it
Formation: Describe color, texture, grain size and structure of materials;
--" Diam. from ft. to ft. Gage . and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
(*5) PERFORATIONS: Perforated? [J Yes I3 No. position of Static Water Level and indicate principal water-bearing strata.
Type of perforator used MATERIAL From To SWL
Size of perforations in. by in.
........................... .. perforations from ft. to £#t. Sand loose tan 0 3
............................... perforations from ft. to ft. __Sand middy brown 3 10
.ccoone.... perforations from ft. to ft. Sand fine blue 10 50
(7) SCREENS: Well screen installed? E Yes [J No
hianufacturer's Name Houston
“vpStainless..steel Model No. telescope. ..
.iam. _.6 Slot size .......0.0.BSet from 414" -5" ft. to 49 -1 ft.
Diam. ...ee Slot size ... Set from ft. to ft.
(8) WELL TESTS:  Prawdown is amount water level is
“"as a pump test made? [] Yes Elx\lo If yes, by whom?
“di gal./min. with ft. drawdown after hrs.
& ; , .
" " " ”
Eaziler test 18 gal./min. with 4 () ft. drawdown after 1 hrs.
“tesian flow g.p.Mm.
- .nperature of water 52 Depth artesian flow encountered ... ft. Work started 8-.1. 6-— 1973 Completed 8—17 19 73
(9) CONSTRUCTION: Date well drilling machine moved off of well 8—17 19 73
Well seal—Material used ...Bentonite Drilling Machine Operator’s Certification:
Wil seIeg Hiti Lind siface: fo 18 % | 5 This well was cpnstructe;i under my direct supervision.
. aterials used and information reported above are true to my
Diameter of well bore to bottom of seal ........d.(........ in. best knowkfdge and belief. /
Diameter of well bore below seal ... & in. [Signed] * ,.',Lé/ﬁ% Af, u_,(%:’,) Date .......... 8 -19, ,19,_7_3
Number of sacks of cement used in well seal 0 sacks SPeHRg AT Cpsthton 469
Number of sacks of bentonite used in well seal 1 : . Drilling Machine Operator’s License No. eemne————————
ST TR G Berfanile Yellowstone Water Well Contractor’s Certification:
Number of pounds of bentonite per 100 gallons 3 . I . :
ot water ....100.1b. [ 50_gala /00 guis. | THIZ eIl s drilled under my jurisdiction and this report is
Was a drive shoe used? Yes No Plugs ... Size: location ... i 3 i 3
Did any strata contain \iusable[xwaten [; Yes XJ No ' Meme .,.GE.Q(I;ifég%mb%}%‘}fo{m%n)SOU. Yell (Es’golrlpﬂg """"""
pe of water? depth of strata Address Ropte 1, Box 770 Bandon, .Oregon
Method of sealing strata off [Signed] == T i B L. T
Was well gravel packed? [] Yes § No  Size of gravel: __. .. ... . .y / (Water Well Contractor) et g
Gravel placed from : . to . % Contractor’s License No. ....322 __ Date .. August 19 , 19.__,73.

(USE ADDITIONAL SHEETS IF NECESSARY) .. - o = Tt e SPe4sess.119





WATER WELL REPORT

STATE OF OREGON

— e

o - APR25]98J . State Well No. d\®\ﬂl1) . jq%’{c*
e SR -- WATER RESOURCES DEPT Shﬂ!ePermxtNo . :

SALEM, OREGoy

") OWNER:

-ime Hl Ra AmoS

(10) LOCATION OF WELL: | SRR
County Coos . " Driller's well number

\ddress Route 2 Box 2500

NE w NE wsSection 19 1 28s g ldw . 0

ity Bandon State 0T€ Taxlot # Parcel 200 1, 2 Blk Subdivision
Address at well location:  Same
2) TYPE OF WORK (check): ] »
New Well% " Deepening O Remnditioﬁng O Abandon O N R
f abandonment, describe material and procedure in Item 12. 11 WA R LEVEL: Complzt:d well. T .
, 4) PROPOSED USE (check Depth at which water was first found Y - Oft,
3) mrPE OF ) @ - ) (check): Static level 34 ft. below land surface. Date 4—8-83
otary Air O Driven  * O Domestic X Industrial 0O Municipal O Artesian pressure ) Ibs. per square inch. Date
otary Mud O Dug o Irrigation O Test Well O Other Q -
able X Bored ‘0 Thermal:  *." Withdrawal O Reinjection O (12) WELL LOG: - Diameter of well below casing ....... O,
Depth drilled 70 - ft. Depthof completed well 68 '=9" ¢

+ CASING INSTALLED: teel ‘Y Pisstic’ - )‘%

Wiion

Formation: Describe color, texture, grain size and structure of materials; and show
thickness and nature of each stratum and aquifer penetrated, with at least one entry
for each change of formation. Report each change in position of Static Wawr Level

" Diam. from caeeeeeeee fL 80 oo e GAUEE oo and indicate principal water-bearing strata.
LINER INSTALLED: - NO MATERIAL : From To SWL
" Diam. from............... {27 I ——— ft. IGAUPE  sisiiiisoiviesorrennsnsunnanes
' Clay soil dark brown » 0 I
6) PERFORATIONS: Perforated? O Yes X/ No Y : e —
\pe of perforator used Sandy Clay brown A 14
ize of perforations in. by in. Sand medium brown 19
perforations from Clay sandy gray 4 -
e Sand very fine muddy brown 19 e2]
PN ra Lt o B
. perfmtions £ Sand very fine & gravel brown 62 70
pe om
Clavs tone gray 701 ——-
7) SCREENS: Well screen mstalled" XYes O No -
“anufacturer's Name .JORASON. .. ... oo
R Stalnless steel - Model teles
................ TR T T g I N e
35 . N — Slot Sizeisssies Set from 64 ...... 5 . ft to68 .......... #
MBI s Slot Size ............ Set from ............... | (T 7 [P —— ft
. Drawdown is amount water level is lowered
3) WELL TESTS: below static level
/as a pump test made? 0O Yesx No If ves, by whom?
‘d: - gal/min. with ° ft. drawdown after hrs.
”n - - . . . o- -
ir test gal./min. with drill stem at it hrs.
ailer test 6 gal./min. with 25 ft. drawdown after 1 hrs
rtesian flow g-p-m.
- perature of water 52 Depth artesian flow encountered ............ ft Work od L-6 19 83 Gompleted 4-8 g 83
CONSTRUCTION Special standards: Yes O No X Date well drilling machine moved off of well 4-8 1983
Drilling Machine Operator's Certification: "~ -~ -7 2=
This well was constructed u my direct supemsmn Materials used

umber of sacks of cement used inwell seal ...S. . .. . e sacks

as a drive shoe used? [J Yes

& No Plugs............ Size: location. ............ ft.

d any strata contain unusable water? [J Yes X No

pe of Water?

10d of sealing strata off

depth of strata

as well gravel packed? ([ Yes xNo Size of gravel:

ravel placed from

(Signed) 2Rt Lol P it

and informa re abovi

(Signed] 3 ﬂ?;;;fd A7 . @ate..é.’..-.;:.s...,IQ.g.:.s.-..

(Drilling Mschine
Drilling Machine Operator’s License No. 469

Water Well Contractor’s Certxfncatxén. !

This well was drilled under my jurisdiction and thxs report is true to
the best of my knowledge and belief.
Name .. Bill Miller Well Drilling

Rout(gmin B ox ﬂﬂ Bandon, Orego%ﬂfﬁ

Address T A LT

(Water Wel Con
Contractor's License No. 600

.

NOTICE TO WATER WELL CONTRACTOR

The original and first copy of this report
are to be filed with the

- WATER RESOURCES DEPARTMENT, ‘ 2T P e . 8P*12658-690
~ SALEM, OREGON 97310 CLoNT T e :
within 30 duy= from the dute of well completion '





WATER WbL.L KLPURL
S’I‘ATE OF OREGON

N ey 'WATER RESOURCES DEPqi‘“Pe”"“m

D T e e yelkato; N
“APR251983 ™ q@s\wv lm

k ; SALEM, OREGON . "= oo
\ OWNER: . 0 p 7 (10) LOCATION OF WELL
aer H. r. Amos ‘ County ) Coos - t Drlllcrswcllnumber .
ddress ~  Route 2 Box 2500 NE v NE ‘wsectin 19 7 285 Rr 1hw:. .  wm
- Bandon State Ore TaxLot# 200 Lot 3 Blk - Subdivision
ess at well location:’ Same ik ‘ )
) TYPE OF WORK (check): o Sl R
cw Well {  Deepening 0 Reconditioning 0 Abandon O

abandonment, describe material and procedure in Item 12.

(11) WATER LEVEL: Completed wel]

SED USE (check Depth at which water was first found 3'7 b ) : ¥ ft.
) TYPE OF - " (4) PROPO : . (C e )' Static level o 3? A A ft. below land surface. Date }4’—18—833
tary Air O Driven | O Domestic 9% Industrial O Municipal O Artesian pressure - e Ibs. per square inch. Date
tary Mud O Dug .0 Irrigation O Test Well O Other [m] -
ble X Boed T O Thermal: © Withdrawal O Reinjection O (12) WELL LOG DmmeLer of well below casing . - O .
. : Depth drilled i ) ft. Depth of leted ’
CASING INSTALLED: swel X  Pasic D P 21 <ptholcompletedwell 71 fu
R . . ’I'hreaded O Welded )< Formation: Describe color, texture, grain size and structure of materials; and show
6 - +1 6? 9" R thickness and nature of each stratum and aquifer penetrated, with at least one entry
N "Diam. from .....70........ ft.to 2M... T4 ft. Gauge for each change of formation. Report each change in position of Static Waler Level
......... Diam. from «....lveeeeese LU0 oo £t Gauge and indicate principal water- beanng strata.
LINER INSTALLED: N MATERIAL * ™ " | From To swr.
' Diam. from ............... {557 ft.  Gaupe” .oucasnsons. I i
) PERFORATIONS: Perforated? O Yes XNO Clay soil - k br 0 2
pe of perforator used - , Sandy clay browm - 2 .
e of perforations ~ * in. by S in. Sand medium browm ‘ 5 13
. Clay sandy gray <4 15] 37
.. perforations from = - :
e S S Gravel medium brown _* . .. 171 ..20] .
T R toritinsfoom Sand very fine muddy brown . 20| 65
"""""""" Gravel fine & Send fine brown| 65| 71| - %
) SCREENS: WeH screen installed? k/\es O No oo T - - T :
-nufacturer’'s Name ..... JQhDS.OIl...f .................................... I —
Stainless steel . ° - .
™ Slothze ", 008 Set from. 67 ........ ftto. L. fe. i
AT wosessapsvassnssinsaasrs | IO SITB siaissness Set from
Drawdown is amount water level is lowered
) ‘VELL TESTS: below static level

s a pump test made? O YesXNo If y&s bv whom?

galern_ with ft. drawdown after hrs.
- test ~ S = " pal/min. with drill stem at ft. hrs.
iler test 6 gal./min. with 20 ft. drawdown after 1 hrs.
esian flow g.p.m.
=
nperature of water 32 Depth artesian flow encountered ............ ft.

“ONSTRUCT‘ION Special shandards Yes O Nog
Il seal—Material used .GEment. with. 4%. bentonlte

Il sealed from land surface to .................. P4 0 SR L T s fB
meter of well bore to bottom of seal .......... 210, in.

meter of well bore below seal .....".. ~_m s . ’
mber of sacks of cement used in well seal .......... 1%, 5 ........................ sacks
w was cement grout placed" Pumpedvn.atremle Pl.pe ......

Work started 4= 15 19 83 Completed 4-18 19 88

Date well drilling machine moved off of well 421 19 83
Drilling Machine Operator’s Certification: = .. - '
This well yas construct,ed under m_y dxrect :.upervmnon Materldls us¢d
and informa rted abo tru t knowledge and helief.
[Signed] .” ..Date ¥=22 1983
(Dnll ng wr)
Drilling Machine Opemtor s Lloense NO, oansesusmneni VN 9 ........................

Water Well Contractor’s Certification:
" This well was drilled under my jurisdiction and this report is tme to

d belief.
installed? ... NO........... Type ... Hie bt vl Ry Jeowledee. oTy o
. P e Bl B.;.l..l..M.l..l.lar..lflall...l?r,..l.ll.l. .......................
s a drive shoe used? [J Yes K No Plugs............ Size: location ............ fi, || e Peraiis. fia ok eoroseations e T e :
any strata contain unusable water? [J Yes K No Box 1115 B 14'11 Cel L
e of Water? __depth of strata P

P p———— _ (Ll e,
_well gravel packed? O Yes XNo : Size of gravel: ....cevveecencee: Confrt;dor's License No. 600 ........ e TS 19.83.
vel placed from................... R (Y e P, L ft. ) R e PG R - - o -
Toampoomingt . ... NOTICE TO WATER WELL CONTRACTOR et “** WATER RESOURCES DEPARTMENT, E Lo SP*12658-690

P s The criginal and first copy of this report Al SALEM, OREGON 97310 ST -
¥ ‘" within 30 days from the date of well completion. =

fre to be filed with the

< e Ry v o . .. al





. [ ) n '. 2
WATER WELL REPORT RIS CUTN i & swieweine, .S [ = [Tk
STATE OF OREGON

WATCZN RESOURCES DEPT

YR A w [alalaalal. A
OWNER: (10) LOCATION OF WELL:
ST H. R. Amos County Coos Driller’'s well number
ddress Rt 2, Box 2500 NE Ye NE Y Section 19 T. 288 R l4w W.M.
ity Bandon, Ore State Tex Lot # Lot ° Blk Subdivision
ress at well location: }:X\X.XS
) TYPE OF WORK (check): Sl

ew We e 3 nditioning O ndon O
WellJ  Deepening O Reconditioning Aband (11) WATER LEVEL: Completed well.

abandonment, describe material and procedure in Item 12.

v 4) PROPOSED USE (check Depth at which water was first found 30 ft.
Bl ‘) E I I - et
3) TYPE OF ) . (check): Static level 30 ft_below land surface. Date 4-27- 82
stary Air O Driven =] Domestic ;k Industnial O Muniapal s} Artesian pressure Ibs per square inch. Date
ctasy Mud O Dug 0O Imgation 0O Test Well O Other =}
~ble X Bored @) Thermal: Withdrawal O Reinjection O (12) WELL LOG: Diameter of well below casing O,
. Depthdrilied 65 ft. Depth of completed well =iy
,) CASING INSTALLED: sSwel X Plastic 0 | 22 , _ft._Depthof completedwell 6472 It
Threaded 0O Welded Prg Formation: Describe color, texture, grain size and structure of materials; and show
63 '=4" thickness and nature of each stratum and aquifer penetrated, with at least one entry
............. ft. Gauge for each change of formauon. Report cach change in position of Static Water Level
ft. Gauge and indicate principal water-bearing strata.
1.0 - o MATERIAL From To SWL
............... ft. Gaupe ousvnswssssmsumess
Clay soil dark brown 0 2
r~ . o » 2 - A
6) PERFORATIONS: Perforated? D Yes A{No Sand medion Witk 6150 Dhom 5T
vpe of perforator used :
: ; _ ; Sand coarse with gravel tan 17 21
ize of perforations in. by in. -
f Sand & gravel brown 50-50 21 25
................................................ rorati U : — =
' Peﬁ"m one f"’m Sand very fine muddy brown 25 | 55
....................................... t 5 TERER— { & . =
........... pe H"m ons from Clay brown 20 62
; . orations irom .. =0 %
pe Gravel fine brown 62 | 645]11/2
7) SCREENS:  Well screen installed? & Yes O No Claystone blue 64-12 ——F——=
nufacturer's Name .......: Johnson ..........................................................
Stainless steel
Slot Size .’.O
Slot:Size.. ..oz
. Drawdown is amount water level ‘s lowered
8) WELL TESTS: below static level
Vas a pump test made? [0 Yes XNO If ves. bv whom?
id: z1l/min. with <. drawdown after hrs.
" " ” ”
Lir test _gal./min. with drill stem at ft. hrs.
Jailer test 20 gal./min. with 20 it .drawdownafter 1 hrs.
“rtesian flow i g.p.m.
52 ;
mperature of water Depth artesian flow encountered ............ ft. Work started 4-22 19 82 Completed 4= 27 19 82
) CONSTRUCTION: Special standards: Yes O No}:r Date well drilling machine moved off of well 4-27 19 82
. ’ Ce . .
Well seal—Material used ..........7.7 l.n.eI.‘):tl ...................................................... Drilling Machine Operator’'s Certification:
Well sealed from land surface to 8 ................................................. ft. This well was constructed under my direct supervision. Materials used
Diameter of well bore to bottom of seal .......... 10 ...... in. and informat) ‘r?orted apoy e true tp my best knowlgd% and bfﬂgé
i ameter of well bore below seal .............. 6 in [Signed) (le > acaé A7 A Date Dl ,19.75.
(Drilling Machine Operator) 469
Drilling Machine Operator's License No. ..........ooooiiiiiiiiiraiieiee e

Water Well Contractor’s Certification:
This well was drilled under my jurisdiction and this report is true to

Was pump installed? ...V Type..... HP .cooooooe.. Depth ..., g, | e bestat sy fenguicedans Tl
\Was a drive shoe used? [ Yes )’XNO Plugs............ Size: location ............ ft. s = s
Did any strata contain unusable water? T Yes & No Add
Twpe of Water? depth of strata
>thod of sealing strata off [Signed]
\Wus well pravel packed? ([ Yes 2{ No Size of gravel: ....cococeniianninns. Contractor’s License No.
Gravel placed from..........cccuueeeenn... ft: tosnensinaisiisiiiie. ft.
NOTICE TO WATER WELL CONTRACTOR WATER RESOURCES DEPARTMENT, SP*12658-690
‘The original and first copy of this report SALEM, OREGON 97310 '

are to be filed with the within 30 days from the date of well completion.
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e 13 Eﬁ EH@LE
NOTICE TO WATER WELL CONTRA

The original and {irst copy O CT 2 7 1%@;,1‘

STATE ENGINEER, SALEM, OREG
within 30 da)s from the date
of well completion.

filed with the
4 ALEM OREC

VELL REPORT &

OF OREGON
se type or print)

_‘.plv'l/) 3
P V)

State Well No.

State Permit No. ...

OWNER:

of this report are to b
TATE ENG!
ame aJ ¢ j’l‘n (' a=n od

Drawdown is amount water level is

(11) WELL TESTS lowered below static level

Was a pump test made?b’{es O No If ves, by whom?

ddress /37 l /3 e 7 Pt ) f/é ALY Yield: Tj 7 gal./min. thhﬂ / ft. drawdown after 7g_hrs.
+— Ao — -+ s +
5>R |- - : -
2) LOCATION OF WELL: - = - -
Bailer test gal./min. with ft. drawdown after hrs.

oun*w (‘éc S

Driller’s well number

Artesian flow g.p.m. Date

A/b ¥4 Section ‘z ?. L ‘Z'X-\ ( R. /C( LMV M. Temperature of water Was a chemical analysis made? O Yes O No
earing and distance from section or subdwxslon corner .
(12) WELL LOG: Diameter of well below casing ./ 7 . kq’
Depth drilled /3 o ft. Depth of completed well /20 ft.
F2N Formation: Describe by color, character, size of material and structure, and
o show thickness of aquijers and the kind and ncture of the material in each
stratum penetrated, with at least one entry for each change of formation.
MATERIAL " N FROM l TO
3) TYPE OF WORK (check): ~ :
) By Gondy 105 se/dl o 7
Well L~ Deepening [ Reconditioning [J Abandon [J A 7

\ ndonment, describe material and procedure in Item 12,

i

Ko /({’CP A’v—c‘ﬂr‘n Sansl 4

|
1) PROPOSED USE (check): (5) TYPE OF WELL: E U L
: W'/ 5 . Rotary [ Driven [J /'{67 0'€ 777‘?71"/1J <,O71/’l Ip\ /4
omestic » Jndustrial [J Municipal [J 7 L4 4
rigation {’}I‘P:ast Well Other O Coble Q/ Jetted 0 li/—h a B wale L".T—' C hj\{f /C;} ‘3{)
Dug O Bored O /'/(’)/7 7“@ (.7‘7\,1& rf [z ¢ ! 2-6’ A?/é,__,
5) CASING INSTALLED Thgeaded 01 Welded 8 _Frne b : ’,Z?.: | Ll Z ST
. A 2 250 | P p ﬁ'; 27 D E < - S
....” Diam. from ........ ._ . ft. to . / Gage sl 2.57. t : Y g
” Diam. from ft. to Gage ¢ a"é\ ' YT oy & E)}"-/ Dl ANE '2'/
oo pe . T . . ...................... = / LD V‘ | A3 -
” Diam. from ft. to ft. Gage ‘?(;‘ 0 Vs jy"’f/ ‘/./ /
e L ITOIM e, e B cicescccscccmecasncenes o FABEC e r/p / 5 !7_ w \ lCl ({ . '
PERFORATIONS: Periorated? (J Yes Eﬂ(o' ) '
'pe of perforator used /v/")r pn/ O‘—»DL ﬁ/ /- / /Z/’
ze of perforations in. by in. < & \r' C { > hé AN O 35777 |
perforations from ft. to ft.
perforations from ft. to ft. { '
<eeeerueneen. Perforations from ft. to ft. '
perforations from ft. to ft.
N— perforations from ft. to ft. I
i
)) SCREEI\S Well screen installed? es [J No i
anufacturer’'s Name P/O 22 é on l
7‘6/&5 COﬂﬁ .................. Model NO: smssasmetsts A

Slot sxzecaag Set from (/L ....... ft. to .. / Z 5 t.
. Slot size @) Set from . Al 1t t0 LD 1
) CONSTRUCTION:

ell seal—Material used in seal .........
>pth of seal ............ / ft. Was a packer used? . /f/é
ameter of well bore to bottom of seal q

ere any loose strata cemented off? 0O Yes [32%0
as a drive shoe used? [J Yes {JXo

as well gravel packed? [J] Yes D\h—u/ Size of gravel:
avel placed from ft. to

2152} 4, L

d any strata contain unusable water? [0 Yes D!G

‘'pe of water? depth of strata

10d of sealing strata off

V) WATER LEVELS:

7 q ~_ft. below land surface Date /0 "2/‘/

1bs. per square inch Date

atic level

tesian p!‘ESSUX‘e

Work started/(’ ‘/ t

Date well drilling machine moved off of well

(13) PUMP:

g o e

Water Well Contractor’s Certification:

1 _(f Completed /0“2 /

19[)/
/’C~ 2/

194 Yy

This well was drilled under my jurisdiction and this report is

true to ‘theétw@/of my knowledge and belief. /

NAME 5.2 b ) 4/1'1 o C/ { . S—
(BEgrson, {1 or co%zu ) — (Type int)

Address / eXBLL... 772, Oé‘:h

ater Well Conuacxor)

Drilling Machine Operator’s License No.
r{Signed] “{g ............. ﬂ

Contractor’s License Noﬁ Z/Date /ﬁ ........ ?‘) ....... 19 é )

(USE ADDITIONAL SHEETS IF NECESSARY)





APPENDIX C

SAMPLE
COMPUTER ANALYSIS





12/ 3/1992 Page 1

RUN NO. 375- 998

NETWORK NAME : CITY OF BANDON

PRIORITY III

PEAK HOUR DEMAND = 3.23 MGD
NO FIRE FLOW

ABCD

ABC OPEN, D CLOSED

Analysis Statistics :
Analysis Method : Hazen Williams

Tolerance level was set to 0.0 gpm

The solution was found (or stopped) after 13 Iterations
Maximum head error was 0.0 ft

Maximum flow error was 0.0 gpm





12/ 3/1992 PIPE REPORT Page 2
Run # 375- 998

Flow Head From To Roughness

Rate Vel. Loss Node Node Dia. Length C K

gpm fps ft in ft

1 684 .7 1.9 6.3 1 2 12.00 3665 110 0.00
2 -20.5 =-0.1 =-0.0 2 3 12.00 1585 110 0.00
3 450.3 1.8 2+5 2 4 10.00 1327 110 0.00
4 360.4 1.5 0.8 4 5 10.00 616 110 0.00
5 -51.9 -0.6 -0.5 5 6 6.00 1145 110 0.00
6 -100.7 -0.6 -0.2 6 7 8.00 625 110 0.00
7 41.1 0.3 0.1 4 7 8.00 1116 110 0.00
8 -108.4 -0.7 -0.3 7 8 8.00 685 110 0.00
9 363.5 1.5 1.6 5 9 10.00 1208 110 0.00
10 358.3 1.5 1.1 9 10 10.00 847 110 0.00
11 48.8 0.6 0.3 10 11 6.00 820 110 0.00
12 260.7 1w 1 1.8 10 12 10.00 2620 110 0.00
13 211.9 0.9 0.1 12 13 10.00 217 110 0.00
14 120.5 0.5 0.1 13 15 10.00 739 110 0.00
15 42.6 0.3 0.2 13 14 8.00 2590 110 0.00
16 42.6 0.2 0.0 15 16 10.00 2061 110 0.00
17 =-27.6 -0.1 =-0.0 16 20 10.00 1337 110 0.00
18 29.1 0.2 0.0 15 20 8.00 1012 110 0.00
19 -8.0 -0.0 -0.0 16 17 10.00 984 110 0.00
20 -56.8 -0.2 -0.0 17 18 10.00 1143 110 0.00
21 32.1 0.2 0.0 18 19 8.00 661 110 0.00
22 47 .3 0.2 0.0 19 20 10.00 169 110 0.00
23 -64.0 -0.3 =-0.0 19 21 10.00 785 110 0.00
24 -112.8 -0.5 =-0.1 21 22 10.00 613 110 0.00
25 -161.6 -0.7 -0.2 22 23 10.00 660 110 0.00
26 =137.7 -0.6 -0.3 18 23 10.00 1372 110 0.00
27 -=348.1 -1.4 -2.9 23 24 10.00 2420 110 0.00
28 -43.6 -0.2 =-0.1 9 24 10.00 2100 110 0.00
29 -440.4 -1.8 -0.9 24 36 10.00 475 110 0.00
30 527.4 1.5 0.8 26 36 12.00 738 110 0.00
31 -38.2 =-0.1 -0.0 25 36 12.00 505 110 0.00
32 29.4 0.1 0.0 16 42 10.00 1032 110 0.00
33 =74.5 =0 .3 -0.0 27 28 10.00 650 110 0.00
34 -18.1 -0.2 -0.4 28 29 6.00 6360 110 0.00
35 =105:2 -0.4 =-0.4 28 46 10.00 3097 110 0.00
36 -=139.8 -0.4 =043 29 30 12.00 3844 110 0.00
37 94 .4 1.1 3.4 29 31 6.00 2710 110 0.00
38 -=149.6 =-1.0 =3.0 31 32 8.00 4061 110 0.00
39 =65.7 -0.4 -0.3 33 44 8.00 1689 110 0.00
40 =-31.9 -0.2 -0.1 33 35 8.00 2838 110 0.00
41 48.8 0.3 0.0 33 34 8.00 372 110 0.00
42 1560.1 245 6.2 1 37 16.00 3229 110 0.00
43 -69.3 -0.2 =-0.0 3 37 12.00 500 110 0.00
44 -1442.1 =23 =3:2 26 37 16.00 1904 110 0.00
45 855.3 1.4 1.7 25 38 16.00 2654 110 0.00
46 806.5 1.3 0.6 38 39 16.00 1043 110 0.00
47 533.4 0.9 0.7 39 40 16.00 2615 110 0.00
48 484 .6 0.8 0.3 40 41 16.00 1129 110 0.00
49 -188.6 -0.5 -0.1 30 41 12.00 582 110 0.00
50 -6.2 -0.0 -0.0 14 42 10.00 819 110 0.00





12/ 3/1992 PIPE REPORT Page 3
Run # 375- 998
Flow Head From To Roughness
Rate Vel. Loss Node Node Dia. Length C K
gpm fps ft in ft

51 247.2 0.4 0.1 41 43 16.00 2319 110 0.00
52 -198.4 -1.3 -0.7 32 43 8.00 602 110 0.00
53 -80.7 -0.5 =-0.2 35 44 8.00 650 110 0.00
54 224.2 0.6 1.2 39 45 12.00 5737 110 0.00
55 175.4 0.5 0.1 45 46 12.00 873 110 0.00
56 =21.4 =-0.1 -0.0 29 46 10.00 3260 110 0.00
57 195.2 242 1.3 31 47 6.00 257 110 0.00
58 -195.2 =-1.2 -0.6 44 47 8.00 486 110 0.00
59 0.0 0.0 0.0 43 48 12.00 2698 110 0.00
60 0.0 0.0 0.0 48 49 8.00 631 110 0.00
61 0.0 0.0 0.0 43 49 12.00 2069 110 0.00
62 0.0 0.0 0.0 48 49 12.00 2108 11Q 0.00
63 0.0 0.0 0.0 49 50 8.00 561 110 0.00
64 -157.2 =-1.0 -0.5 8 51 8.00 575 110 0.00
65 206.0 1.3 1.9 2 51 8.00 1403 110 0.00
66 51 52 8.00 4456 110 0.00
67 0.0 0.0 0.0 11 52 8.00 4457 110 0.00
68 35 47 8.00 743 110 0.00
69 25.7 0.1 0.0 27 42 10.00 620 110 0.00
70 -865.9 =1 s -0.8 25 26 16.00 1203 110 0.00

SHUT

SHUT





>>>

>>>
>>>
>>>
>>>

>>>

12/ 3/1992 PIPE HEAD ERRORS Page 4
Run # 375- 998
Pipe From To Starting Ending Drop in Pipe Head
No. Node Node Head Head Head Loss Error
ft ft ft ft ft
12/ 3/1992 NODE REPORT
Run # 375- 998
Water Ground H.G.L. Pressure X Y
Demand Elev. Elev. co-ord. Co-ord.
gpm ft ft psi ft ft
1 -2244.8 178.9 194.9 6.9 0 0 FIXED HEAD
2 48 .8 73,0 188.6 50.1 0 0
3 48 .8 80.0 188.6 47.0 0 . 0
4 48 .8 71.0 186.1 49.8 0 0
5 48 .8 71.0 185.3 49.5 0 0
6 48 .8 71.0 185.8 49.7 0 0
7 48 .8 730 186.0 48.9 0 0
8 48 .8 75.0 186.3 48 .2 0 0
9 48.8 18.0 183.8 71.8 0 0
10 48.8 12.0 182.7 73.9 0 0
11 48 .8 14.0 182.4 72.9 0 0
12 48.8 12.0 180.9 73.1 0 0
13 48.8 18.0 180.8 70.5 0 0
14 48 .8 20.0 180.6 69.5 0 0
15 48.8 68.0 180.7 48.8 0 0
16 48 .8 82.0 180.6 42 .7 0 0
17 48.8 83.0 180.6 42 .3 0 0
18 48.8 70.0 180.7 47 .9 0 0
19 48.8 71.0 180.6 47 .5 0 0
20 48.8 70.0 180.6 47 .9 0 0
21 48.8 68.0 180.7 48 .8 0 0
22 48.8 69.0 180.8 48 .4 0 0
23 48.8 68.0 181.0 48 .9 0 0
24 48.8 69.0 183.8 49.7 0 0
25 48.8 77.0 184.7 46.6 0 0
26 48.8 720 185.5 49.1 0 0
27 48.8 83.0 180.6 42 .3 0 0
28 48.8 85.0 180.7 41.4 0 0
29 48.8 50.0 181.0 56.7 0 0
30 48.8 78.0 181.4 44 .8 0 0
31 48.8 53.0 177.6 53.9 0 0
32 48.8 82.0 180.6 42.7 0 0
33 48.8 50.0 175.5 54.3 0 0
34 48.8 50.0 175.4 54.3 0 0
35 48.8 50.0 175.6 54.4 0 0
36 48.8 75.0 184.7 47 .5 0 0
37 48.8 97.0 188.7 39.7 0 0
38 48.8 105.0 183.0 33.8 0 0
39 48 .8 94.0 182.4 38.3 0 0
40 48.8 95.0 181.7 37.5 0 0
41 48.8 87.0 181.5 40.9 0 0
42 48.8 79.0 180.6 44,0 0 0
43 48.8 98.0 181.3 36.1 0 0





12/ 3/1992 NODE REPORT Page 5
Run # 375- 998

Water Ground H.G.L. Pressure X Y
Demand Elev. Elev. Co-ord. Co-ord.
gpm ft 't psi ft ft
44 48.8 52.0 175:7 53.6 0 0
45 48.8 73.0 181.2 46.8 0 0
46 48.8 71.0 181.1 47 .6 0 0
47 0.0 50.0 176.3 54.7 0 0
>>> 48 0.0 98.0 181.3 36.1 0 0
>>> 49 0.0 98.0 181.3 36.1 0 0
50 0.0 88.0 181.3 40.4 0 0
51 48.8 74.0 186.8 48 .8 0 0
>>> 52 0.0 100.0 182.4 35.7 0 0





NO. Gnd.El. H.G.L.E. Demand X-Cord Y-Cord
(ft) (ft) (gpm) (ft) (ft)
1 178.9 194.9
2 73.0 48.8
3 80.0 48.8
4 71.0 48 .8
5 71.0 48.8
6 71.0 48.8
7 713+ 0 48.8
8 75.0 48 .8
9 18.0 48.8
10 12.0 48.8
11 14.0 48 .8
12 12.0 48.8
13 18.0 48.8
14 20.0 48.8
15 68.0 48.8
16 82.0 48 .8
17 83.0 48.8
18 70.0 48.8
19 71.0 48.8
20 70.0 48.8
21 68.0 48.8
22 69.0 48.8
23 68.0 48.8
24 69.0 48.8
25 77.0 48 .8
26 72 50 48.8
27 83.0 48.8
28 85.0 48 .8
29 50.0 48.8
30 78.0 48.8
31 53.0 48 .8
32 82.0 48.8
33 50.0 48 .8
34 50.0 48.8
3.5 50.0 48.8
36 75.0 48.8
37 97.0 48.8
38 105.0 48 .8
39 94.0 48.8
40 95 .0 48 .8
41 87.0 48.8
42 79.0 48.8
43 98.0 48.8
44 52.0 48.8
45 73.0 48.8
46 71.0 48.8
47 50.0 0.0
48 98.0 0.0
49 98.0 0.0
50 88.0 0.0
51 74.0 48.8
52 100.0 0.0





PIPES

No From To Diam. Length K HW-C
(in) (ft)

1 1 2 12.00 3665 0.00 110
2 2 3 12.00 1585 0.00 110
3 2 4 10.00 1327 0.00 110
4 4 5 10.00 616 0.00 110
5 5 6 6.00 1145 0.00 110
6 6 7 8.00 625 0.00 110
7 4 7 8.00 1116 0.00 110
8 7 8 8.00 685 0.00 110
9 5 9 10.00 1208 0.00 110
10 9 10 10.00 847 0.00 110
i 10 11 6.00 820 0.00 110
12 10 12 10,00 2620 0.00 110
13 12 13 10.00 217 0.00 110
14 13 15 10.00 739 0.00 110
15 13 14 8.00 2590 0.00 110
16 15 16 10.00 2061 0.00 110
17 16 20 10.00 1337 0.00 110
18 15 20 8.00 1012 0.00 110
19 16 17 10.00 984 0.00 110
20 17 18 10.00 1143 0.00 110
21 18 19 8.00 661 0.00 110
22 1.9 20 10.00 169 0.00 110
23 19 21 10.00 785 0.00 110
24 21 22 10.00 613 0.00 110
25 22 23 10.00 660 0.00 110
26 18 23 10.00 1372 0.00 110
27 23 24 10.00 2420 0.00 110
28 9 24 10.00 2100 0.00 110
29 24 36 10.00 475 0.00 110
30 26 36 12.00 738 0.00 110
31 25 36 12.00 505 0.00 110
32 16 42 10.00 1032 0.00 110
33 27 28 10.00 650 0.00 110
34 28 29 6.00 6360 0.00 110
35 28 46 10.00 3097 0.00 110
36 29 30 12.00 3844 0.00 110
3 29 31 6.00 2710 0.00 110
38 31 32 8.00 4061 0.00 110
39 33 44 8.00 1689 0.00 110
40 33 35 8.00 2838 0.00 110
41 33 34 8.00 372 0.00 110
42 1 37 16.00 3229 0.00 110
43 3 37 12.00 500 0.00 110
44 26 37 16.00 1904 0.00 110
45 25 38 16.00 2654 0.00 110
46 38 39 16.00 1043 0.00 110
47 39 40 16.00 2615 0.00 110
48 40 41 16.00 1129 0.00 110
49 30 41 12.00 582 0.00 110
50 14 42 10.00 819 0.00 110
51 41 43 16.00 2319 0.00 110
52 32 43 8.00 602 0.00 110
53 35 44 8.00 650 0.00 110
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 1
INTRODUCTION

1.1  BACKGROUND

Bandon is a coastal City which attracts many tourists. Its temperate climate and attractive
environment are enhanced by ocean, nearby forests, nearby state parks, rivers, lakes and
estuaries. A substantial portion of the population are retired that live in Bandon. People are
not only drawn from Oregon, but from the remainder of the United States. The City’s economy
includes numerous motels, resorts and small businesses such as restaurants and gift shops which
serve tourists, recreational and retirement needs. The Port of Bandon and associated fishery
industries provide an important economic base.

Bandon is located on Oregon’s south coast along Highway 101, 22 miles south of Coos Bay and
84 miles west of Roseburg via Highway 42 and 42S. A vicinity map is provided as Figure 1-1.

Bandon and the surrounding area experience a large influx of tourists and part-time residents
during the summer, holidays and school vacation. Fish processing, which requires large
quantities of water, peaks at different times of the year depending on the species being
processed. Tourism and fish processing create large, seasonal fluctuations in water demand.

1.2 CURRENT SITUATION

The last comprehensive evaluation of long-term water system needs for Bandon was completed
by H.G.E., INC., Engineers and Planners in 1974. Recommendations in the document were
based on a 20-year planning period, and this length of time has nearly expired.

In the fall of 1992, the Bandon City Council retained H.G.E., INC. to complete a new Water
System Master Plan.

Other concerns which necessitated conducting a new evaluation of the water system include:

A. High turbidities in treated water necessiated to boil water orders being issued by
the Oregon State Health Division 3 times during the last 2 years to consumers of
City water, because of the potential health threat.

B. A shortage of treated water storage exists, with the total volume of storage
sometimes being exceeded by a water demand equating to one day. If there is a
problem with supply or treatment that takes more than one day to solve, the City
could completely utilize their available water.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
1-1





Uy WASHJNGTON

ASTORIA A m

k I PENDLETON

§
¢
Q
NEWPORT (4
o I

NORTH BEND

) 1B
COOS BAY ) ROSEBURG m
/\( BANDON m

MEDFORD

o
KLAMATH FALLS

L

\é

|

9)

A H

D

]

(@

ALIFORNIA NEVY ADA
|

_CITY_OF BANDON
WATER SUPPLY PLAN UPDATE - 1992
LOCATION MAP

e E ENGINEERS & PLANNERS ,
L 375 PARK AVE./COOS BAY. OR 97420 FIGURE 1-1

' v 19N W. FIFTH ST./PORTLAND. OR 97209

—- d _ -

_/






City of Bandon Water System Master Plan ...Introduction

c.

There 1s a single pipeline (transmission main) between the City’s storage reservoir
and the distribution system. The pipeline is approaching capacity. Also, another
concern is that if this line develops a major rupture or break there is no way to
supply the City with treated water.

The Bandon Fish Hatchery and cranberry farmers have legal authority (water
rights) to virtually cut off the City’s supply of raw water from Geiger Creek and
Ferry Creek.

The new Surface Water Treatment Rule (SWTR) included amendments to the
EPA Safe Drinking Water Act, which will change treatment standards for the
City’s water supply and become effective in June 1993.

1.3 PLANNING SCOPE

The objective of this Study is to establish a long-range, water-system development program for
the present and future needs of the Bandon water service area. This plan will also assist the City
in establishing System Development Charges to finance future expansion of the water system.
Needs will be addressed relative to water source, treatment and distribution. An outline of the
basic considerations of this Study is presented as follows:

D

2)

3)

4)

5)

Determine existing water requirements based on present water consumption, land
use plans and fire flow requirements.

Project water demands for the next 25 years, to the fiscal year 2017.

An examination of the existing water source will be conducted for the area’s
present and future needs. Other potential water sources will be investigated. A
water rights availability investigation for the current source and possible future
sources will also be performed.

Analyze the existing treatment system for present and future needs, including
requirements for treatment sizing and changing standards, that will be required
to make the City’s water supply in full compliance with the enacted requirements
of the EPA Safe Drinking Water Act.

Analysis of the existing distribution, transmission and storage system and its
ability to meet existing and future demands. This will include a computer
modeling analysis to determine where inadequacies exist and initially where
restrictions are creating an inability to deliver adequate water supplies through the
system. Long range system needs will also be developed by the application of
growth projections into the model, and with a detailed layout of future system
needs arranged in priorities.

March, 1993
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6) Prepare a base map and show the existing water distribution system and proposed
additional pipelines needed to satisfy present conditions and future growth.

7) Total cost estimates for various alternatives will be prepared and
recommendations will be separated into priorities for development.

8) Recommendations will include a detailed plan for financing the proposed
improvements with federal financing and/or a bonding program.

9) Preparation of a complete report of the work. Data should be presented to show
various proposals, complete with supporting data, preliminary plans, and cost
estimates. Justification should be given to show the selected program represents
the best interests of the residents of Bandon.

1.4 AUTHORIZATION

In August 1992 the Bandon City Council authorized H.G.E., INC. Engineers and Planners to
prepare a Water System Master Plan for the City of Bandon.

1.5 PLANNING AREA

The planning area includes the City of Bandon and the Urban Growth Area. A map showing
the present City limits and Urban Growth Boundary is included as Figure 1-2.

1.6 PREVIOUS STUDIES AND REPORTS

Previous studies and reports utilized during the course of the study are included in the following
list:

Brown and Caldwell. "City of Bandon, Wastewater Treatment Facilities Plan", November 1990.
CH,M Hill. "Preliminary Reports: The Coos County Water Management Plan", Draft.

H.G.E.,INC. "A Comprehensive Development Program for Water System Improvements", April
1974.

Tucson Myers & Associates. “Ferry Creek Project Evaluation Under PL84-984", April 1990.

University of Oregon. "Draft: City of Bandon 4.5. Demographic Analysis", November 1990.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
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City of Bandon Water System Master Plan ...Introduction

1.7 ORGANIZATION

The overall structure of this Study follows the flow of water from the source to the consumer
as shown schematically in Figure 1-3. Separate chapters have been written to evaluate each of
the following system components:

a) Water Supply

b) Water Treatment

9) Treated Water Storage

d) Treated Water Distribution and Transmission System

Tables and figures in this report are numbered consecutively within each chapter, and they
generally appear in the text of the report on the page or pages following the first reference. A
complete list of tables, figures, and plates is contained in the Table of Contents.

1.8 ACKNOWLEDGMENTS

Preparation of this study required the assistance of City Staff for compiling data and history of
events. The courtesy, assistance and cooperation of Ben McMakin, City Manager, has been
sincerely appreciated. We wish to acknowledge the personal experience and background
information on the Bandon Water System provided by Steve Gaber, Planning Director, Ed
Hammond, Treatment Plant Supervisor, Don Richards, Superintendent of Public Works, and
Gene Davidson, Plant Operator.
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FIGURE 1-3
HYDRAULIC FLOW SCHEMATIC
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 10

TREATED WATER DISTRIBUTION AND TRANSMISSION SYSTEM

10.1

10.2

GENERAL

Chapter 8, Water Treatment, included an evaluation of the transmission piping between
existing impoundments and the treatment plant, and from the treatment plant to the
existing 1.0 MG, treated water storage reservoir. Transmission and distribution piping
between the treated-water storage reservoir and town will be discussed in this Chapter
(Chapter 10).

Transmission piping is a term used for pipelines through which large quantities of water
are primarily transported (transmitted) from one location to another. Distribution piping
generally is used to refer to the network of pipes which distribute water to customers in
town. In some instances, water lines serve both functions.

COMPUTER MODELING

A computer model was developed to simulate actual flows and pressures throughout the
Bandon Water System for future conditions. The model was used to simulate existing
and future flows throughout the system. Recommendations for distribution and
transmission improvements based on information from this analysis are presented in
Section 10.5.

Analysis of the water system was performed with the "Micro Hardy Cross" software
program. Pipe networks as large as 4000 pipes, 200 pumps, 200 control valves and 2000
loops may be modeled. The program supports either Hazen-Williams, Darcy-Weisback
or the Chezy-Manning pressurized conduit formulas for pipe friction losses. Graphics
capabilities include convergence plots, pump head curves, loop hydraulic profiles,
network plan views, and contour mapping of pressures, hydraulic grade line elevations
or ground elevations.

10.2.1 Basic Assumptions

The network of distribution lines for a City may consist of thousands of individual pipes
and nodes. A reliable computer model of the transmission and distribution system can
be obtained through eliminating smaller distribution mains. In developing the model, the
following assumptions should be noted:

® The actual distribution network must be reduced in size to match the limits
of the computer model.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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® Internal characteristics of individual lines cannot be realistically
determined, therefore, average friction factors for each material type in
the system should be utilized. The accuracy of any model can only be
field tested for pressure and flows at a small percentage of the nodes.
This limited information cannot guarantee the accuracy of calculated data
at remaining locations within the system.

° The objective of Master Planning is to insure that adequate pressures and
flows are available throughout sections of the system. The availability to
provide information for smaller distribution lines is possible, but is beyond
the scope of a Master Water Plan.

10.2.2 Data Base

A schematic diagram of the existing transmission and distribution system provided by the
C1ty, which showed pipe sizes and locations was utilized to prepare a base map showing
major water lines. The base map was generated using AUTOCAD computer software.
Pipe lengths were computed with AUTOCAD. Elevation of nodes were determined
using topography information compiled from aerial photography dated January 1973.

10.3 EXISTING SYSTEM MODELING

10.3.1 Network

A schematic diagram of the existing system is shown in Figure 10-1. This represents the
existing system modeled by the computer. In general, only pipelines with diameters of
8 inches or greater were included. Information for pipelines and nodes was entered into
the program to simulate the existing distribution system. Node data included numerical
identification, elevation, and flow supply or demand. Pipe data included length,
diameter, roughness coefficient and both upstream and downstream node numbers. An
average roughness coefficient of C=110 was assumed for all pipelines (Darcy-Weisback
formula).

10.3.2 Supply

For the existing system, the supply was taken from the City’s 1 MG reservoir. The
hydraulic gradeline for the reservoir was set at elevation 194.9 feet, mid-level. The

elevation of the reservoir base is 178.9 feet and the maximum water-surface elevation is
210.9 feet.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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10.3.3 Performance Criteria

The OSHD requires that a minimum pressure of 20 psi be maintained throughout the
system. Most household water-using appliances, however, require pressures of 40 psi
to operate properly. The system was therefore modeled assuming that a minimum of 20
psi of pressure be maintained at all nodes, during all fire flow conditions plus peak
hourly domestic demand, with an ideal pressure of 40 psi during peak hourly domestic
demand (no fire flow).

10.3.4 Test Conditions
The existing and future system was computer modeled for the following conditions:

Condition a) Test: Maintain 40 psi residual pressure
Flow Condition: Peak Hourly Demand

Condition b) Test: Acceptable energy loss in pipelines
Flow Condition: Peak Hourly Demand

Condition ¢) Test: Maintain 20 psi residual pressure
Flow Condition: Peak Hourly Demand plus Fire Flow

10.3.5 Water Demand Allocations

Distribution lines should be sized to provide capacity for the peak hourly demand (PHD)
plus fire flow. Water demands were allocated equally to each node. Each node was
multiplied by the appropriate peaking factor to obtain average daily, maximum daily and
peak hourly demands. Flows at nodes representing more than one land use and nodes
in lightly populated areas were adjusted accordingly.

10.3.6 Applied Fire Flows

The maximum fire flow requirements typically used by the Insurance Services Office
(ISO) when determining a communities fire insurance rating are 1,500 gpm in residential
areas and 3,500 gpm in commercial areas. Based on a variety of factors ISO determines
the recommended fire flow in specific locations, and depending on the spacing and square
footage of building, the recommended flow may be less than the maximum.

Fire flows were added (only one at a time) during peak hourly demands to determine
pipeline sizing requirements. It is not economically feasible to size the proposed
pipelines to provide a fire flow of 3,500 gpm during peak hourly demands (PHD). The
general design goal was to ultimately be able to provide at least 1,500 gpm (residential
protection) of fire flow in most areas of town after improvements are made.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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10.3.7 Data Calibration

City staff measure and record flows from hydrants during periodic line flushing. These
records give a general indication of the fire protection available in different areas of
town. However, there is not sufficient information available to calibrate the computer
model since the City’s domestic water demand and the residual water pressure at the
hydrant during testing are not known. In the future it may be worthwhile for City staff
to also measure the water pressure at an adjacent hydrant or household immediately
before and during the hydrant test. This would provide sufficient information to
accurately calibrate future computer model tests.

Results of a general comparison between the City’s hydrant test results and the computer
simulation are shown in Table 10-1. Line flushing most likely occurred when the system
demand was between the ADD (Average Daily Demand) and PHD (Peak Hourly
Demand). The measured hydrant flows fall within the range computed with the computer
model.

Since the computer model could not be accurately calibrated, an average roughness
coefficient was assumed for all pipelines. The model is still considered to provide a
reasonable representation of the system, and serves as an excellent design tool for
establishing line sizing in the system.

The most important item which should be noted from Table 10-1 is the significant
variance in available flow depending on how much other water consumption is occurring
at the same time. During peak water usage in the summer (PHD) there is very limited
fire protection available. Although less than desired, the volume of available fire flows
is significantly higher when the water demand drops to average levels (ADD).
Residential customers and businesses generally will cut back on water usage during a
fire. However, the first few minutes is often the most critical in protecting against major
fire losses.

10.4 LOOPED DISTRIBUTION SYSTEM VERSUS BRANCHING

Schematic examples of a looped distribution system and a branched distribution system
are shown in Figure 10-2. A looped system is desired because:

A) Water is carried by many interconnected pipes, which significantly increases the
hydraulic capacity of the system.

B) Increased factor of safety. If a pipe is out of service, water can still be fed to
customers from a different direction (pipeline).

C) Decreased line flushing, sediment is more likely to be kept in suspension since
there is a constant circulation of flow.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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TABLE 10-1.

CITY OF BANDON

HYDRANT TESTS

EXISTING CONDITIONS

1992 DEMAND FLOWS

COMPUTER SIMULATION
NODE MEASURED
NUMBER |LOCATION HYDRANT ADD MDD PHD
FLOW | + FIRE | + FIRE | + FIRE
8 [2ND & HWY 101 N.E. 980 1000 700 200
12 |1ST & EDISON 400 800 500 100
16 |8TH & JACKSON S.W. 650 800 450 100
20 |8TH & FRANKLIN 300 800 425 100
23 [11TH & ALLEGHENY S.W. 350 800 500 100
27 |8TH & MADISON S.W. 600 700 400 100
29 [BEACH LOOP & SEABIRD --- 600 300 100
30 |SEABIRD & HWY 101 S.E. --- 550 300 100
31 [BEACH LOOP & POLARIS --- 375 250 75
32 [HYW 101 S.E. & +/- UGB --- 250 150 0
34 |BEACH LOOP & SATURN --- 350 225 [i<]
35 |ROHRER & VENUS --- 250 225 75
March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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Branching distribution systems are not desirable, if economics, land ownership, and
geography allow a looped system, since:

A) Water is carried through single pipes which restricts the hydraulic capacity of the
system.

B) If a branched pipeline is out of service, customers are without water.

O Due to lack of circulation, sediment settles out in dead-end lines, which leads to
the need for line flushing and increases the potential of bacterial contamination.

As can be seen from Figure 10-1 (does not show any system pipelines smaller than 6-
inches in diameter, and primarily shows 8-inch and larger diameter), Bandon has large
areas of town served principally with a branched system, especially the southern portion
of the City.

10.5 SYSTEM RECOMMENDATIONS

Recommended system improvements are shown on Figures 10-3, 10-4 and 10-5. Cost
estimates are provided in Table 10-2. Proposed improvements have been divided into
four priority categories. The division is based on relative improvements in hydraulic
capacity and anticipated growth patterns in the community. If economics allow, it is
desirable to combine improvements within priority categories. If growth patterns vary,
it may be necessary to change the order of priorities.

The emphasis of proposed improvements is to create a looped distribution system around
Bandon. This is the most critical need, and insures that the potential exists to transmit
adequate quantities of water throughout town. Pipelines constructed within the interior
of loops will increase the overall hydraulic capacity of the system. Sizing of interior
lines is not as critical, although future sizing should be restricted to a minimum of 6-
inches in diameter (smallest line size that Insurance Services Office will recognize as
providing fire protection). However, if the interior line will potentially feed a
significantly developed area (or area with large water needs), considerations should be
given to increasing the minimum line size to 8-inches in diameter. In these cases it may
be prudent planning to have an Engineer size the pipeline, and the computer model of
the system developed for this Water System Master Plan could be utilized for this
purpose.

Priority I improvements basically consist of constructing a 16-inch diameter pipeline from
the storage reservoir to the distribution system. This is the most critical need since the
existing 12-inch diameter transmission main is hydraulically undersized, and because the
town will be entirely without water if the existing line, which was constructed in the
1950’s (almost 40 years old) is out of service for repairs. It has been assumed in the
computer analysis that the City will continue to maintain the 12-inch line for future use.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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It is also recommended that undersized pipelines in the vicinity of the public school be
replaced as part of the Priority I Project.

Note that Priorities II and III include an extension of the 16-inch diameter transmission
main to the south City limits. The 16-inch line will form the "backbone" of the
distribution system.

A comparison of available fire flow with the existing system and after Priority I
improvements are complete is provided in Table 10-3. Available fire flows shown can
only occur at one location at a time. Since the computer model could not be calibrated,
actual fire flows will vary from the estimated values. The amount of fire protection
available throughout town will increase significantly after Priority I, although available
flow will still be much less than desired in the west and south portions of the City.

As domestic demands approach the year 2017 projections, the volume of flow available
for fire protection will drop, and construction of subsequent priority categories will be
necessary.

A comparison is provided in Table 10-4 of conditions after construction of:
A) Priority I improvements

B) Priority I and II improvements

C) Priority I, IT and III improvements

The Priority IV, 12-inch loop around the north portion of the town should provide a
minimum fire flow of 1,500 gpm for most potential customers in this area. After
Priority IV improvements, fire protection may be limited to about 1,250 gpm in the
airport and industrial park area, during PHD, because of the relatively high elevation in
the area.

It has been assumed that development of the most southern end of Beach Loop Drive will
be residential and that a fire flow of 600 gpm during PHD is acceptable. If commercial
development is anticipated or larger fire flows are required, then it may be necessary to

replace the 2,700 feet of existing 6-inch diameter line between Seabird Lane and Polaris
Street.

Static pressures exceeded 40 psi throughout the areas modeled. After the looped system
in town is constructed most areas will have residual pressures exceeding 40 psi during
PHD. The exceptions are generally east of Highway 101, where elevations exceed 100
feet. With looping and proper line size, it should be possible to have residual pressures
greater than 30 psi up to elevation 105, and greater than 20 psi up to elevation 125. As

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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TABLE 10-3.

CITY OF BANDON
COMPUTER SIMULATION

COMPARISON OF CONDITIONS WITH EXISTING SYSTEM
AND SYSTEM AFTER PRIORITY | IMPROVEMENTS

COMPUTER SIMULATION
EXISTING |AFTER PRIORITY |
SYSTEM |IMPROVEMENTS

NODE 1992 1982 2017
NUMBER |LOCATION DEMAND DEMAND DEMAND
PHD + FIRE |PHD + FIRE |PHD + FIRE
8 [2ND & HWY 101 N.E. 200 1,200 1,000
12 |1ST & EDISON 100 1,500 500
16 |8TH & JACKSON S.W. 100 1,300 400
20 |8TH & FRANKLIN 100 1,350 400
23 |11TH & ALLEGHENY S.W. 100 1,450 500
27 |8TH & MADISON S.W. 100 950 250
29 |BEACH LOOP & SEABIRD 100 600 150
30 |SEABIRD & HWY 101 S.E. 100 550 150
31 |BEACH LOOP & POLARIS 75 250 50
32 |HYW 101 S.E. & +/- UGB 0 150 0
34 |BEACH LOOP & SATURN 75 250 50
35 |ROHRER & VENUS 75 225 50

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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CITY OF BANDON

COMPUTER SIMULATION

COMPARISON OF CONDITIONS WITH
DIFFERENT PRIORITY IMPROVEMENTS

2017 DEMAND CONDITIONS
PHD + FIRE FLOW

TABLE 10-4.

COMPUTER SIMULATION
NODE PRIORITY | PRIORITY | &I PRIORITY I, Il
IMPROVEMENTS IMPROVEMENTS & Il IMPROVEMENTS
8 |2ND & HWY 101 N.E. 1,000 1,950 2,000
12 |1ST & EDISON 500 1,950 2,000
16 |8TH & JACKSON S.W. 400 1,800 1,850
20 |8TH & FRANKLIN 400 1,800 1,850
23 |11TH & ALLEGHENY S.W. 500 1,850 1,900
27 |8TH & MADISON S.W. 250 1,650 1,700
29 |BEACH LOOP & SEABIRD 150 2,150 2,300
30 |SEABIRD & HWY 101 S.E. 150 1,950 2,100
31 |BEACH LOOP & POLARIS 50 200 900
32 [HYW 101 S.E. & +/- UGB 0 100 1,200
34 |BEACH LOOP & SATURN 50 150 600
35 |ROHRER & VENUS 50 150 600
March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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noted in earlier discussion, some household appliances need 40 psi of water pressure for
satisfactory performance.

10.6 SYSTEM DEVELOPMENT CHARGES

Proposed pipeline diameters are sized based on the projected PHD in the year 2017 and
fire flow. All residents, existing and future, will benefit proportionally from
improvements.

In 2017, it has been projected that there will be 4,057 service EDU’s. The cost per
EDU is therefore $745 ($3,022,781/4,057).

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 11
WATER SYSTEM DEVELOPMENT PLAN

This Chapter includes a summary of preliminary cost estimates for proposed improvements, a
flow chart showing the implementation process, a time line for scheduling improvements, and
considerations for future developments.

11.1 SUMMARY OF PROPOSED IMPROVEMENTS

A summary of the proposed improvements is presented in Table 11-1 with the preliminary
estimated costs for construction, engineering and inspection, legal and administration costs.

11.2 IMPROVEMENT IMPLEMENTATION

The City Council should set an initial scope for the project based on recommendations in this
Study. The scope should include improvements the Council feels will satisfy the highest priority
needs in the community and which will be affordable to residents regardless of whether the City
is successful in securing governmental grants and loans.

A local bond issue should be held for Priority I improvements at the earliest possible
opportunity, with potential local cost reductions if grants should become available. Depending
on the success in obtaining grant monies, the City could either expand the construction to include
Priority IT recommendations, or reduce the level of local bonding. Thus, the amount of the bond
issue needed to finance construction can be established for that portion of the previously
prioritized improvements which the City Council feels the community can afford, and for the
level of service desired by residents.

Once the bond election has been held and approved, the City can authorize the Engineer to
design and advertise the improvement project for construction bids.

A schematic of the implementation is shown on Figure 11-1.

A time-line for water system improvements is shown in Table 11-2. The schedule shown is for
planning purposes only and actual times will vary. Bandon’s needed water improvements may
have special requirements, such as environmental studies, which must be considered separately
and are not included. It will require approximately 18 months from the date the City Council
sets the initial scope of the project for water treatment, storage, and distribution and transmission
improvements until construction begins. An additional year will be required to complete all
phases of construction. The schedule could be accelerated by authorizing specific portions of
the engineering design to begin before the bond election is held.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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TABLE 11-1

SUMMARY OF ESTIMATED PRELIMINARY COSTS

PRIORITY I - Immediate (1993 Estimate of Service EDU’s - 2,243)

Upgrade existing treatment plant, add treated-water reservoir storage, distribution and transmission system

improvements, raw-water pump station improvements, repairs and maintenance of Ferry Creek impoundment, and

preliminary engineering and permitting for long-term water supply

Proposed Construct Engineer& Legal& g Total
Improvement Cost Inspect Admin Conting Cost
Maintain Ferry Ck
Impoundment $50,000 $10,000 $2,500 $5,000 $67,500
Preliminary Engineering
and Permits for
Long-Term Water Supply $187,500 $50,000 $0 $237,500
Lower Pump Sta.
Improvements $94,000 $18,800 $4,700 $9,400 $126,900
Replace line from Lower
Pump Sta. to Middle Pond $32,745 $6,549 $1,637 $3,275 $44,206
Middle Pump Sta. and
Middle Pond Expansion $104,500 $20,900 $5,225 $10,450 $141,075
Treatment Plant Upgrade $1,278,275 $255,655 $63,914 $127,828 $1,725,671
New Storage Reservoir,
2 Million Gallons $663,000 $132,600 $33,150 $66,300 $895,050
Transmission and
Distribution Improvements $395,759 $79,152 $19,788 $39,576 $534,275
Total $2,618,279 $711,156 $180,914 $261,828 $3,772,177

March, 1993
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TABLE 11-1 (Continued)

PRIORITY II - 1998-2003 (Service EDU’s Range - 2,540-2,870)

Distribution System Improvements

Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Distribution Improvements $571,820 $114,364 $28,591 $57,182 $771,957

PRIORITY III - 2003-2008 (Service EDU’s Range - 2,870 -3,250)

Distibution Improvements and New 0.75 MG Storage Reservoir and Booster Pump Station

Proposed Construct Engineer& Legal& Total

Improvement Cost Inspect Admin Conting Cost

Distribution Improvements $503,550 $100,710 $25,178 $50,355 $679,793
New 0.75 MG Storage Reser

And Booster Pump Station. $688.600 $137,720 $34,430 $68,860 $929,610

Total $1,192.150 $238,430 $59,608 $119,215 $1,609,403

PRIORITY IV - 2008-2017 (Service EDU’s Range - 3,250-4,060)

Distribution System Improvements

Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Distribution Improvements $767,968 $153,594 $38,398 $76,797 $1,036,757

Notes:

a) Capital cost for long-term water supply solution (s) not included.
b) EDU stands for single-family residential equivalent dwelling unit.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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FIGURE 11-1
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TABLE 11-2

TIME LINE FOR WATER SYSTEM IMPROVEMENTS!

CUMULATIVE

TASK TIME TIME
Prepare Grant/Loan Pre-Applications 2 Weeks 0.50 Months
Pre-Applications Reviews 1 Month 1.50 Months
Prepare Grant/Loan Formal Applications 2 Weeks 2 Months
Grant/Application Reviews
Grant/Loan Determinations 3 Months 5 Months
Determine Scope of Project Which
Can be Constructed 1 Month 6 Months
Inform Public, Bond Preparation,
Bond Election 3 Months 9 Months
Engineering Design, Plans and
Specifications 6 Months 15 Months
Agency Review 1 Month 16 Months
Tentative Award to Low Bidder 2 Weeks 17 Months
Begin Construction 2 Weeks 17.5 Months
Complete Construction 1 Year 30 Months

'Schedule is for planning purposes only.
Actual times will vary.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 12
FINANCING OPTIONS FOR
PROPOSED WATER SYSTEM IMPROVEMENTS

12.1 INTRODUCTION

The funding of needed water improvements for Bandon may be accomplished by the sale of
bonds, through the acquisition of Federal or State grants and/or loans, through special
assessments, local improvement districts, serial levies, capital improvement (sinking) funds,
systems development charges, and other sources of income. It is rarely possible to finance
improvements solely with grants, and some level of local funding or borrowing from available
loan programs is virtually always necessary. The most successful financing plans utilize State
or Federal grants and/or loans which best address the characteristics of needed improvements.

Some programs target economic development and the creation or retention of jobs; others must
benefit areas of low to moderate income families; and others are specifically provided for
specific types of improvements such as the need for Bandon water improvements. On occasion,
it 1s possible to package loans and grants from more than one source.

A thorough consideration of applicable State and Federal funding programs, in addition to
potential means of securing local funding, is needed to minimize the long-term cost of water
system improvements for Bandon, while providing quality construction. This funding analysis
is provided in this report.

12.2  PUBLIC WORKS FINANCING PROGRAMS

Four grant programs and four loan/bond sale programs have been considered. The programs
are listed below.

Grants
Federal
1. Economic Development Administration
2. Farmers Home Administration

Federal Administered by State

3: Oregon Community Development Block Grants

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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State
4. Special Public Works Fund

Loans/Bond Sales

Federal

1. Farmers Home Administration

State

2. Special Public Works Fund (Oregon Bond Bank)
3. Water Resources Department

4. Safe Drinking Water Funding Program

D, Small Scale Energy Loan Program

Each of the available grant and loan programs varies in terms of the extent and complexity of
the application process. In all cases, it is extremely important to communicate the program needs
to the funding agency at the earliest possible date. A close working relationship with the
potential grantor or lending agency can optimize the timing and amount of the grant and/or loan
assistance.

In most cases, the grant and/or loan application must be accompanied with or preceded by a
Notice of Intent filed with both the local and State Clearinghouses. The subsequent A-95 review
process assures the applicant and the grantor/lender agency that the project will be in compliance
with regional goals and guidelines and State rules and regulations. Following is a brief overview
of potential public works financing programs and an assessment of their availability.

Economic Development Administration

The emphasis of the Economic Development Administration (EDA) grant program is on projects
which create permanent jobs, especially in economically depressed areas. A survey of
businesses is required to demonstrate the potential number of jobs that might be created if the
proposed project is completed. There is a higher chance of receiving the grant if the community
can demonstrate that the existing system is at capacity, for example if there is a moratorium on
new connections. Bandon qualifies under the criteria of the water system being utilized to
capacity.

Grants require a local match, usually in the range of 40 to 50 percent of the project cost,

although local match can be as low as 20 percent. The maximum grant is about $1,000,000 but
is sometimes higher.

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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This program could possibly be used in conjunction with a Farmers Home Administration
(FmHA) grant. The FmHA program is primarily provided for the benefit of residential users.
However, EDA has recently offered grants to communities in Oregon for commercial usage,
when FmHA provides funding for the residential and small commercial users. However the
community must still demonstrate the potential for creation of jobs from the project.

Farmers Home Administration and the Consolidated
Farmers Home Administration Act of 1961.

The grant and loan program under this Act is administered by the U.S. Department of
Agriculture, Farmers Home Administration (FmHA). This program should be considered a viable
program for water improvements for Bandon, even though the State office of FmHA has
allocated much of their monies to communities with lower median household incomes in recent
years. The program is limited to rural communities having less than 10,000 population and
which are not likely to decline in population in the foreseeable future. The 1991 certified

population estimate for Bandon is 2,335 people, so the City presently meets the population
criteria.

FmHA GRANT PROGRAM

As of April 1, 1984, FmHA has changed its criteria on funding for grant and low interest cost
loans. FmHA now utilizes "MEDIAN HOUSEHOLD INCOME" (MHI) rather than Median
Family Income in their computations for determining eligibility for their program. This allows
for single person households to be included along with family type households.

The Farmers Home Administration is now basing its grant and loan determination on the 1990
census data. Availability of grants from the FmHA is dependent on the (MHI) and projects are

competitive with one another, on the basis of community need.

Maximum grant availability based on MHI from 1980 census data is as follows:

* Less than $22,205 . .. ......... 75% maximum grant
*  $22,205 to $27,756 . .. .. ... ... 55% maximum grant
*  Greater than $27,756 . ... ... ... Ineligible for grant

The City of Bandon has a MHI (1990 Census) of $17,708, and could qualify for grant funding
of up to 75 percent of the project cost. However, FmHA requires eligible communities to
finance the project with loans up to the extent of the communities ability to pay; then the grant
is available to cover the remainder. FmHA has a limited amount of grant funds available at the
State and Federal level, and requirements of the Safe Drinking Water Act have dramatically
increased the current number of applications from Oregon communities. However, Bandon can

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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document a potential health threat due to inadequate water treatment, which should rank the
City’s application relatively high compared to other communities.

FmHA LOAN PROGRAM

Bandon does fall within the established criteria for loans, and this is an excellent financial
assistance program. Eligibility criteria for borrowers follows:

*  Be unable to obtain needed funds from other sources at reasonable rates and terms.

*  Have legal capacity to borrow and repay loans, to pledge security for loans, and to
operate and maintain the facilities or services.

*  Be financially sound and able to manage the facility effectively.
*  Have a financially sound facility based on taxes, assessments, reveriues, fees, or
other satisfactory sources of income to pay all facility costs including operation and

maintenance, and to retire the indebtedness and maintain a reserve.

FmHA loans are available for water system improvements at one of the following interest rates:
(Effective March 1993)

* Lessthan $22,205............ 5 percent
*  $22,205to $27,756 .. ... ... ... 5.625 percent
*  Greater than $27,756 . ... ... ... 6.125 percent

Based on the 1990 Census data, and since a health threat can be documented, Bandon presently
qualifies for a 5 percent loan. The maximum term for all loans to cities is 40 years. However,
no repayment period can exceed any local statutory limitation on borrowing authority, nor the
useful life of the improvement to be financed. Interest rates are set periodically and are based
on the current market yields for municipal obligations, and rates could improve slightly from
current levels. The City would need to advertise bonds on the open market before receiving a
FmHA loan, to demonstrate that comparable financing from another source is not available.

However, this is often just a formality, as low interest, long term loans are very difficult to
obtain in the financial market place.

Since the Bandon project will involve a substantial commitment of FmHA Loan Funds to one
project, it may be possible and expected that a combination of loan sources be considered. This
could allow for a commitment of some loan funds from FmHA and additional funds from
another program, such as the Oregon Bond Bank program of the Special Public Works Fund.

However, for grant eligibility it is anticipated that the majority of needed loan funds must be
authorized on a 40 year basis.
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Community Development Block Grant Program

The State of Oregon Economic Development Department administers the Community
Development Block Grant (CDBG) program. This program is funded by the U.S. Department
of Housing and Urban Development. Funds allocated under this grant program are provided for
projects designed specifically to improve the conditions of low and moderate income housing
areas. The maximum Grant for 1993 will be $750,000 for a public works construction project.

To qualify for a grant the project must meet at least one of the following three national
objectives:

*  Benefit to low and moderate income persons
*  Prevention/elimination of slums and blight
*  Urgent need

Under current policy 51 percent of a city’s population must have low and moderate incomes to
be eligible. The 1980 census data indicates that Bandon will meet this criteria. Grant awards
in 1993 will be based on the 1980 Census data except Public Works projects, which will be
determined at a later date, but will likely be based on 1990 Census data or approved CDBG
income survey. The proposed water system project meets the national objectives of benefit to
low and moderate income persons.

Special Public Works Fund
Oregon Economic Development Department

The State of Oregon Economic Development Department administers the Oregon Special Public
Works Program. Applications may be submitted throughout the year.

This program is funded through the Oregon Lottery. Loans and grants may be made available
for infrastructure construction projects related to economic development and the retention or
creation of jobs. Eligible projects shall provide for the improvement or extension of publicly
owned and operated infrastructure necessary to enable a benefitted business to create pledged
jobs within the community; or provide system capacity or capability to serve economic
development where a high probability of industrial development where a high probability of
industrial development and job creation exists, or may be documented.

FIRM BUSINESS COMMITMENT - SPWF PROGRAM

Grants of up to $500,000 are available for projects with a firm business commitment to create
permanent jobs, if the project is constructed. In general, the jobs must be industrial or
manufacturing related. Commercial jobs such as restaurants, stores, etc., generally do not
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qualify. SPWF grant funds are dependent upon the demonstrated economic need of the applicant
and a firm business commitment pledging the creation/retention of new or existing jobs. Grant
funds, if warranted, are allocated at a rate of $10,000 per pledged job. Thirty percent of the
jobs pledged must be at or above the local family wage income level.

A direct loan and grant is limited to a maximum amount of $1,000,000; whereas, a bond
financed loan and grant is eligible for up to $10,000,000. The maximum grant available is
$500,000.

Bandon is in Coos County, which is a Severely Affected Community (SAC). SAC communities
are eligible for grant assistance up to $250,000 without a firm business commitment pledging
job creation; however, the applicant must satisfy the capacity building criteria within the
applicants handbook. The maximum combined SAC and firm business commitment grant
available, still subject to demonstrated need, is $500,000. Loans are also available, with a
maximum grant and loan total of $1,000,000.

CAPACITY BUILDING, HIGH PROBABILITY OF JOB CREATION/RETENTION - SPWF
PROGRAM

Loans only are available for this category of project. The Special Public Works Program has
recently been expanded by the Oregon State legislature, to satisfy financial demands generated
by the Safe Drinking Water Act. Bandon should fit well into this program if an increase in
system capacity and the potential for job creation or savings can be demonstrated.

OREGON BOND BANK - SPWF PROGRAM

The Oregon Bond Bank (OBB) is an SPWF financing element of the SPWF program, not its own
program. All funding applications are analyzed for inclusion into an OBB sale. OBB bond sales
usually occur two to three per year. The interest rate of revenue bond financed loans are a pass
through of the rates of each individual sale to the municipalities that participate in the sale.
OEDD enhances the credit of each community by lending approximately 17% of the necessary
amount from collateral funds, and by providing funds establishing the debt service reserve. The
department also pays the costs of bond issuance. Loan terms may range from 10 to 25 years,
although a 20 year term is typical. In summary, the state sells revenue bonds to generate the
proceeds to lend to municipalities that have entered into a loan agreement with the state and
pledged their enterprise funds, other funds, and Limited Tax General Obligation (LTGO) to
secure its individual debt and provide the revenues necessary to service the debt.

The Oregon Bond Bank has been developed to finance industrial and commercial expansion,
where potential exists for the same. Revenue bonds are secured by repayments and other
Tevenue pursuant to agreements between the State of Oregon acting by and through its Economic
Development Department, and specific benefitted municipalities. The Oregon Bond Bank Fund
pools municipal loans into one bond issue and provides small communities affordable access to
the financial markets. Bonds are repaid by local revenues and at interest rates lower than what

March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
12-6





City of Bandon Water System Master Plan ...Financing Options

is available to most Oregon communities. The Oregon Bond Bank Fund also pays the cost of
issuance and funds the debt service reserve.

The Oregon Bond Bank Fund substantially increases funds available through the Special Public
Works Program to assist Oregon municipalities, and offers communities a viable financing
alternative in a "Measure 5" environment. The Economic Development Department expects to
regularly issue bonds to provide permanent financing for Special Public Works Program
applicants.

Bandon may be in a position to demonstrate that planned water improvements would provide for
future industrial and commercial expansion. Economic Development Department plans to pass
through the exact interest rate allotted to the State for this program directly to borrowers. The
State will pay for all debt reserve costs, bond issuance costs and attorney fees. This is a loan
program that Bandon could acquire funding directly from the State without the necessity for
revenue or general obligation bonding.

The Special Public Works Fund programs cover the costs for bonds issuance and interim
financing. This is a substantial benefit since these costs can become large, and the Economic
Development Department feels a loan through the SPWF program is the equivalent of a grant
equal to 10 to 15 percent of the project cost.

Safe Drinking Water Funding Program

The SPWF program also coordinates the Safe Drinking Water Funding Program with State
Water Resources (SWR) and the Oregon State Health Division. The SPWF program component
was approved by the last legislative session to provide project financing through the SWR
general obligation bonding authority for communities to meet new safe drinking water standards.
At present, the SWR bonding authority has been interdicted by the State Treasurer. The SPWE
program can finance those projects that possess an economic development connection, firm
business commitment or capacity building. If a community does not possess an economic
development connection, the request is referred for funding to SWR. The SPWF program would
provide funds to cover debt service reserve and issuance costs, if a SWR bond sale could be
arranged.

Oregon Department of Energy,
Small Scale Energy Loan Program

Funds could be made available under this program as a demonstration project or as a
conventional energy savings or conservation program. The Department of Energy Small Scale
Energy Loan Program (SELP) program offers help to anyone who wants to save money on
energy costs. SELP was created by Oregon voters in 1980, and has financed more than $150
million in projects since that time. This is a self supporting program that operates without tax
funds. Confidence would need to be generated of the potential for power savings or creation
and this may be difficult to demonstrate with the Bandon Water System. The finished project
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must at least break even in power costs with the pre-study and improvement program. The
study phase would be utilized to generate data that would show power savings or creation for
recommended improvements. This program is a loan program, repayable over a 15 year
repayment period. A fee of one-tenth of one percent of the loan request is required at the time
of application. Loan closing costs and fees vary.

12.3 LOCAL FUNDING SOURCES

A significant portion of the project will need to be financed with local funding sources. If the
City does receive a low interest loan from State or Federal agencies the annual payment may be
reduced. However the method of repayment selected will be conditional upon agency approval.
The local funding sources considered include:

General Obligation Bonds

Revenue Bonds

Improvement Bonds (Localized Improvement District)
Serial Levies

Sinking Funds

Ad Valorem Tax

System User Fees

Assessments

System Development Charges (SDC’s)

The 1991 legislature clarified and defined the impact of Ballot Measure 5 on municipal finance
in several special ways that cities, counties and special districts need to be very careful to
understand and follow when they consider bonding for the financing of needed improvements.

The following information was provided in part by Howard A. Rankin, Expert Bond Counsel:

Chapters 287 and 288 of the Oregon Revised Statutes describe the borrowing and
bonding of counties, cities and special districts, generally.

The advance sheets of the Laws of 1991 indicate that the general bond limitation of ORS
287.004 are still in force, except that the old three percent (3%) limitation on all issued
and outstanding bonds of true cash value of all taxable property within the City’s
boundaries has been changed to a 3% limitation on "real market value" as determined
by the County Assessor.

The above limitation still does not apply to bonds issued for water, sanitary or storm
sewers, sewer disposal plants, nor to bonds issued to pay assessments for improvements
in installments under statutory or charter authority (i.e. revenue bonds).

All cities should be careful to check their current charters for any additional impacts or
limitations on bonding capabilities.
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A description of each of the listed local funding sources follows.
General Obligation Bonds

Financing of water improvements by General Obligation Bonds is accomplished by the following
procedures:

1. The Consulting Engineer prepares a detailed cost estimate to determine the total
monies required for construction.

2. An election is held.

3. When voter approval is granted (by a majority of the registered voters), bonds are
offered for sale and the money for detailed planning and construction is obtained
prior to preparation of final engineering plans and the start of project construction,
unless interim financing has been developed.

The General Obligation Bond is backed by the full credit of the issuer and authorizes the issuer
to levy ad valorem taxes. The issuer can make the required payments on the bonds solely from
the tax levy or may instead use revenue from assessment, user charges, or some other source.

Oregon Revised Statutes limit the maximum term of G.O. Bonds to 40 years for cities. Except
in the event that Farmers Home Administration will purchase the bonds, the realistic term for
which general obligation bonds would be issued is 15-20 years.

There are 6 general election dates each year on which an election for General Obligation Bonds
can be held. The next likely election date for this project is May 18, 1993.

Ballot Measure 5 has limited the ability of communities to levy property taxes. Itis still unclear
what the impacts of Ballot Measure 5 will be. It appears that capital improvement projects, such
as the proposed water system improvements are exempt from property tax limitations if an
election is held and new public hearing requirements are met.

Cities, counties and special districts (all non-school taxing entities) must be very careful when
seeking approval from the voters for a general obligation bond, new tax base, annual budget levy
or special levy. The new law now requires that all non-school taxing entities, including cities,
counties and special districts, hold a special public hearing more than thirty (30) days before
filing the election statement with the County Clerk. The notice of this special public hearing
must be sent to all other non-school taxing entities with overlapping taxing jurisdictions no later
than ten (10) days before the special public hearing. This special public hearing is the
opportunity for all overlapping taxing entities to determine the compaction impact of the
proposed election on their respective assessment capability. Effectively, the municipality
proposing the election measure must be thoroughly prepared with notice of special public hearing
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published no later than forty-one (41) days before final public hearing and filing of the election
statement.

For example:

To conduct a August 10, 1993 election, which might require filing with the
County Clerk 60 days before the election, the new law requires the following
schedule:

File with the County Clerk - June 11, 1993
Hold the special hearing - May 12, 1993
Publish notice of hearing - May 1, 1993

If the special public hearing procedures are not followed and no certificate included in the filing
that attests that the special public hearing was conducted pursuant to law, the County Clerk is
required to reject the filing for an election, causing additional unnecessary delays. Bandon
should consult with the City Attorney and consider hiring a competent Bond Counsel before
proceeding with a General Bond Election, to insure that all requirements of the new law are met.

Revenue Bonds

A tevenue bond is one that is payable solely from charges made for the services provided. Such
bonds cannot be paid from tax levies or special assessments, and their only security is the
borrower’s promise to operate the water system in a way that will provide sufficient net revenue

to meet the obligations of the bond issue. Revenue bonds are most commonly retired with
revenue from user fees.

Successful issuance of revenue bonds depends on bond market evaluation of the dependability
of the revenue pledged. Normally there are no legal limitations on the amount of revenue bonds
to be issued, but excessive issue amounts are generally unattractive to bond buyers because they
represent high investment risk. In rating revenue bonds, buyers consider the economic
justification for the project, reputation of the borrower, methods for billing and collecting, rate
structures, and the degree to which forecasts of net revenues are realistic.

Under the provisions of the Oregon Uniform Revenue Bond Act (ORS 288.805-288.945),
municipalities may elect to issue Revenue Bonds for revenue producing facilities without a vote
of the electorate. In this case, certain notice and posting requirements must be met and a 60-day
waiting period is mandatory. A petition signed by 5% of the municipality’s registered voters
may cause the issue to be referred to an election.

The Farmers Home Administration may fund revenue bonds in which user rates are committed
for the repayment of the bonds.
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The new laws enacted by the 1991 legislature have eliminated the limitation on revenue bonds
that formerly required that the revenues pledged to payment of the bonds have a direct
relationship to the services financed by the bonds. The new law allows revenue bonds to be paid
with any revenue pledged for "any public purpose", without the relationship restriction. The
law has also broadened the definition of revenue to include all city revenue whether or not
derived from the operation or use of a facility. Therefore, a pledge of cigarette or gasoline tax
receipts may be pledged for the payment of revenue bonds financing a wastewater treatment
plant, for instance.

The law has also expanded the ability of municipalities to finance revenue bonds by allowing the
bonds to be secured by mortgages of City property, security interests in equipment, and even
letters of credit. The impact of such a radical departure from previous funding capability will
be determined as municipalities attempt to finance sagging infrastructure, and legal challenges
are raised throughout the process.

Improvement Bonds (Localized Improvement District)

Improvement bonds may be issued to assess certain portions of water improvements directly
against the parties being benefitted. An equitable means of distributing the assessed cost must
be utilized so that all property, whether developed or undeveloped, receives the assessment on
an equal basis. Cities are limited to improvement bonds not exceeding three percent of true cash
value. For a particular improvement, all property within the assessment area is assessed on an
equal basis, regardless of whether it is developed or undeveloped.

With improvement bond financing, an improvement district is formed, the boundaries are
established, and the benefitted properties and property owners are determined. The engineer
usually determines an approximate assessment, either on a square foot or a front-foot basis.
Property owners are then given an opportunity to demonstrate against the project. The
assessment against the properties are usually not levied until the actual total cost of the project
is determined. Since this determination is normally not possible until the project is completed,
funds are not available from assessments for the purpose of making monthly payments to the
contractor. Therefore, some method of interim financing must be arranged, or a preassessment
program, based on the estimated total costs, must be adopted. It is common practice to issue
warrants to cover debts, with the warrants to be paid when the project is complete.

The primary disadvantage to this source of revenue are:
1. The property to be assessed must have a true cash valuation at least equal to 50%
of the total assessments to be levied. This may require a substantial cash payment

by owners of undeveloped property.

2. An assessment district is very cumbersome and expensive when facilities for an
entire community are contemplated.
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This program should not be considered for improvements to satisfy City needs in general, but
could be a definite consideration for future expansions to annexations or property developments.

Serial Levies

Under Oregon Revised Statutes, if approved by the voters, the City can levy taxes for a fixed
period of time to construct new facilities and for facility maintenance. Generally, when a serial
levy is presented to the voters, it is based upon a specific program and listing of planned
improvements.

Since the time frame required for construction of Bandon Water Improvements is very limited,
it is doubtful that residents could afford a serial levy of sufficient size to provide for needed
construction revenues.

Sinking Funds

Sinking funds can be established by budget for a particular capital improvement need. Budgeted
amounts from each annual budget are carried in a sinking fund until sufficient revenues are
available for the needed project. The funds can also be developed with revenue derived from
system development charges or serial levies. Once again, Bandon water system financial needs
cannot be met with a sinking fund, because of the limited time in which priority one
improvements should be completed.

Ad Valorem Tax

Many communities utilize an ad valorem tax as the basis of repaying general obligation bonds
for system expansions, and supplement them with additional water use charges. This means of
financing reaches all property to be ultimately benefitted by the water system, whether the
property is presently developed or not. Construction costs are more equally distributed among
all property owners and the program does not impose a penalty on existing residential or
business development.

System User Fees

Monthly charges are made to all residences, businesses, etc., that are connected to the water
system. Water use charges are established by resolution, and can be modified as needed to serve
increased or decreased operating costs. Rates are established depending on the various classes
of users and the metered demand through their connection. By establishment of proper use
charges, the Council could repay the City share of bond amortization without imposition of
property taxes, and this would appear most favorable. However, a proposal to substantially
increase monthly use charges might meet resistance from citizens with low or fixed incomes,
who gain some advantages from repayment through taxation.
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Assessments

In some cases the beneficiary of a public works improvement can simply be assessed for the cost
of the project. It is not uncommon for an industrial or commercial developer to provide up-front
capital to pay for a City administered improvement to serve the development.

System Development Charges

System Development Charges (SDC’S) can be charged to all users of transportation, water,
sewer, storm drainage and parks & recreation facilities. The fee is usually charged as each
piece of property is developed, and it goes into a capital construction fund to pay for
improvements required by the development., The Oregon System Development Charges Act,
House Bill 3224, became effective on July 1, 1991. This new legislation requires that Capital
Improvement Plans be developed, and that the methodology used to compute SDC’s be
documented and reviewed by the community, before SDC’s can be charged.

A full SDC analysis is outside the scope of work for this project. However, an estimation of
the portion of the proposed improvements which will satisfy future growth and the SDC
computations based on proportional usage have been made, see Table 12-1. Costs to be paid
off by user fees or property tax versus SDC’s should be allocated proportionately between
existing and future growth when computing SDC’s. With the costs associated with future growth
defined, the actual SDC per service or per EDU (Equivalent Dwelling Unit) can be determined.
The basic information and proposed methodology required for developing water system SDC’s
were discussed in each chapter relevant to that particular improvement.

Revenue collected from SDC’s can only be used to pay for specific items listed in a capital
improvement plan (CIP). The CIP for proposed improvements is presented as Table 12-1. If
the City wishes to collect SDC’s to fund other water system improvements, the CIP and SDC’s
will need to be modified accordingly. Cost estimates and SDC’s can be updated annually to

account for inflation using the Engineering News Record (ENR) construction cost index
(discussed in Chapter 2).

The total SDC (for the Capital Improvement Plan listed in Tables 11-1 and 12-1) is $2,535, with
no grant funds. Note that the capital cost for long-term water supply is not included since the
scope of this project is not known, but this is expected to be a significant expenditure in the
future. SDC’s can not be assessed on portions of the project paid for with grant funds. As a
preliminary estimate it has been assumed the City will receive 50 percent grant monies, this
reduces the SDC to $1,270 per EDU. If the City does receive a grant in excess of this

percentage it will need to reimburse the difference. The present water system SDC is $250 per
EDU.

Bandon’s present SDC assessment is based on a 5/8 x 3/4 inch water meter. This is the meter
size generally used by a single-family residential dwelling, and therefore is equivalent to charges
based on an EDU (single-family residential equivalent dwelling unit).
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TABLE 12-1
SUMMARY OF PRELIMINARY SDC COMPUTATIONS
PRIORITY I

Upgrade existing treatment plant, add treated-water reservoir storage, distribution and transmission improvements,
raw-water pump station improvements, repairs and maintenance of Ferry Creek impoundment, preliminary
engineering and permitting for long-term water supply.

Cost
Proposed Total Design Per EDU
Improvement Cost EDU’S (SDC)
Maintain Ferry Creek
Impoundment $67,500 Maintenance , $0
Preliminary Engineering
and Permits for Long-Term
Water Supply $237,500 10,392 $23
Lower Pump Station Improvements $126,900 4,057 $31
Replace line from Lower Pump
Station to Middle Pond $44,206 4,057 $11
Middle Pump Station and
Middle Pond Expansion $141,075 4,057 $35
Treatment Plant Upgrade $1,725,675 4,057 $425
New Storage Reservoir,
2 Million Gallons $895,050 2,667 $335
Transmission and
Distribution Improvements $534,275 4,057 $132
Total $3,772,181 $992
PRIORITY 1T
Distribution System Improvements
Cost
Proposed Total Design Per EDU
Improvement Cost EDU’s (SDC)
Distribution Improvements $771,957 4,057 $190
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TABLE 12-1 (Continued)

PRIORITY III

Distribution Improvements and New 0.75 MG Storage Reservoir and Booster Pump Station

Cost
Proposed Total Design Per EDU
Improvement Cost EDU’s (SDC)
Distribution Improvements $679,793 4,057 $168
New 0.75 MG Storage Reservoir
and Booster Pump Station $929,610 1,000 $930
Total $1,609,403 $1,097
PRIORITY IV
Distribution System Improvements
Cost
Proposed Total Design Per EDU
Improvement Cost EDU’s (SDC)
Distribution Improvements $1,036,757 4,057 $256
TOTAL SDC
Cost
Proposed Total Design Per EDU
Improvement Cost EDU’s (§DC)
Total CIP $7,186,243 $2,535
Notes:

a) Capital cost for long-term water supply solution(s) not included.
b) EDU stands for single-family residential equivalent dwelling unit.
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The Oregon System Development Charges Act permits two types of charges: (1) a
reimbursement fee, and (2) an improvement charge. A reimbursement fee is a charge for
unused capacity in capital improvements already under construction. This is a "buy in" charge
for new development to utilize excess capacity in an existing facility paid for by others. An
improvement charge is a fee associated with capital improvements to be constructed.

SDC’s charged before construction will be considered improvement fees. After construction the
charges will be considered reimbursement fees. The cost estimate should be modified to reflect
the actual cost of construction and SDC’s recomputed. After debt for an improvement is paid
off, the cost for the improvement would be eliminated from computations. To insure that new
developments are not charged twice through system development charges and user fees, the
revenue generated from reimbursement fees is typically used directly to pay back existing loans
for the improvements. New legislation requires that the methodology for establishing fees be
available for public inspection. Bandon should schedule a public meeting to discuss proposed
SDC’s and the basis for computation. .

12.4  PROPOSED FINANCIAL PROGRAM

Total capital improvement costs have been estimated in the previous Chapters and are listed in
Table 11-1. The City of Bandon must develop an adequate financial program for anticipated
first priority construction, either through increased water use fees or ad valorem taxation.

Bandon may not receive governmental grants. Annual payments for a debt service of 6.5
percent for 20 years have been estimated and summarized in Table 12-2. This information gives
a worst case scenario for needed annual payments and increases in monthly user fees for
residential customers.

Bandon still has the option of financing the project with general obligation bonds, with
repayment through either usage charges, property taxes, or a combination of both, even after
the passage of Ballot Measure 5. Howard Rankin, Bond Counsel, was contacted in Portland,
and stated this could occur if the community followed the necessary public hearing process. A
Bond Counsel should be consulted further if the community is interested in pursuing this option.

A preliminary analysis of the potential to receive FmHA grant funds was made. Two of the
criteria that must be considered are the MHI and existing, average water bills.

1)  MHI

Using a MHI of $17,708 (1990 Census) and 2,135 EDU’s, the minimum annual
indebtedness for Bandon is $189,032 ($17,708 x 2,135 EDU’s x 0.5 %). There is an
outstanding debt on the water system of $520,000 (principal remaining 1992/93) with an
annual payback of $71,202. This reduces the minimum future indebtedness to $1 17,831.
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2) AVERAGE WATER BILL

FmHA will not provide grants to communities with monthly rates less than the state
average, which was determined by FmHA to be $25.00. The monthly water rate in
Bandon presently is $6.80 plus $0.815 per 1000 gallons of usage. However, there is also
an annual payment of $71,202 per year on outstanding water system bonds which is
being repaid with property taxes, not user fees.

The 1991 adjusted water sales totaled 150,000,000 gallons. If the bonds were being
repaid with user fees the usage fee would increase by $0.475 per 1000 gallons. The
effective water rate is actually $6.80 plus $1.29 per 1000 gallons. The average monthly
usage per month has been computed to be 5,760 gallons per EDU. Therefore the
"effective" average water bill is $14.23, about $10.75 less than the state average. Based
on FmHA criteria, the community should be able to pay a minimum annual debt of
$275,415 ($10.75 x 2,135 EDU’s x 12 months).

The minimum indebtedness is based on average water rates controls. However, it should be
noted that if the City was planning a rate increase to cover projected O & M expenses it will
lower the minimum indebtedness required by FmHA (and increase grant).

It is assumed that annual O & M costs will increase a minimum of $20,000 by the time the
project is constructed. Assuming, a minimum annual indebtedness of $255,415, the minimum
FmHA loan would need to be $4,382,688.

FmHA does not provide grant funds to pay for "future" capacity. As a rough initial estimate it
is assumed that 15 percent of the Priority I project cost is for future capacity. This would
increase the loan by about $550,000. Also, the City would need to develop interim financing
which increases the loan amount by approximately $100,000. The total minimum loan
(preliminary estimate) would be approximately $5,032,688, which is greater than the estimated
Priority I project cost. Therefore, it does not initially appear that Bandon will qualify for a
FmHA Grant. However, there are some items which must be noted. Prior to February 1993,
FmHA was still using 1980 census data and a comparable monthly rate of $20 for water
systems. Based on that information Bandon qualified for a $1,000,000 grant. FmHA still is
going through a transition period, converting from the grant formula used until February 1993
to the current formula. Therefore, Bandon may actually be eligible to receive more grant funds
than our preliminary computations show. Also, FmHA expects to receive twice as much grant
funds next fiscal year as they had allocated this year, as part of the new administration’s

economic stimulus program. This could provide additional opportunities for Bandon through the
FmHA program.

FmHA would make the final grant/loan determination and their computations will vary from the
preliminary values shown.
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Bandon does qualify for a $750,000 OCDB grant, and the City’s application should be very
competitive relative to other communities for funding. Note that receiving an OCDB grant will
reduce the FmHA grant by a like amount (City must maintain minimum annual indebtedness).
However, FmHA has limited grant funds available to distribute throughout the state, and
combining funding agencies may improve the City’s chance of receiving grants.

If Bandon received only an OCDB grant and not a FmHA grant, the City would have the option
of repaying the local share with FmHA loan (at any reasonable length of repayment less than 40
years). Some of the options for financing the proposed Priority I project are listed in Table 12-
2.

Our recommendation is that Bandon submit grant applications to both the FmHA and OCDBG
programs.

After FmHA has made a preliminary grant/loan determination, the City staff and council can
select the final project scope.
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TABLE 12 -2

CITY OF BANDON
SOME OPTIONS FOR FINANCING THE

PROPOSED PRIORITY I PROJECT

OCDB GRANT
ITEM SPWF LOAN FmHA LOAN AND
FmHA LOAN
Capital Costs! $3,772,177 $3,772,177 $3,772,177
Grant $0 $0 $750,000
Interim Financing $0 $100,000 $100,000
Total Loan $3,772,177 $3,872,177 $3,122,177

Repayment Terms

6.5% / 20 years

5% I 40 years

5% / 20 years

Annual Debt Service

$342,350

$225,665

$181,955

USER FEE ONLY

Commodity Charge?
(per 1000 gallons)

$2.30

$1.50

$1.21

Increase in Average Monthly
User Fee®

$13.15

$8.70

$7.00

PROPERTY TAXES ONLY

Increase in Tax Rate per
$1,000¢

$2.15

$1.42

$1.15

50% USER FEES AND
50% PROPERTY TAXES

Increase in Average Monthly
User Fee

$6.60

$4.35

$3.50

Increase in Tax Rate

$1.10

$0.71

$0.58

'Includes contingencies, administration, legal, engineering and inspection. Does not include projected O & M costs.

*Based on 1991 adjusted water sales of 150,000,000 gallons and projected sales in future based on 2.5 percent annual growth rate.

*Average residential consumption of 5,760 gallons per month. Information provided by the City.

“A total assessed value for Bandon of $158,433,891 (does not include Urban Renewal District). Existing total tax rate for Bandon Property
owners is $17.84/1,000, existing City tax rate is $0.95/$1,000.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 2
METHODOLOGY USED FOR WATER SYSTEM EVALUATION

2.1 GENERAL

This section of the Study covers the procedure used to evaluate the existing water system,
priorities for recommended improvements, and the method used to develop cost estimates.

2.2  SYSTEM DESCRIPTION

An inventory of the existing facilities is made and discussed in Chapter 3. This information has
been used, in conjunction with the City’s Land Use Plan and the water requirements developed
in Chapter 5, to evaluate the capabilities and adequacy of the present and future water system.
Each system component will be evaluated as to its capability, useful life remaining, and its
ability to meet State and Federal requirements and future needs.

2.3 REGULATORY REQUIREMENTS

The existing regulatory stipulations and requirements of the new amendments to the Safe
Drinking Water Act are summarized in Chapter 6.

2.4  DESIGN PERIOD

This Study is based on a 25-year planning period with further projections to the year 2017. It
is felt that this time frame is adequate to allow for adaption to future needs, while being short
enough to insure that the facilities will be effectively used within their economic life.
Recommended system improvements are developed for construction in phases (priorities) and
all components are designed to allow future expansion. Alternate recommendations are made
for future improvements which are dependent on growth patterns and other variables which
cannot be accurately predicted at this time.

2.5 PRIORITIES

Major water system improvements of the order proposed in this Study require considerable
financial resources. In developing a water plan, therefore, it is necessary to consider the relative
importance of the proposed improvements and to assign priorities to the development program
accordingly.

By prioritizing the proposed improvements, construction costs can be extended over a longer
period of time in an effort to remain within the financial capabilities of the community.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
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Prioritizing will also assist in the establishment of System Development Charges through
justification of development fees. Initial improvements should be based on the short-range or
immediate critical needs and should provide the greatest benefit at the lowest cost. Later
improvements should follow the long-range guidelines and meet future demands as the
community develops and can finance the improvements.

Priority categories are dependent on water demand and population growth, and will be developed
in Chapter 5.

2.6  BASIS FOR COST ESTIMATES

2.6.1 General

Cost estimates presented in this Study include four components, each of which is discussed
separately in this section. It must be recognized that the estimates are preliminary and are based
on the level and detail of planning presented in this Study. As the project proceeds forward it

may be necessary to update the estimates from time to time, as more information becomes
available.

2.6.2 Construction Cost

Estimated construction costs in this facility plan are based on actual construction bidding results
for similar work, published cost guides, and other construction cost experience of the authors

within the State of Oregon. Estimates are based on preliminary layouts of the proposed
improvements.

Future changes in the cost of labor, equipment, and materials may justify comparable changes
in the cost estimates presented herein. For this reason, it is common engineering practice to
relate the cost estimates to a particular index that varies in proportion to long term changes in
the national economy. The Engineering News Record (ENR) construction cost index is most

commonly used. It is based on a value of 100 for the year 1913, and its value for the past 10
years is shown in Table 2-1.
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TABLE 2-1

ENR COST INDEX PROJECTION

Year 20-City ENR (August) % Change
1980 3304

1981 3616 9.4%
1982 3899 7.8%
1983 4066 4.3%
1984 4146 2.0%
1985 4195 1.2%
1986 4295 2.4%
1987 4401 2.5%
1988 4541 3.2%
1989 4607 1.5%
1990 4751 3.1%
1991 4892 3.0%
1992 5032 2.9%

All cost estimates in this study are based on the current (August 1992) ENR Construction Cost
Index value of 5032. Construction costs will increase in the future. Therefore, cost estimates
presented in this Study should be updated depending on the actual time of construction.
Estimates can be prepared at any future date by comparing the predicted ENR Construction Cost
Index with the current index value of 5032.

2.6.3 Engineering, Inspection and Construction Management

Engineering, inspection and construction management costs have been assumed to be 20 percent
of the construction cost. This includes costs for the engineering company to conduct preliminary
surveys, perform detailed design analyses, prepare construction drawings, prepare construction
specifications, advertise for construction bids, conduct construction stakeout surveys, provide
partial inspection during construction, administer construction related activities such as change
orders, and to prepare final drawings showing the project as-built.

2.6.4 Contingencies

A contingency factor equal to 10 percent of the estimated construction cost has been added. In
recognizing that the cost estimates are based on preliminary design, allowances must be made
for variations in final quantities, bidding market conditions, adverse construction conditions,
unanticipated specialized investigation and studies, and other difficulties that cannot be foreseen
at this time, but which may tend to increase final costs.
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2.6.5 Legal and Administrative

An allowance of 5 percent of construction cost has been added for legal and administration.
This allowance is intended to include internal project planning and budgeting, grant
administration, liaison, interest on interim financing, legal services, review fees, legal
advertising, and other related expenses associated with the project.

2.6.6 Cost Estimate Summary

Cost estimates presented in this Study include a combined allowance of 35 percent for
contingencies, engineering, legal and administrative costs.

2.7 RECOMMENDED IMPROVEMENTS

The assessment of the City of Bandon’s water system will be summarized and a recommended
plan for improvements will be developed in Chapter 11. Financing of the improvements will
be considered in Chapter 12.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 3
EXISTING WATER SYSTEM

3.1 GENERAL

This chapter includes a brief description of the existing water facilities. Following
chapters will discuss the components of the system that have been investigated in detail
and required improvements.

System locations and sizing were developed from available records, on-site inspection,
and with the assistance of Ben McMakin, City Manager; Ed Hammond, Treatment Plant
Supervisor; Don Richards, Superintendent of Public Works, and Gene Davidson, Plant
Operator.

3.2 SUPPLY
Schematic views of the water supply system are provided as Figures 3-1 and 3-2.
The present sources of supply are Ferry Creek and Geiger Creek. Water is diverted
from small impoundments on each creek. Drainage areas above the dams are similar in
size and amount to approximately 1.75 square miles (1,130 acres) for Ferry Creek, and
2.0 square miles (1,290 acres) for Geiger Creek.
Both dams are of earth fill construction. Approximate dam and impoundment dimensions

are listed in Table 3-1.

TABLE 3-1. Approximate dimensions of the dams and impoundments.

FERRY GEIGER
CREEK CREEK
Dam Height 10 feet 15 feet
Dam Length 100 feet 110 feet
Water Depth (Average) 2 feet” 4 feet
Impoundment width (average) 100 feet 80 feet
Impoundment length (average) 350 feet 800 feet
Impoundment storage 500,000 gal. 2,000,000 gal.
“Ferry Creek impoundment is silted in.
March, 1993 H.G.E., INC. ENGINEERS & PLANNERS
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3.4

Water gravity flows out of the impoundments (Figure 3-2) to either the hatchery or the
City’s Lower Pump Station. Water is pumped from the Lower Pump Station to either
the a) middle pond, b) Middle Pump Station, or c) directly to the treatment plant.
During normal operation water is generally pumped into the middle pond, which serves
as a "settling basin" in which suspended sediments have a chance to settle out.

After treatment the water is pumped out of the chlorine contact basin (clearwell) to the
City’s 1-million gallon (MG), steel, treated-water storage reservoir. Treated water
gravity flows from the 1 MG reservoir through a 12-inch line into the City’s distribution
system.

TREATED WATER STORAGE

Bandon has one treated-water storage reservoir. The steel reservoir has a capacity of 1
million gallons. The base elevation is 178.9 feet and the maximum water surface
elevation is 210.9 feet.

DISTRIBUTION AND TRANSMISSION SYSTEM

Figures 3-3, 3-4 and 3-5 show Bandon’s existing transmission and distribution piping
network. The base map was generated using AUTOCAD Software. Information utilized
in construction of the maps was provided by City staff and from the Oregon State
Highway Department.

A single, 12-inch diameter transmission main feeds the entire City of Bandon. The line
was constructed in the 1950’s (approximately 40 years old).

Presently there is one pressure zone in Bandon (no pressure reducing stations or pressure
boosting stations). Elevations of current development range from about Elevation 9
(100-year flood level) to Elevation 105. When the reservoir is nearly empty static
pressures range from 75 psi to 30 psi. Static pressures range from about 85 psi to 40
psi when the reservoir is full. West of Highway 101, static pressures in most areas
exceed 40 psi. If development occurs East of Highway 101, especially above Elevation
90, pressures may be less than satisfactory for operation of household appliances.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 4
POPULATION ESTIMATES AND LAND USE

4.1 GENERAL

The actual population of customers served by the Bandon water system fluctuates due to the
influx of tourists during the summer, holidays and school vacations. Full-time resident
populations will be used in this study due to difficulties in estimating the seasonal variation in
population. Per capita flows will therefore be higher during periods of high tourism.

Estimates of future population are used in conjunction with land use planning considerations and
existing water demand to project future water requirements in Chapter 5.

4.2  SERVICE POPULATION

The service area for the Bandon water system includes the existing City limits and urban growth
area as shown in Figure 1-2.

Actual estimates of population are only made once every 10 years during the official Census.
As mandated by Oregon laws, the Center for Population Research and Census at Portland State
University (PSU), acting on behalf of the State Board of Education, annually estimates the July
1** population for each incorporated City and County in Oregon.

The 1991 certified population estimate for Bandon was 2,335 people. In 1991, there were 41
water connections outside the City limits. Based on the 1990 census estimate of 2.09 persons
per household in Bandon, it is estimated 86 persons were served outside the City limits. The
1991 service population within the Urban Growth Boundary (UGB) is therefore estimated to be
2,421 people (2,335 + 86).

4.3  SERVICE AREA POPULATION PROJECTIONS

The University of Oregon is conducting a demographic analysis for Bandon. Findings will be
utilized by the City in updating the City’s Comprehensive Plan. During the 1980 decade the
average annual growth rate (AAGR) in Bandon was 2.4 percent. During the 1990 decade there
was a decrease in population, with an AAGR of -0.4 percent.

A summary of estimated population growth from the draft report' states: "Estimated population
in Bandon will grow at an average annual rate of between 1.3 percent and 0.1 percent. Our
best estimate is 0.7 percent annually”.

'"Draft: City of Bandon U.S. Demographic Analysis", prepared by University of Oregon, not complete.
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An AAGR of 2.5 percent was used in the Wastewater Facilities Plan’, which was the basis for
sizing the wastewater system improvements presently under construction.

Potential population projections within the City limits, for a range of AAGR’s, are compared
with projections from the University of Oregon Demographic Analysis and with projections from
the Wastewater Facilities Plan in Table 4-1.

A reasonable growth rate needs to be selected for sizing the capacity of proposed water system
improvements. Some impact to growth in Bandon may have occurred recently, because of
restrictions on new development, while improvements to the wastewater system are being
implemented (building permits are still being granted but discharge into the wastewater in system
is not being allowed for new development until improvements to the wastewater system are
complete). There is considerable potential for new development in Bandon as there presently
is in all communities located along the Oregon Coast. However, many of the potential residents
are at retirement age and will not impact population to the level of families with children. Based
on the 1990 census the average number of residents per household in Bandon is only 2.09
persons.

An annual growth rate of 2.5 percent is considered reasonable for planning long-term water
system improvements and is consistent with other facilities planning documents recently
completed for Bandon, including the Wastewater Facilities Plan.

Service population projections for this 1992 Water System Master Plan are shown in Table 4-2.
The total service population projected in the year 2017 is 4,601 people. There is adequate
buildable land within the Urban Growth Area to support this population.

4.4 WATER DEMAND AND EQUIVALENT DWELLING UNITS

Although an AAGR of 2.5 percent is reasonable for long-term projections, short-term growth
rates may vary significantly. Therefore, the scheduling of recommended improvements will also
be based on water demand and Equivalent Dwelling Units (EDU’s). Priority categories and
tentative schedules for initiating improvements based on these other indicators will be developed
in Chapter 5.

2"City of Bandon, Wastewater Treatment Facilities Plan", November 1990, Brown and Caldwell.
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TABLE 4-1.

CITY OF BANDON

POTENTIAL POPULATION PROJECTIONS

WITHIN CITY LIMITS

Alternatives for Population Forecasts

Demographic Analysis Wastewater |Water Study
Population Forecasts Facilities |Possibie Growth Rates
High Medium Low Plan

Year 1.3%) 0.7%) 0.1%| 2.5%) 5.0% 2.5%) 1.3%) 0.7%]
1990 2,215 2,215 2,215 2,690 2,260 2,260 2,260 2,260
1991 2,244 2,231 2,217 2,757 2,335 2,335 12,335 2,335
1992 2,273 2,246 2,219 2,826 2,452 2,393 2,365 2,351
1993 2,303 2,262 2,222 2,897 2,574 2,453 2,396 2,368
1994 2,332 2,278 2,224 2,969 2,703 2,515 2,427 2,384
1995 2,363 2,294 2,226 3,043 2,838 2,577 2,459 2,401
1996 2,393 2,310 2,228 3,120 2,980 2,642 2,491 2,418
1997 2,425 2,326 2,231 3,198 3,129 2,708 2,523 2,435
1998 2,456 2,342 2,233 3,278 3,286 2,776 2,556 2,452
1999 2,488 2,359 2,235 3,359 3,450 2,845 2,589 2,469
2000 2,520 2,375 2,237 3,443 3,622 2,916 2,623 2,486
2001 2,553 2,392 2,239 3,530 3,803 2,989 2,657 2,504
2002 2,586 2,408 2,242 3,618 3,994 3,064 2,691 2,521
2003 2,620 2,425 2,244 3,708 4,193 3,140 2,726 2,539
2004 2,654 2,442 2,246 3,801 4,403 3,219 2,762 2557
2005 2,689 2,459 2,248 3,896 4,623 3,299 2,798 2,575
2006 2,723 2,477 2,251 3,993 4,854 3,382 2,834 2,593
2007 2,759 2,494 2,253 4,093 5,097 3,466 2,871 2,611
2008 2,795 2,511 2,255 4,195 5,352 3,558 2,908 2,629
2009 2,831 2,529 2,257 4,300 5,619 3,642 2,946 2,647
2010 2,868 2,547 2,260 4,408 5,900 3,733 2,984 2,666
2011 2,905 2,564 2,262 4518 6,195 3,826 3,023 2,685
2012 2,943 2,582 2,264 4,631 6,505 3,822 3,063 2,703
2013 2,981 2,600 2,267 4,747 6,830 4,020 3,102 2,722
2014 3,020 2,619 2,269 4,865 7172 4,120 3,143 2,741
2015 3,059 2,637 2,271 4,987 7,531 4,223 3,184 2,761
2016 3,099 2,655 2,273 5,112 7,907 4,329 3,225 2,780
2017 3,139 2,674 2,276 5,240 8,302 4,437 3,267 2,799

Note: Water study population estimates for 1990 and 1991 are estimates made by Center for Population
Research, Portland State University, for July 1, 1990 and 1991

March, 1993
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TABLE 4-2.
Inside Outside
City City
Year Limits Limits Total
1988 2,490 80 2,570
1989 2,585 82 2,617
1990 2,260 84 2,344
1991 2,335 86 2,421
1992 2,393 88 2,482
1993 2,453 90 2,544
1994 2,515 93 2,607
1995 2,577 95 2,672
1996 2,642 97 2,739
1997 2,708 100 2,808
1998 2,776 102 2,878
1999 2,845 105 2,950
2000 2,916 108 3,024
2001 2,989 110 3,099
2002 3,064 118 3,177
2003 3,140 116 3,256
2004 3,219 119 3,338
2005 3,299 122 3,421
2006 3,382 125 3,506
2007 3,466 128 3,594
2008 3,553 131 3,684
2009 3,642 134 3,776
2010 3,733 138 3,870
2011 3,826 141 3,967
2012 3,922 145 4,066
2013 4,020 148 4,168
2014 4,120 152 4,272
2015 4,223 156 4,379
2016 4,329 160 4,489
2017 4,437 164 4,601

Note: Inside City Limits estimates for 1988-1991
are from Center for Population Research, PSU

March, 1993
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4.5 LAND USE

The Generalized Land Use and Zoning Map shown in Appendix A is based on information
provided by the City of Bandon. Water distribution and storage facilities, in conjunction with
the supply system, must be of sufficient capacity to furnish water for fighting fires, in addition
to maintaining adequate flow for residential, commercial and industrial demands. Therefore,
land use planning has been considered in this water study in conjunction with the existing water
system evaluation when improvements are recommended. For purposes of this report, land use
has been divided into three categories: residential, commercial and industrial.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
4-5










CHAPTER 5

WATER REQUIREMENTS





City of Bandon Water System Master Plan ...Water Requirements

CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 5
WATER REQUIREMENTS

5.1 GENERAL

Water demands in this section are based on population projections developed in Chapter 4 and
on meter readings for the last 5 years taken at the Bandon Water Master Meter. Existing and
projected water requirements, in conjunction with land use plans, are the basis for sizing and
capacities incorporated into the proposed facilities.

To define the characteristics of water use, the following terms are used:

Average Annual Demand (AAD) - Total use for the year divided by the number of days
in the year.

Maximum Month Demand (MMD) - Total use for the month with the highest total use
during the year, divided by the number of days in the month.

Maximum Day Demand (MDD) - Total use for the day with the highest total use during
the year.

Peak Hour Demand (PHD) - Total use for the hour with the highest total use for the
year. Usually expressed in terms of a 24-hour period.

5.2 PRESENT WATER DEMAND

The quantity of water produced each day with the City’s existing treatment plan, during the 4-
year, 8-month period from January 1, 1988 through August 31, 1992, is shown on Figure 5-1.
Daily water production during the 1991 calendar year is shown on Figure 5-2.

Maximum daily water demand generally occurs during the summer, although the highest water
demand during the time period evaluated occurred during January 1991, when there was cold,
freezing weather. The excessive water use was due to broken pipes and water taps left open to
prevent freezing. It is not reasonable to design a water system around this condition. The
primary concern is summer water usage. Maximum daily summer demand occurred on July 25,
1991 and was 1.1 million gallons per day (MGD).

Figure 5-3 shows the normalized monthly demand (ratio of monthly demand to average annual
flow) for the years 1988-1991. This figure shows that water demand fluctuates throughout the
year, with typical winter demands being about one-half the typical summer demands.
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FIGURE 5-1.

CITY OF BANDON
JAN 89 - AUG 92 DAILY WATER PRODUCTION
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FIGURE 5-2.

CITY OF BANDON
1991 DAILY WATER PRODUCTION
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FIGURE 5-3.
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Water use begins to increase in April, and generally peaks in July or August. Maximum
monthly usage typically ranges from 1.4 to 1.5 times the annual average.

5.3 WATER USER CHARACTERISTICS

Bandon billing records provide breakdowns of water usage by the following customer classes:

BILLING CODE CLASSIFICATION
WAO1 Residential (Single Family and Duplexes) - Inside City Limits
WAOQ2 Commercial/Industrial (Includes Multi-Family Residential) - Inside
City Limits.
WAO3 Residential (Single Family and Duplexes) - Outside City limits
WAO04 Commercial/Industrial (Includes Multi-Family Residential) -

Outside City Limits

Information from a utility billing analysis provided by the City of Bandon for the one-year (12
month) period from February 1991 through January 1992 is summarized in Table 5-1 and shown
in Figure 5-4 (12-month period started on February 1, 1992 because of unusually high water
usage during freezing weather in January 1991).

Inside City Limits

Customers inside City Limits constitute the vast majority of metered water consumption
in Bandon, approximately 97 percent.

Single-Family Residential

Single-family residential consumption was approximately 49 percent (47 percent inside
City Limits, 2 percent outside) of the total amount of metered water usage.

Residential consumption generally is used for domestic usage with some summer
irrigation of lawns and gardens.

Commercial/Multi-Family

Commercial/Multi-family residential usage was 51 percent (50 percent inside City Limits,
1 percent outside). Multi-family residential (except for duplexes with 1 meter per unit,

which are considered residential) usage is included in the City’s commercial billing
category.
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FIGURE 5-4.

CITY OF BANDON
WATER PURCHASE BY CUSTOMER CLASS

FEBRUARY 1991 THROUGH JANUARY 1992

*LWA04 (1 %)
WAO3 (2 %) ,

WAO1 (47 %)

l WAO2 (50%) |— %

WAO01 - SINGLE FAMILY RESIDENTIAL AND DUPLEXES INSIDE CITY

WAO02 - COMM/IND INSIDE CITY, INCLUDES MULTI-FAMILY

WAO03 - SINGLE FAMILY RESIDENTIAL AND DUPLEXES OUTSIDE CITY

WAO04 - COMM/IND OUTSIDE CITY
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Industrial

Seafood processors use large quantities of water in Bandon. Peak daily usage is approximately
200,000 gallons per day. The quantity of water used fluctuates significantly, and depends on
the season and on how much seafood is brought in for processing that day.

Equivalent Dwelling Units

Equivalent dwelling units (EDU’s) are a useful concept for evaluating water usage. An EDU
is defined as having the equivalent water consumption of a single-family dwelling unit. EDU
computations for Bandon are listed in Table 5-1. Based on metered water consumption, an EDU
uses an average of 192 gallons per day (GPD). In 1991 there was a total of approximately
2,135 EDU’s. Therefore, the City of Bandon supplied enough water during 1991 to meet the
equivalent needs of 2,135 single-family households.

The 1991 service population estimate for Bandon was 2,421 people.  Ther€ presently is
approximately 1.13 people (full-time residents) per EDU. This number appears low because
commercial and industrial water usage is included.

5.4 NON-METERED (NON-REVENUE PRODUCING) WATER

Non-metered water is the difference between the water produced at the treatment plant and the
metered consumption. The cause of this discrepancy can be:

1 Leakage within the distribution system.

2, Unauthorized use or connections without meters.

3. Inaccurate water meters.

4, Water for fire fighting and operational use, such as street cleaning, line flushing,

water main testing and sewer flushing.
5. Other approved, but non-metered water uses.

The City of Bandon provided records of monthly water sales for the 12-month period of
February 1991 to February 1992. During the one-year period, approximately 150 million
gallons of water was sold. Approximately 195 million gallons of water was produced at the
treatment plant over the same time period. Non-metered water was approximately 23 percent
of the total produced. Typical non-metered usage for water systems ranges from 15 to 35
percent (annual average). Often a significant portion of the water is for approved, but non-
metered water users, such as parks. The City of Florence recently metered all water users,
including public and municipal customers, and found that these previously non-metered users
consume up to 10 percent of the water produced annually.

March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
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Bandon is at the low end of the range observed in Oregon coastal communities for non-metered
water. Some reduction in water leakage is expected as the City replaces deteriorated lines.
However, it should be noted that it is difficult to achieve substantial reductions in non-metered
water usage for communities that start with the percentage of non-metered water usage in the
range of Bandon’s.

5.5 PER CAPITA DEMANDS

Water demands in Bandon have been summarized in Figure 5-5 and Table 5-2. Per capita
demands in Table 5-2 have been computed in gallons per capita per day (gpcd) by dividing the
water demand by the service population.

Maximum day demand (MDD) during 1991 was 1.1 MGD, 2.06 times higher than the Average
Annual Demand (AAD) of 0.535 MGD. The Maximum Monthly Demand (MMD) in 1991 was
0.77 MGD, 1.45 times more than the AAD.

Bandon’s average annual per capita demand ranged from 164 to 221 gped during the time period
considered. There are two primary reasons for the steady increase in per capita demand:

1) Water demand from tourists and part-time residents is growing faster than the full-time
population.
2) The 1990 census population was significantly lower than previous certified population

estimates, which resulted in a computed increase in per capita flow.

Per capita flows are similar in most communities. The United States Department of Health,
Education and Welfare developed average consumption records for the Pacific Northwest in the
late 1970’s, and determined the average per capita consumption was approximately 185 gpcd.

5.6 PER CAPITA DESIGN VALUES
Design Flows

A statistical plot (log-log plot) was made of the water system flows for various demand
conditions (Figure 5-6). The percent of time a flow condition is exceeded is plotted along the
horizontal axis and the flow rate is plotted along the vertical axis. Recurrence intervals for
different flow parameters are shown in Table 5-3. Peak hourly flow must be extrapolated from
other flow conditions, since it is not measured for the Bandon system. The measured data falls

relatively well along a straight line. A summary of per capita design flows is presented in Table
5-4.
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FIGURE 5-5

CITY OF BANDON
WATER DEMAND SUMMARY
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TABLE 5-2

WATER DEMAND SUMMARY

RECURRENCE INTERVALS FOR FLOW PARAMETERS.

Average Annual Demand Maximum Month Demand Maximum Day Demand
(AAD) (MMD) (MDD)
Per Capita Per Capita | Peaking Per Capita | Peaking
Service Flow Flow Flow Flow Factor Flow Flow Factor
Year Population (MGD) (GPCD) (MGPD) (GPCD) |MMD/AAD | (MGPD) (GPCD) |MDD/AAD
1988 2,570 0.423 164 0.637 248 1.51 | 0.884 344 2.09
1989 2,617 0.502 192 0.686 262 1.37 | 1.056 404 2.10
1990 2,344 0.497 212 0.637 272 1.28 | 0.946 404 1.90
1991 2,421 0.535 221 0.777 321 1.45| 1.100 454 2.06
2 yr Ave 2,383 0.516 217 0.707 296 1.37 | 1.023 429 1.98
Design 221 321 1.5 454 2.1
TABLE 5-3

Number of Times

Probability of

Flow Parameter Exceeded Exceedence (Percent)
Peak Hourly 1 hour per year = 1/8,760 0.011
Peak Daily 1 day per year = 1/365 0.274
Peak Weekly 1 week per year = 1/52 1.92
Maximum Month 1 month per year = 1/2 8.33
Average Daily 6 months per year = 6/12 50

March, 1993
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FIGURE 5-6

CITY OF BANDON
ESTIMATION OF PEAK HOURLY DEMAND
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TABLE 5-4

PER CAPITA DESIGN FLOWS AND PEAKING FACTORS

Per Capita Flows (GPCD)

HGE 1991
Demand Design
Average Annual 221
Maximum Month 321
Maximum Day 454
Peak Hour 702

Peaking Factors

HGE 1991

Demand Design
ADD 1
MMD/AAD 1.5
MDD/MMD 1.4
MDD/AAD 2.1
PHD/AAD 3.2
PHD/MMD 2.2
PHD/MDD 1.5

5.7 PROJECTED WATER DEMAND

The projected demand is based on the design per capita flows and projected service area
population. Projected future service area demands for various flow conditions through the year

2017 are shown in Figure 5-7 and are listed in Table 5-5. Projected EDU’s are also included
in Table 5-5.
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FIGURE 5-7

CITY OF BANDON
PROJECTED WATER DEMAND BY YEAR
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TABLE 5-5

Projected Flow
Service Service

Year | Population EDU'S AAD MMD MDD PHD
1991 2,421 2,185 0.53 0.78 1.10 1.70
1992 2,482 2,188 0.54 0.80 1,18 1.74
1993 2,544 2,243 0.56 0.82 1.16 1.79
1994 2,607 2,299 .57 0.84 1.18 1.83
1995 2,672 2,357 0.59 0.86 1.21 1.88
1996 2,739 2,416 0.60 0.88 1.24 1.92
1997 2,808 2,476 0.61 0.90 1.28 1.97
1998 2,878 2,538 0.63 0.93 1.31 2.02
1999 2,950 2,601 0.65 0.95 1.34 2.07
2000 3,023 2,666 0.66 0.97 1.37 212
2001 3,099 2,733 0.68 1.00 1.41 2.18
2002 3,177 2,801 0.70 1.02 1.44 2.23
2003 3,256 2,871 0.71 1.05 1.48 2.29
2004 3,337 2,943 0.73 1.08 1.62 2.34
2005 3,421 3,017 0.75 1.10 1.55 2.40
2006 3,506 3,092 0.77 1,13 1.59 2.46
2007 3,594 3,169 0.79 1.16 1.63 2.52
2008 3,684 3,249 0.81 1.19 1.67 2.59
2009 3,776 3,330 0.83 1.22 1.72 2.65
2010 3,870 3,413 0.85 1.25 1.76 272
2011 3,967 3,498 0.87 1.28 1.80 2.79
2012 4,066 3,586 0.89 1.31 1.85 2.86
2013 4,168 3,676 0.91 1.34 1.89 2.93
2014 4,272 3,767 0.94 1.38 1.94 3.00
2015 4,379 3,862 0.96 1.41 1.99 3.07
2016 4,488 3,958 0.98 1.45 2.04 3.15
2017 4,601 4,057 1.01 1.48 2.09 3.23

AAD = AVERAGE ANNUAL DEMAND

MMD = MAXIMUM MONTHLY DEMAND

MDD = MAXIMUM DAY DEMAND

PHD = PEAK HOUR DEMAND
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5.8  PRIORITIES

For purposes of this report, the water development plan has been separated into three priority
categories. Water demand, service EDU’s and full-time service population are all indicators of
when the project should be initiated. The four priority categories are presented in Table 5-6.

TABLE 5-6
PRIORITY CATEGORIES
FULL-TIME ESTIMATED
PERMANENT WATER DEMAND-MGD YEAR
SERVICE SERVICE (RANGE) PROJECT
POPULATION EDU’S INITIATED
PRIORITY (RANGE) (RANGE) AVERAGE MAXIMUM (RANGE)
DAILY (ADF) | DAILY (MDF)
I 2,482 2,188 0.54 1.13 IMMEDIATE
II 2,880-3,250 2,540-2,870 63 -.71 1.3-1.5 1998-2003
III 3,250-3,680 2,870-3,250 71 - .81 1.5-1.7 2003-2008
v 3,680-4,600 3,250-4,060 81« 1.0 1.7-2.1 2008-2017

5.9 FIRE FLOW REQUIREMENTS

The amount of water used in fire fighting in comparison to total yearly water consumption is
negligible, but heavy demands during major potential fires greatly influence the design of the
distribution system and storage reservoirs.

Adequacy of a water system to supply fire flows is determined by the volume of flow and the
duration of flow available throughout the system.

Communities are surveyed and graded by the Insurance Services Office as to the level of fire
protection provided to establish fire insurance rates. The City presently has a Class 5 rating;
Class 1 1s the best class (10 is the worst). A Class 5 rating is considered a good rating for a
community the size of Bandon.

Evaluations are based on a limited level of fire suppression deficiencies. Fully sprinkled
buildings, regardless of size, and any building with a needed fire flow of over 3,500 gpm will
not be considered when establishing a community’s protection class, except for response distance
and aerial ladder needs. Buildings that have larger than a 3,500 gpm needed fire flow, and are
not sufficiently protected, may have a poorer class assigned to that individual property. This
puts the responsibility of fire protection for large properties or large fire protection problems on
the individual property owners instead of on the community.
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Recommended fire flows for single-family residential dwellings are based on a complicated
formula that includes square footage as a variable. The maximum fire flow recommended is
1,500 gpm.

Bandon’s water storage requirements for fire flow will be based on a flow of 3,500 gpm and a
corresponding duration of 3 hours, for a total of 630,000 gallons. This will also provide
adequate storage to supply fire flows for the general public.

Distribution lines need to be adequately sized to carry the fire flow from storage reservoirs to
fire hydrants. The distribution system will be evaluated based on a flow of 3,500 gpm in
commercial areas and 1,500 gpm in residential areas.

5.10 WATER CONSERVATION PROGRAM

Reducing per capita use through a water conservation program might delay the need for new
facilities and extend the life of existing facilities. Four general approaches to water conservation
include:

1. Public education and awareness programs.

2. Installation of flow reduction or restriction devices in households, such as flow restrictors
in shower heads.

3. Increase water rates, particularly rate schedules which increase with increasing
consumption.
4. Mandatory rationing, such as every other day lawn irrigation.

The success of a water conservation program is impossible to predict. It has been documented
In many communities that reduction in water usage has been limited or temporary due to
voluntary conservation programs. Therefore, prudent planning requires that future needs be
projected based on existing per capita flows.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 6
REGULATORY REQUIREMENTS

6.1 GENERAL

Bandon presently gets all of its water from Ferry Creek and Geiger Creek, surface water
sources.

Regulatory requirements for water treatment are significantly different for groundwater and
surface water sources. Groundwater is typically protected from the environment since the
aquifer is underground, while surface water is exposed to the environment and is more likely
to become contaminated with pathogens.

Rules applying to both treatment technologies will be summarized in this Chapter (Chapter 6).

6.2 SURFACE WATER SOURCES

The following is a brief summary of the rules included in the Clean Drinking Water Act of 1981
and the new Surface Water Treatment Rule (SWTR) finalized in June 1989. The Oregon State
Health Division and U.S. Environmental Protection Agency (EPA) are responsible for
supervising public water systems in the State of Oregon.

6.2.1 Existing Requirements

Minimum requirements for water quality have been set by the Environmental Protection Agency.
Contamination sampling and analytical requirements vary for each class of contaminant and EPA
rules and regulations must be consulted. For example, the coliform density samples must be
taken at regular time intervals and in numbers proportionate to the population served by the
system. Turbidity sampling must be taken continuously, or at a minimum, once every four
hours. Inorganic chemical sampling must be repeated yearly, while organic chemical sampling
must be accomplished at three year intervals. Monitoring for radioactive contaminant waste is
also required.

Samples must be analyzed by State approved laboratories, except measurements for turbidity and
free chlorine residual, which may be performed by any person acceptable to the State.

The maximum contaminant level for turbidity in drinking water is presently one turbidity unit,
as determined by the monthly average. Note that because of mathematical roundoff the
maximum level is actually 1.49 units.
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If the maximum allowable limit has been exceeded, the community must report the occurrence
to the State Health Division within 48 hours. If the monthly average of the daily samples
exceeds the maximum allowable limit the water supplier must also notify the public.

Microbiological contaminants should be sampled at least twice a month based on Bandon’s
population.

6.2.2 Requirements of New Surface Water Treatment Rule

The new Surface Water Treatment Rule (SWTR) is less subjective than the existing
requirements. It assumes that all surface sources are at some risk to contamination by pathogens
and that current regulations are insufficient to prevent waterborne disease outbreaks. The SWTR
is designed to control microbiological contamination in general and to provide protection from
waterborne pathogens. All filtration systems must be in compliance with the new rule by June
29, 1993 and non-filtering systems by December 30, 1991.

Public water systems subject to the Rule must achieve at least:
A. 99.9% (3 log) removal and/or inactivation of Giardia lamblia cysts; and
B. 99.99% (4 log) removal and/or inactivation of viruses.

To accomplish these removals, most systems must disinfect and filter. Filtration can be avoided
if certain source water quality and site specific conditions are met.

Filtration requirements are different for the different filtration technologies. All filtration
technologies must produce final water turbidities less than 5 NTU and turbidity levels must be
met in 95% of the filtered water measurements taken each month. A summary of the acceptable

filtration technologies and their respective performance technologies for treated surface water
follow:

A. Conventional and Direct

1 95 percent of turbidity readings less than or equal to 0.5 NTU each

month.
2. State may substitute a higher turbidity level up to 1 NTU, if system can
still achieve 99.9% removal and/or inactivation of Giardia.
3. Performance must be documented.
4. Needs one year pilot study.
March, 1993 H.G.E. INC., ENGINEERS & PLANNERS
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B Alternate methods.
1. 95 percent of turbidity readings less than or equal to 1 NTU each month.
Lo Performance must be documented.
3 One year pilot study required to demonstrate performance.

C- Slow Sand
1. 95 percent of turbidity readings less than or equal to 1 NTU each month.

2., State may substitute a higher turbidity level if there is no significant
interference with disinfection at the higher level.

3. One year pilot study required to demonstrate performance.
6.2.3 Criteria for Avoiding Filtration

The new Surface Water Treatment Rule specifies criteria under which "filtration" is required as
a treatment technique for public water systems supplied by surface water sources. This rule
requires mandatory filtration for virtually all public water systems using surface water by June
29, 1993. A filtration process removes sediment, organic matter, viruses, bacteria, and harmful
organisms before the water is disinfected. In establishing these criteria, EPA must consider
source water quality, protection afforded by watershed management, treatment techniques such

as disinfection practice and length of water storage, and other factors relevant to the protection
of health.

The Oregon State Health Division will be responsible for determining which water systems need
filtration. An exemption to the filtration requirement can be made, but an exemption requires
that a detailed assessment of the unfiltered surface water supply be completed. This assessment
must address the source water quality, the disinfection system, watershed management, a
sanitary survey of the water system facilities, and the history of waterborne disease outbreaks.

Source Water Quality (For Filtration Exception)

Raw water quality of a source is generally used as the best indicator of the ability of disinfection
alone to inactivate Giardia and enteric viruses. The most important parameters used in
evaluating the source water quality are turbidity and coliform counts. SWTR source water
requirements for unfiltered systems are as follows:
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A.  Turbidity!

L

Turbidity of source water must not exceed 5 NTU. Brief periods of
turbidity above 5 NTU because of unusual conditions may be allowed.

A raw water coliform sample must be collected on each day that the
supply exceeds 1 NTU.

Daily turbidity readings, taken at a minimum every 4 hours that the
system serves water to the public, in the form of grab samples, are
required. Continuous turbidity monitoring can be substituted for the grab
sample monitoring upon approval from the State.

B. Coliform Count

1.

Source water prior to disinfection must have the following in 90 percent
or more of the measurements:

a. Fecal coliform level < 20/100 ml, or
b. total coliform level < 100/100 ml

Raw water coliform monitoring requirements must be provided in
accordance with Table 6-1.

TABLE 6-1. RAW WATER COLIFORM MONITORING REQUIREMENTS.

POPULATION SAMPLES REQUIRED PER MONTH
Less than 1,000 1
1,001 - 2,500 2
2,501 - 83,000 1/800 persons

Note:  Laboratory analysis is a complicated procedure, but source concentrations indicate the number of
coliform bacteria per 100 ml sample.

Disinfection System (For Filtration Exception)

Any disinfection system must provide adequate treatment, reliable facilities, and maintenance
of disinfectant residuals in the system. The SWTR source water requirements for unfiltered
systems are as follows:

'Because the standards are 1 and 5 NTU and not 1.0 and 5.0 NTU respectively, readings up to 1.49 and 5.49 are allowable based on
rounding to the nearest whole number.

March, 1993

H.G.E. INC., ENGINEERS & PLANNERS
6-4





City of Bandon Water System Master Plan ...Regulatory Requirements

A. Disinfection will inactivate 99.9 percent (3 log removal) of Giardia cysts and
99.99 percent (4 log removal) of enteric viruses.

B. Disinfection system must have redundant components including auxiliary power
supply with automatic start-up and alarm to ensure that disinfectant application
is maintained continuously while water is being delivered to the distribution
system, or automatic shut-off of delivery of water to the distribution system
whenever there is less than 0.2 mg/1 of residual disinfectant concentration in the
water.

C. Residual disinfectant concentration cannot be less than 0.2 mg/1 for more than 4
hours and total chlorine, combined chlorine, or chlorine dioxide can not be
undetectable in more than 5 percent of the samples each month, for any two
consecutive months that the system serves water to the public.

Inactivation of Giardia and viruses is based on a CT value. A CT value is calculated by
multiplying the concentration of a disinfectant in milligrams per liter and the contact time in
minutes. The required CT value to achieve the minimum inactivation is dependent on the type
of disinfectant used, the chlorine residual, pH, and temperature. Contact time must also be

documented through tracer studies. Disinfection must achieve at least 3 log reduction of
Giardia.

Watershed Management (For Filtration Exception)

An effective watershed control program is essential in assuring quality water for an unfiltered
water system. When establishing a watershed control program, both man-made and natural

contamination sources should be examined. A list of possible concerns that should be addressed
follows:

A. Man-made Contamination Sources
| Roads.
a. Access to unauthorized personnel and excessive public use.
b. Potential for accidental spills or dumped loads.

2. Residential Areas.
a. Failing sewage disposal.

3. Industrial Areas.
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4. Agriculture and Forestry.
a. Production of turbidity resulting from soil disturbances.
3 Recreation
B. Natural Contamination Sources.
1. Transmission of Giardia from aquatic mammals.

2. Landslides.
= Algae growth in reservoir or lake storage within the watershed.

A watershed control program must be developed in written form. It should contain a description
of the physical characteristics of the watershed, maps, detailed descriptions of contamination
sources and associated control measures, utility watershed policies, and other information. The
document must be available for review by regulatory agencies and should be updated regularly
and revised as necessary.

Sanitary Survey (For Filtration Exception)

An annual sanitary survey of the unfiltered water supply must be conducted by the Oregon State
Health Division or a third party approved by the State. The survey should provide a
comprehensive review of the City’s water system operation, including watershed control, the
disinfection system and raw water quality.

Disease Outbreak History (For Filtration Exception)

Any system supplying unfiltered water must have a record clear of waterborne disease outbreaks
or must show that any outbreaks that were identified were resolved through appropriate water
system modifications.

6.3 GROUNDWATER SOURCES
6.3.1. Existing Requirements for Groundwater Treatment

Water samples must be routinely collected and submitted for laboratory analyses. Frequency
of sampling and maximum contaminate levels for inorganic and organic chemicals are prescribed
by Oregon Administrative Rules, Chapter 333, Public Water Systems. If the groundwater source
is not directly influenced by surface water, and water quality is acceptable, then no treatment
is required. However, immediate corrective actions must be taken when the results of analyses
or measurements indicate that maximum contaminant levels have been exceeded. In certain
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instances, as with most coastal communities that use groundwater, some treatment is preferable
to improve the taste and aesthetics of the water.

6.3.2 Potential Disinfection Requirements for Groundwater in the Future

The Oregon State Health Division is advising water suppliers of potential groundwater
requirements for disinfection, although no formal schedule for implementation has been
established. The basic requirement will be 4-log (99.99 percent) inactivation of viruses.

This level of virus inactivation is easier to achieve than 3-log inactivation of Giardia. However,
some modifications to existing piping for construction of a disinfection (usually chlorine) contact
basin may be required in the future.

6.4  ADDITIONAL LABORATORY SAMPLING REQUIREMENTS OF AMENDED
SAFE WATER DRINKING ACT

The 1986 amendments to the Safe Drinking Water Act require sampling for additional
contaminants. A phased approach was proposed, with each phase requiring additional samples.
There will be a total of 5 phases. Starting January 1, 1993 all community water systems (both
groundwater and surface water sources) must analyze their water for the Phase II synthetic
organic contaminants (SOC’s), including about 40 pesticides. The amendments require that each
source be sampled in each of four consecutive quarters of a calendar year determined by the
State. Costs for these analyses (Phase II) have been estimated to be as high as $1,000 to $1,500
per sample (up to $4,000 to $6,000 per source for the full year of monitoring), and possibly
higher.

Full sampling will need to be performed unless it has been determined that the system is not
vulnerable to contamination, and a waiver has been granted by the State. Aquifer vulnerability
is a function of both pesticide use and aquifer susceptibility. At least one quarter of sampling
is required even with a waiver. The laboratory test results for one quarter of testing are useful
in justifying a waiver.

6.5 SCHEDULE OF ANTICIPATED DRINKING WATER QUALITY
IMPROVEMENTS (1989-2000) AND LABORATORY TESTING

A summary of anticipated water quality improvements and laboratory testing needs required
under the new Safe Drinking Water Act, copied from the December 1991 issue of "Pipeline"
published by the Oregon State Health Division is shown in Table 6-2.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 7
WATER SUPPLY

7.1 GENERAL

This Chapter includes a discussion on present and future water needs of the City, utilization of
the existing sources, water availability, water rights, environmental concerns, and alternatives
for future additional water supply.

7.2 PRIOR STUDIES AND RECOMMENDATIONS

April 1990. "Ferry Creek Project Evaluation Under PL84-984", Tucson Myers &
Associates.

This report describes the preliminary formulation and economic feasibility of a raw water storage
project on Ferry Creek to meet the long-term water needs of the City of Bandon. Projected
water needs through the year 2030 were based on an annual growth rate of 2.5 percent and a
per-capita water use of 200 gpcd. A reservoir with about 1,400 acre-feet of storage was
recommended to meet the future water needs in the Bandon area through the year 2030. Of that
toral, active storage was distributed as follows:

A. Bandon - 55.2 percent or 752 acre-feet.

B. Irrigation (Cranberry Production) - 12.3 percent or 167 acre-feet.

C. Fish Hatchery - 32.5 percent or 442 acre-feet.
Physical features of the recommended project include:

A. An 81 foot high, zoned earth fill dam.
Hydro-generation plant with a capacity of 120 kw.

Pumping plant and discharge line from dam to City’s water treatment plant.

Pumping plant and discharge line for delivery of irrigation water.

MU a

Relocation of existing hatchery to site downstream of dam.

Estimated total project cost was $8,049,500.
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Not Complete. "The Coos County Water Management Plan", CH,M Hill. Preliminary
findings and Recommendations.

A new reservoir(s) with significant storage volume would be necessary to meet year 2050
demands. Four alternative source options for Bandon were identified as of October 1992:

1. Raise existing dams on Ferry Creek and Geiger Creeks as interim measures to
meet near-term water needs.

2. Construct new dam and reservoir on Ferry Creek, downstream of existing
reservoirs. Construction would flood current location of hatchery and relocation
of facilities would become part of project cost.

3. Construct an off-stream reservoir in an adjacent watershed to provide storage for
water pumped from Ferry and Geiger Creeks.

4. Construct a new multipurpose reservoir to satisfy municipal and agricultural
demands.

7.3  SCOPE OF 1992 H.G.E., INC., WATER SYSTEM MASTER PLAN

The two most recent, prior evaluations of water supply indicate that a large dam and
impoundment will be required to meet the long-term water needs of Bandon. An identical
recommendation was made in the 1974 Water Study completed by H.G.E., INC., with
construction recommended by 1984. The dam would probably be located downstream of the
existing fish hatchery, but could potentially be located in an adjacent watershed. A detailed
analysis of reservoir sizing was conducted in the Tucson Myers & Associates Report.

Preliminary dimensions and cost estimates are available for a large multi-purpose storage
TEServoir.

Concerning water supply issues, the scope of this "1992 Water System Master Plan", prepared
by H.G.E., INC. is intended to:

| Evaluate condition of existing dams and impoundments.

2. Estimate time-frame within which an adequate water supply will become a critical
concern in Bandon.

3. Present interim solutions to provide an adequate water supply until a long-term
solution such as a large impoundment can be constructed.

4. Consider the potential for developing Bradley Lake as a municipal water source.

March, 1993 H.G.E. ENGINEERS & PLANNERS
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3. Briefly consider the potential for groundwater supply and develop cost estimates
for a more detailed evaluation.

7.4  CONDITION OF EXISTING DAMS AND IMPOUNDMENTS

The Ferry Creek dam and impoundment are shown in Photos 7-1 and 7-2, Photos 7-3 and 7-4
show the Geiger Creek dam and impoundment. Spillways for the two dams are shown in Photos
7-5 and 7-6.

A combined total of approximately 2.5 million gallons of water could be stored in the two
impoundments, if there was no siltation behind the dams. This is a relatively small quantity of
raw storage, that would be consumed in less than three days during peak summer demands.
Presently, there are no water rights for water stored in the impoundments. Bandon and other

water rights holders legally cannot divert water in excess of the amount flowing freely in the
creeks.

Both dams are intended to serve as diversion structures only. The elevated water level allows
water to gravity flow into the fish hatchery ponds. Also, the impoundments serve as settling
basins since the slower water velocities behind the dam allow time for sediment to settle out.

Approximate dimensions of the existing dams and impoundments are listed in Table 3-1.

The drain for the Ferry Creek impoundment is blocked with wooden boards. This allows City
staff and hatchery personnel the opportunity to visually inspect the condition of the Ferry Creek
impoundment. The boards rotted out and the impounded water drained out during the winter
of 1991/92. An inspection of facilities while drained was recorded on video cassette by City

staff for documentation. H.G.E., INC. personnel reviewed the video and made field inspections
of the facilities.

7.4.1 Ferry Creek
A. Structural Stability of Earthen Dam.

A detailed geotechnical analysis, beyond the scope of this study, would be
required to accurately evaluate the structural integrity of the dam. Visually, the
dam appears to be in good condition. City staff and hatchery personnel should
continue to observe the condition and record any changes. If (when) heavy
equipment is used to remove accumulated sediment behind the dam, care must be
taken to insure that the structural integrity of the dam is not negatively impacted.

B. Wooden Causeways (Docks).

Two wooden docks extend out into the impoundment. One goes to the valve
which controls the intake into the water supply line, the other is used to access

March, 1993 H.G.E. ENGINEERS & PLANNERS
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PHOTO 7-1. FERRY CREEK DAM

PHOTO 7-2. FERRY CREEK IMPOUNDMENT
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the drain. Both docks were in poor condition when the impoundment was drained
down. Hatchery personnel have done some minor repairs since then.

C. Intake.

The screened intake was repaired by hatchery personnel when the Ferry Creek
impoundment was drained down. City staff feel that the Ferry Creek intake
structure presently is in good condition.

D. Intake Valve.

The valve which operates the 14-inch line between the intake and the lower pump
station will not close all the way and appears to be in poor condition. This valve
is accessed from one of the wooden docks.

E. Siltation.

Except in the immediate vicinity of the water supply intake and drain where
velocities are high enough to keep sediment scoured out, the Ferry Creek
impoundment is virtually completely silted in. Average water depth when the
impoundment is full, appears to be 1 to 2 feet. There has been significant
siltation in the impoundment for at least 20 years, and it was noted in earlier
reports. The material appears to be dense and well packed. There is also
submerged woody debris in the impoundment.

F. Spillway.
There are some submerged logs and woody debris in the vicinity of the spillway.

7.4.2 Geiger Creek

Since the Geiger Creek impoundment has not been drained down for recent inspections,
the current condition of the dam and impoundment is not known. However, it appears
that the general condition is much better than the Ferry Creek impoundment, and there
also appears to be less siltation in the impoundment.

7.4.3 Recommendations for Improving Condition of Existing Dams and Impoundments

It is recommended that Bandon budget $67,500 for a) repairing the wooden causeways
in the Ferry Creek impoundment, b) replacing the Ferry Creek intake valve, and c)
partial removal of sediment and woody debris in the Ferry Creek impoundment. Some
of the money could also be utilized for repairs at Geiger Creek if it becomes apparent
that conditions are worse than they initially appear. A cooperative effort with the State
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Fish and Wildlife Department may prove to be of economic assistance to the City of
Bandon in improving the existing impoundments, and this approach is encouraged.

There will not be enough money within the recommended budget to remove all the
sediment in the Ferry Creek impoundment. However, there should be sufficient funds
to remove a significant quantity, especially in close proximity to the dam. Additional
dredging could be done in the future, if warranted. It is not possible at this time to
accurately estimate the cost per cubic yard of removal and disposal of sediment from the
impoundment. Initially there appear to be two options.

The first option would utilize a dredge consisting of pumps mounted on a floating barge,
similar to the equipment owned by the Port of Bandon. Water and sediment would be
pumped to a cleared storage site, probably located between the two impoundments. This
approach was recently used to clean out the City’s backwash pond. Runoff from the
storage site would be a significant concern which would need to be addressed during the
regulatory permitting and engineering design process. The advantage to this approach
is that the work could potentially be done during the winter when water availability is not
critical from the Ferry Creek source.

The second option for removal of sediment would be to drain the impoundment down and
use ground based equipment such as a dragline. Ferry Creek would need to be diverted
around the impoundment, and potentially might be piped to the Geiger Creek
impoundment where the water could be utilized for municipal and hatchery use.

An application for a joint Division of State Lands/U.S. Army Corps of Engineers permit
to remove material will be necessary for any option.

Final selection of the sediment removal technique and final cost per cubic yard of
removal is dependent on permit approval and relevant regulatory agency review and
comments.

7.5  WATER REQUIREMENTS

Bandon’s existing and projected water requirements are discussed in Chapter 5. Water sources

must be capable of providing enough water to supply the Maximum Daily Demand (MDD) of
summer.

Bandon needs to plan beyond 25 years when evaluating future water sources. Water is a limited
resource and is in demand from many user groups. It is important to establish priority dates for
water rights as early as possible in order to insure water availability in the future.

Water supply requirements projected through the year 2050 (58 years from now) are listed on

Table 7-1. An annual growth rate of 2.5 percent (compounded) has been used to estimate the
increase in water demands.
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PROJECTED WATER SOURCE REQUIREMENTS

TABLE 7-1

MDD
YEAR SERVICE SERVICE

POPULATION EDU’S (MGD) (CFS)!
1991 2,421 2,135 1.1 1.70
1993 2,544 2,243 1.16 1.79
1998 2,878 2,538 1.31 2.02
2003 3,256 2,871 1.48 12.29
2008 3,684 3,249 1.67 2.59
2013 4,168 3,676 1.89 2.93
2018 4,716 4,159 2.14 3.32
2023 5,335 4,705 2.42 3.75
2028 6,036 5,323 2.74 4.24
2033 6,830 6,023 3.10 4.80
2038 7,727 6,814 3.51 5.43
2043 8,743 7,710 3.97 6.15
2048 9,801 8,723 4.49 6.95
2050 10,392 9,164 4.72 7.31

! CFS is abbreviation for cubic feet per second and is common terminology for stream flow

7.6  PRESENT WATER SUPPLY

Bandon’s current sources of water are Ferry Creek and Geiger Creek, a tributary of Ferry
Creek. Water is diverted from small impoundments on each creek. The impoundments contain
minimum water storage, and are intended primarily to aid in the diversion of water from the

creeks.

Other major water users in the Ferry Creek drainage basin include the Bandon Fish Hatchery
and local farmers who divert water for cranberry production. Figure 7-1 is a schematic which
shows the City’s present water supply sources.

March, 1993
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FIGURE 7-1
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WATER SOURCES AND
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7.6.1 Streamflow

Flows in Geiger Creek and Ferry Creek were estimated in Tucson Myers & Associates’ report.
Streamflows were estimated using measured stream data from Pony Creek at Coos Bay, and then
adjusting for annual precipitation and drainage basin areas. Monthly flows' expected to be
equaled or exceeded 50 percent of the time (average flows) are listed in Table 7-2.

A staff gage was requested by the City of Bandon and installed on upper Geiger Creek in the
summer of 1991 by the State of Oregon Water Resources Department. Staff gage measurements
are recorded by the County Water Master. The staff gage was installed at this point to validate
the City’s water rights permit for upper Geiger Creek. Detailed analyses of staff gage readings
has not been made yet. However, some monthly readings were available from the County Water
Master, and are shown in Table 7-2.

According to information provided by the Oregon State University, Agricultural Experiment
Station, 1992 was the driest precipitation year in over 30 years of records. Therefore, measured
flows should be lower than the estimated values (based on 50 percent recurrence interval). It
is interesting to note that the measured flows on upper Geiger Creek during the months of June,
July and August 1992 compare almost exactly with the estimated flows for the same months.
Therefore, it is assumed that the Tucson Myers & Associates estimates are accurate enough for
preliminary water supply evaluation (includes upper Geiger, lower Geiger, upper Ferry and
lower Ferry Creeks) during summer months.

7.6.2 Water Rights
City Water Rights

According to a Distribution Report furnished by the District 19 Watermaster, DWR (Department
of Water Resources), the City of Bandon has the following water rights on file:?

SOURCE TRIB TO POINT OF DIVERSION P/C  RATE PRIORITY
TWNSHP RNGE SEC Q/Q o CFS DATE
SPRING BR#3 FERRY CRK 28 S 14 W 29 NENE C 2.00  1/24/1910
GEIGER CREEK FERRY CRK 29 8 14 W I NESW P 5.00 6/19/1916
FERRY CREEK COQUILLE R 28 S 14 W 29 SWSE P 3.00 3/07/1961

GEIGER CREEK FERRY CRK 28 S 14 W 29 SWSE P 3.00 3/07/1961 */
"P = Permit/C = Certificate

'Estimate from "Ferry Creek Project Evaluation Under PL84-984", April 1990, prepared by Tucson Myers and Associates.

*"Ferry Creek Project Evaluation Under PL84-984", April 1990, prepared by Tucson Myers & Associates.
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Sv'0 0S50 950 59°0 v2'0 62'1 092 88°| 2661 'H3DI3D HIddN AIHNSVIN

560 160 18°0 ¥8°0 1661 'H3DI3D HIddN GIHNSVIW
0L'€ 89'1 69°0 v I¥0 160 120 9z’ 622 2L'e 10°€ 61°¢ H3DI139 H3ddN A31VWILS3
seQq AoN 10 deg bny Inp unp Kewy 1dy 1Bp qed uep S40 ‘NOSIHVJIWOD 440NNk
33HO HIDIFD HIddN NI SMOT4 QI LVYWILST ANV QIHNSYIW NIIML3E NOSIHYIWOD

L'€2 G0l 53 4 92 6'¢ 9'¢c v 6'L 15 A" [ WAY 881 0’02 SIviOoL
ze'e vo'L vy s2'0 62°0 S£°0 vy'0 6.°0 £Vt 0Lt 88’} 002 ¥33HO AHH34 H3MO1
v2'6 oz'y L2L v0'L gL'l Sl 8Ll vi'e 0L'S 289 £6°L 00'8 ¥33HO AHY34 H3ddN
/8L 95'¢c vl 68°0 660 €21 1S'L 192 v8'y 08'S ov'9 6.°9 H3DI3D HIMO1
0l'€ 891 690 Zv0 /v'0 160 12°0 9z'L 622 2l'2 10°€ 61'€ 439135 ¥3ddN
EXYe] AON pEYe) dag Bny Inp unp Kepy idy e qed uep S40 ‘44ONNH Q3LVIWILST

1HOd3Y SILVIOOSSY ® SHIAW NOSONL NI G3LVYINILST “TYAYILNI FONIHHENDIH INIFOHId 0S5 HLIM SMOT4 ATHINOW

A33HO HIOI3D ANV X33HO AHHI4 NI SMO'14 A34NSVYIW ANV A3LVINILLST NI3ML3E NOSIHVANOD

NOJdNV4 40 ALIO

H.G.E. ENGINEERS & PLANNERS

March, 1993

7-12





City of Bandon Water System Master Plan ...Water Supply

Figure 7-2 illustrates the approximate locations of points of diversion for City water rights.
Neither City staff nor the Water Master have information as to when the City has utilized Spring
Branch #3 as a water supply source?. The point of diversion reference shows a location mainly
to the north of Highway 42S. The upper Geiger Creek source has not been utilized in the past.

Information presented in the Tucson Myers & Associates report on water rights for all users
from the Geiger Creek and Ferry Creek tributaries has been reorganized in Table 7-3. The
water rights summary in Table 7-3 lists the water rights by priority date. Estimated low
streamflows are also listed. When organized in this fashion it becomes obvious that the major
problem with the City’s present water sources is that water rights have been over allocated.

There is a total of 16.57 cfs of water rights for the tributaries, yet the estimated low streamflow
is only 2.65 cfs.

Senior Water Rights and Streamflow

Priority dates are established for water rights based on the application date. Senior water rights
have priority when there is a shortage of water. The process requires that the first person
(group) to obtain a water right is the last to be shut off in times of low streamflow. Users with
more recent water rights could potentially have their water supply shut off by the State if there
is not sufficient flow to satisfy the needs of senior water users.

Bandon is almost at the bottom of the priority list for water rights based on seniority. The City
does have the most senior water rights of all users, established in 1916 for upper Geiger Creek.
However, even though the water right is for 5 cfs, the streamflow measured at this location has
been as low as 0.45 cfs. Also, in order to guarantee this water for City use, either a new intake
and pipeline would need to be constructed at this diversion point, or more realistically an
application made to the State Water Resources Department to transfer the water rights
downstream to the City’s present diversion location.

Bandon Fish Hatchery

The fish hatchery has enough senior water rights to essentially use all water in the creeks during
low flow months. At best, the City could reserve approximately 0.4 to 0.5 cfs, based on the
upper Geiger Creek water right.

Fortunately, the hatchery (Oregon Department of Fish and Wildlife) has been very cooperative
concerning the City’s water supply needs. Prior to the 1970’s, approximately 50 to 60 tons of
fish were produced at the hatchery. Production has been cut significantly, largely because of
problems with water availability. At present, annual production ranges from 20 to 30 tons.

The Bandon fish hatchery is responsible for providing salmon and steelhead smolts for the
Coquille River system, Tenmile system, Eel Lake and part of the Coos River system. Although
all the eggs are still shipped to the Bandon Hatchery, due to a shortage of water final rearing
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TABLE 7-3

WATER RIGHTS SUMMARY

TOTAL
RATE (CFS) WATER | LOW
SOURCE PRIORITY RIGHTS | FLOW
DATE BANDON | HATCHERY | OTHER | (cEs) (CFS)
UPPER GEIGER CREEK 1916 5
SUBTOTAL 5 5 0.45
LOWER GEIGER CREEK 1925 1.5
1932 0.4
1939 0.3
1943 0.4
1944 0.5
1961 3
SUBTOTAL 3 1.5 1.6 6.1 0.9
FERRY CREEK 1925 1.5
1931 0.08
1945 0.5
1946 0.07
1961 3
1979 32
SUBTOTAL 3 1.5 0.97 5.47 1.3
TOTAL 11 3 2.57 16.57 2.65

of some smolt must now take place at the Cole River Hatchery near Shady Cove, Oregon and
al the Butte Falls Hatchery. Conversations with Oregon Department of Fish and Wildlife
personnel indicate that the State considers the Bandon Hatchery very important, and long-term.
plans include continued usage of the hatchery. Water diversion from Geiger and Ferry Creeks
is presently considered to be at a minimum level, and the State desires to increase diversion to
the full 3 cfs allowed by a combination of their two existing water rights, (existing is 1.5 cfs
from Ferry Creek and 1.5 cfs from Geiger Creek), so that local fish eggs do not need to be sent
out of the area for rearing at a greater expense.
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The Bandon Fish Hatchery is a "non-consumptive" user. Water diverted from the creeks flows
through hatchery ponds and then returns to Ferry Creek. A staff gage downstream of the
hatchery is maintained and read by hatchery personnel. Staff gage readings indicate the quantity
of flow remaining in Ferry Creek, at the hatchery, after all upstream diversions from Ferry
Creek and Geiger Creek have occurred. Presently, the only large water user downstream from
the hatchery is a cranberry farmer, although there are water right allocations between the
hatchery and City intakes.

Water available for hatchery use (staff gage readings), and measured water usage by the hatchery
are shown plotted on Figure 7-3. The weir used by the hatchery as the control structure for
streamflow measurements has limited capacity, so high streamflows are not shown on this figure.
It is important to note that typically from June through October the flow in the creeks available
for the fish hatchery drops below the available 3 cfs which is permitted under the combining of
the hatchery’s existing rights for Ferry Creek and Geiger Creek. Therefore, the hatchery
potentially has the authority to request that the State cut off or reduce water consumption by
upstream users (including Bandon) during the summer months. '

Based on recent production, the hatchery needs a minimum diversion of 1.1 to 1.2 cfs during
the late summer and early fall. Available streamflow this summer (1992) has dropped below
0.9 cfs, but the late summer demands for the hatchery follow the need for cranberry irrigation
and maximum City usage. The City of Bandon has provided the hatchery with aeration
equipment which may help the hatchery maintain production with reduced water usage.

The hatchery has also been considered for expansion, and a cooperative agreement with the City
of Bandon for increased storage may offer dual use benefits. Since the hatchery is a non-
consumptive user, there is a short-term alternative which might be available for the City in the
event that there is an emergency water shortage during the interim before a long-term solution
is finalized. Water could be diverted downstream of the hatchery and pumped either back into
one of the existing impoundments or to the water treatment plant. Staff at the Oregon State
Health Division (ODHD) was contacted to discuss these possibilities. The individuals contacted
expressed no concern with the concept since the water would be treated through the City’s water
treatment plant, but noted that two issues might need to be addressed: 1) potentially high
coliform counts in the untreated water and 2) if the hatchery chlorinates/dechlorinates there may
be some chemical by-products which need to be monitored.

Based on conversations with hatchery personnel, there presently is no chlorination/dechlorination
of water and no chemical addition during typical hatchery operation. Occasionally, there are
chemicals added when the ponds are cleaned.

Instream Water Rights

During 1991 the State applied for instream water rights to Geiger and Ferry Creeks. Quantities
range from 7 cfs to 19 cfs downstream of the hatchery depending on the month. Under existing
laws this application has no impact on existing water rights but would prohibit the State from
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FIGURE 7-3

COMBINED FERRY CREEK AND GEIGER CREEK FLOW
AVAILABLE FOR HATCHERY USE
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granting additional water rights in the future, since the instream water rights generally exceed
the total flow available in the creeks.

However, some groups have proposed legislation which would set the priority date for instream
water rights at 1859, the date of Statehood. If this type of legislation passes it could effectively
prohibit Bandon from using any creek flow except the volumes stored during the winter in a
large impoundment. Because of the huge impacts which could potentially occur throughout the
State of Oregon, it is unlikely that this type of legislation could be approved.

7.7  OTHER CREEKS AND RIVERS

There are no streams within reasonable proximity of Bandon that have sufficient "non-
committed" water available to justify development as a municipal water source for the City.
Salinity in the Coquille River extends upstream to the City of Coquille, presently eliminating the
river as a feasible water source for Bandon.

7.8 BRADLEY LAKE

Bradley Lake was identified as a potential, municipal water source in the Resource Department’s
South Coast Basin Plan. According to the District 19 Watermaster, Bandon presently has no
water rights for municipal diversion from Bradley Lake.

The lake has a surface area of approximately 20 acres, Only about 6.5 million gallons of water
would be available for each 1 foot of water depth. There is not sufficient water available to
consider the lake as a feasible source of water unless there is significant inflow into the lake
during the summer. However, there is no documentation available on stream flows for the
Bradley Lake outlet.

In the past residents of Bandon have indicated the creek flowing out of Bradley Lake becomes
non-existent drys up during the summer. H.G.E., INC. staff contacted personnel from Oregon
State Parks Department which observe the creek on a regular basis. Personnel contacted from
the State Park felt that there is flow in the outlet from the lake year round.

Projected water requirements are listed in Section 7.5 (based on annual growth rate of 2.5
percent). If water diversion from Geiger and Ferry Creeks is maintained constant at estimated
1993 levels, an additional 320,000 gpd (.5 cfs) would be necessary to meet water demands in
the year 2003 (10 years). To meet projected needs in 20 years (year 2013), a supplemental flow
of 730,000 gpd (1.14 cfs) would be required.

A staff gage would need to be installed at the outlet from Bradley Lake to accurately measure
streamflows and to determine whether there is adequate flow available to consider the lake as
a potential water source. Cost for installation would be approximately $3,500, and an
estimated$3,500 per year would be needed to monitor the gage.

March, 1993 H.G.E. ENGINEERS & PLANNERS
7-18





City of Bandon Water System Master Plan ...Water Supply

Depending on the location of the intake, a large pump station and approximately 31,000 feet of
transmission main would be required to pipe water from Bradley Lake to the City’s existing
treatment plant. Therefore, it would be less expensive to construct a new treatment plant in the
vicinity of Bradley Lake. About 5,300 feet of 8-inch transmission main (shortest distance)
would be required to interconnect with the 8-inch diameter line on Beach Loop (estimated total
cost of $250,425. Ultimately, a second pipeline could intertie with the distribution line planned
in the future along Highway 101 (Chapter 10). A 750,000 gpd treatment plant and lake intake
would cost approximately $2,000,000. The capital cost of smaller treatment plants can be
roughly estimated at between $2.00 and $3.00 per gallon per day of capacity.

It should be noted that shallow lakes similar to Bradley Lake typically have poor quality water
for municipal supply. Port Orford has an intake in Garrison Lake (a similar lake to Bradley
Lake). However, Port Orford rarely uses the lake for water supply because of algae problems
and customer complaints about the taste and odor of the water.

Initially, it is recommended that Bradley Lake be eliminated from further consideration as a
possible water source because of potential water quality problems, apparent limited water
availability, potential public and agency opposition to dropping the lake level, and relatively high
cost for development. However, if a large impoundment on Ferry Creek or development of a
ground water source(s) are found to be unfeasible in the future or take too long to develop, then
Bandon should consider installing a staff gage on the outlet from Bradley Lake. Also, the City
may wish to consider earlier installation of the staff gage, or locate historic documentation that
the outlet from the lake disappears or is reduced to minimal flow during the summer. This
documentation could help justify the large expenditure which will be necessary by Bandon in the
future for a large impoundment.

7.9  IMPOUNDED SURFACE WATER

Major impoundment projects can require several years for planning, environmental assessment,
engineering design and construction. Although the hatchery initially appears supportive of a
large impoundment which will provide a dependable source of water for fish production, there
are major issues which will need to be addressed, and close coordination with agencies will be
necessary to relocate and construct a new fish hatchery.

Bandon would need to submit a joint Division of State Lands(DSL)/U.S. Army Corps of
Engineers application for construction. The Corps of Engineers will determine whether or not
an environmental impact statement (EIS) is required. Other agencies will review the application
to determine if the project is consistent with regulatory requirements. The application will be
distributed for public comment. Land ownership and planning issues will need to be researched
and documented for a major impoundment project.

The height of existing dams could be increased to provide a short-term solution to water supply
problems until a large impoundment is constructed. However, it should be stressed that very
large quantities of raw water must be stored to significantly increase the volume of available
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water. In order to meet the City’s water needs in 10 years (based on an annual 2.5 percent
growth rate, year 2003) the available water supply needs to be increased by 0.5 cfs, if the
hatchery’s production remains constant at present levels. This quantity of water, stored to
continuously supplement needs for a 5 month period from June through October, would require
an impoundment volume of approximately 50 million gallons (150 acre-feet). Careful
consideration should be given before making a significant investment in a temporary measure
which possibly would later be flooded out if the large impoundment is constructed.

Preliminary engineering will be necessary to conduct a detailed soil analysis of the site proposed
for the large dam(s). As part of the preliminary engineering phase, detailed cost estimates for
raising the heights of the existing dam must be prepared for the proposed development. The
City would then have the necessary information to decide whether it is cost-effective to raise the
existing dam heights as a temporary measure.

Some of the planning and permitting issues which will need to be addressed include:

A. Geological investigation.
B. Develop cost estimates for raising height of existing dams.
C. Update construction cost estimates for large dam and impoundment, including

costs for new fish hatchery.
D. Research land ownership and cost of property acquisition.

E. Apply for water rights - initial estimates are for 8 cfs and 800 acre-feet of
active storage.

F. Apply for joint Corps of Engineers/DSL permit for construction.

Estimated Cost Breakdown

Engineering and Permits . . . .. $120,000
Legal and Administrative . . ... 30,000

Total Cost Preliminary
Engineering and Permits . . . . . $150,000

7.10 GROUNDWATER

There has been very limited success with the use of groundwater for municipal water supply on
the Oregon Coast. Two notable exceptions are the Coos Bay/North Bend Water Board and the
City of Florence. H.G.E., INC. recently completed a plan for Florence which will increase
their municipal well capacity from 1 mgd to 2 mgd.
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Typically, water from coastal wells will require treatment. This is not required by State or
Federal regulations, but is necessary to improve taste, odor and color of the water. High iron
content, due to decaying vegetative matter in the aquifer, is usually the primary problem.

Municipal wells should have large capacities, (minimum of 100 gpm or 144,000 gpd), in order
to be cost effective. Typically, on the coast the groundwater aquifer needs to be in a dunal area
(sand has high permeability and allows water to flow through rapidly) to have a well field with
this quantity of production. However, in addition to potential access to a dunal well field,
Bandon may have the potential for a groundwater supply within the existing watershed. Since
the existing watershed does provide a substantial level of water first consideration in developing
a groundwater supply should be centered on the existing watershed.

Copies of representative well logs from the Bandon area have been included in Appendix B.
Well capacities range from 5 gpm (7,200 gpd) to 40 gpm (57,600 gpd). Two logs are for wells
in Bullards Beach State Park. One has a rated capacity of approximately 20 gpm, the other 27
gpm. The County Water Master periodically monitors water levels in a well located in the Ferry
Creek watershed. The well has a rated capacity of approximately 40 gpm. Water levels have
dropped almost 20 feet (20 percent) during the last year.

Well logs in the area indicate that there is a low probability of developing new wells with
sufficient capacity for municipal production. However, because of the significant expenditure
which will be required to construct a large impoundment for storing surface water, it is
recommended that the City conduct a detailed hydrogeological study to further investigate the
feasibility of groundwater production.

A two phased approach is recommended. The first phase would be a feasibility study, which
includes locating well field areas that are within a reasonable distance of Bandon. Initially, two
potential areas appear to be in the vicinity of Bullards Beach and south of Bradley Lake.
Potential well field capacities, probable treatment requirements and preliminary cost estimates
for developing the well fields would be provided in this feasibility study. The first phase of the
feasibility study would cost approximately $5,000 to $7,500. If it appeared that groundwater
might be a feasible option for municipal supply, then the second phase should be initiated. The
second phase would be a detailed hydrogeologic investigation which would include drilling test
wells to better estimate actual well field production, water quality, treatment requirements and
to refine construction cost estimates. The second phase investigation would cost between

$10,000 and $30,000 per well field, depending on the number of test wells required for
development.

7.11 WATER SUPPLY SUMMARY AND RECOMMENDATIONS

1. Water rights have been over-allocated for Ferry Creek and Geiger Creek, the
City’s present sources of water supply. There is a total of 16.57 cfs of water
rights, while combined streamflows in the two creeks are estimated to be as
low as 2.6 cfs during summer months.
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2,

Bandon has low priority for water diversion from Geiger Creek and Ferry
Creek. The City can only reserve approximately 0.4 to 0.5 cfs (0.26 to 0.32
mgd), and this would require transferring the water right for upper Geiger
Creek downstream to the City’s present diversion location.

The Bandon Fish Hatchery has senior water rights for 3 cfs from lower Geiger
Creek and Ferry Creek, and has the legal authority to essentially eliminate the
City’s water supply during summer months (except for the 0.4 to 0.5 cfs of
water the City has rights to on Upper Geiger Creek). There is an additional
2.25 cfs of irrigation water rights which are senior to the City’s rights at the
existing impoundments.

Water supply has not been a critical issue in Bandon during past years because
of the excellent cooperation and coordination between the City, the hatchery,
and farmers. However, water supply could become a critical issue very soon.
As the population and water demand increases in Bandon, consumption of
some user(s) will need to decrease.

Although coordination of water consumption by different water rights holders
has worked well in the past, it is suggested that the City consider developing
a formal agreement which will assure Bandon a minimum quantity of water
diversion. Legal and City Administrative fees to develop and negotiate such
an agreement would probably range from $30,000 to $50,000.

The long-term water solution for Bandon is most likely the construction of a
large impoundment on Ferry Creek to store surface water. Groundwater
supply is another possibility, although the probability for success is low.
Either alternative will take several years to implement. Therefore, additional
research necessary to select the final plan should be started immediately,
followed by preliminary engineering and initiation of the permitting process
required for construction.

As a short-term solution, in the interim, and until the long-range solution can
be implemented, overflow water from the hatchery could be utilized by the
City during emergency conditions. Water would be diverted downstream of
the hatchery and pumped back upstream to one of the existing impoundments
or to the middle pond. Concerns with the alternative include setting a
satisfactory location downstream from the hatchery for diversion, possible
public opposition to reducing remaining streamflows in Ferry Creek below
present levels, water rights issues and hatchery concerns about recirculating
fish diseases back through the hatchery.

These issues should be addressed during development of the cooperative
agreement discussed in paragraph 5. The low flow measured downstream of
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8.

the hatchery during the summer of 1992 was approximately 0.9 cfs. Limiting
additional diversion to 0.5 cfs for City use could supply Bandon’s water needs
for up to 10 years, based on an annual increase in water demand of 2.5

percent.

The recommended implementation schedule and estimated costs are as follows:

Source Investigation and Initiation of Preliminary Engineering and Permitting Process.

Implementation

Date Description

1993 Investigate City use of Hatchery Overflow
water.

1993 Phase 1 Hydrogeological Investigation

1993 Phase 2 Hydrogeological Investigation
(if merited)

1993 Formal Agreement with other Water Right
Holders to Maintain Minimum City Diversion.

1994 Large Impoundment - Initiate Preliminary
Engineering and Permitting Process (if large
scale groundwater development is not feasible)

TOTAL
9.

10.

11.

Estimated
_Cost

Cost included in
development of formal
agreement.

$ 5,000-$% 7,500
$ 10,000 - $ 30,000

per well field site

$ 30,000 - $ 50,000

$150,000

$ 45,000 - $237,500

It is recommended that Bandon budget $237,500 for final source investigation and
to initiate preliminary engineering and the permitting process for a large
impoundment. If hydrogeological investigations demonstrate that a groundwater
source is feasible, then money budgeted for the large impoundment could go

towards development of a municipal well field instead.

The report prepared by Tucson Myers & Associates estimated the cost for a
large, multi-purpose impoundment to be approximately $8,000,000.

It is recommended that an additional $67,500 be budgeted for maintenance of the
Ferry Creek impoundment as a Priority I improvement. Maintenance items
include a) repairing the wooden causeway, b) replacing the Ferry Creek intake
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valve, and c) removing the maximum quantity of sediment and woody debris
possible within the proximity of the impoundment which can be reached by shore
based equipment, within the budget available.

7.12 WATER SUPPLY SDC’S

The money used for maintenance of the Ferry Creek impoundment does not increase the capacity
of the water system, and therefore is not eligible for SDC’s. A large impoundment should be
sized to meet the projected water needs of the City through the year 2050. The proportional cost

of the preliminary process is $23 per EDU ($237,500/10,392 EDU’s, as per Table 7-1 and
Section 7.11).
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 8
WATER TREATMENT

8.1 EXISTING WATER TREATMENT FACILITIES

A water treatment facility was constructed for Bandon, in 1981, to treat waters from Ferry
Creek and Geiger Creek. The treatment facility provides for chemical coagulation, flocculation,
sedimentation, and filtration. In addition, pH and alkalinity adjustment, taste and odor control,
and disinfection (chlorination) are provided for treatment. Design capacity of the existing plant
is provided for daily outputs of 1,500,000 gpd. The plant was planned to facilitate future
expansion, with improved raw water pumping improvements to be developed at a later date.

The Bandon water treatment facility utilizes surface water intakes from small impoundments on
Ferry and Geiger Creeks. Water gravity flows from the Ferry and Geiger Creek intakes to the
intake (lower) pump station by gravity. The lower pump station is located adjacent to the
Bandon Fish Hatchery. Water is lifted from the lower pump station by centrifugal pumps, and
flows are transmitted either into the middle pond for storage, or directly into the water treatment
facility where chemical flash mix, coagulation, and flocculation facilities are provided. Chapter
3, Existing System, includes a more detailed description of the intake and pumping system
between the impoundments and the treatment plant.

The Bandon water treatment facility was constructed utilizing City labor to a great extent to
minimize expenditures. Used filters were purchased from the Umpqua Basin Water Association
near Roseburg, dismantled, moved to the site, and reconstructed to serve the community water
treatment needs for the City of Bandon. Overall, the construction approach for this treatment
facility was very unique in the State of Oregon, and City staff should be commended for their
extensive efforts at minimizing community cost. The City of Bandon has received quality water
treatment at minimum expense for some 12 years of service from the completed installation.

In general, coagulation and flocculation prepares the raw water supply for treatment through a
combination of sedimentation, filtration, and disinfection. Water treatment plants require the
addition of a coagulant to develop a floc that should settle to the bottom of the sedimentation
basin provided, before flows reach the filters. Good sedimentation increases the length of filter

runs before the filter media seals with soil and foreign matter, and reduces the need for frequent
backwashing.

The Bandon water treatment facility does provide the complete coagulation, flocculation,
sedimentation, filtration and disinfection that is often regarded as a complete water treatment
facility. However, the amount of automated equipment is minimal, and the filters are no longer
adequate to provide quality potable water on a permanent basis. Existing facilities can achieve
compliance with the Surface Water Treatment Rule for limited output, but plant production
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capabilities during high turbidity periods are limited in comparison to the anticipated plant
capacity. Special care is required in conditioning the incoming waters in the middle pond, by
allowing sediments time to settle out before pumping the water to the treatment plant. In
addition, operation is very manpower intensive during time periods when raw water turbidities
are high. Delivery of quality water would not be possible without the willingness of operational
staff to work long hours with limited plant facilities.

Sedimentation is provided with an Eimco solids contact clarifier designed with a turbine for
chemical mixing. This unit is equipped with radial weirs to minimize the upflow rate for the
clarifier, and to provide a maximum level of sedimentation. The Bandon unit was designed for
the installation of tube settlers at a later date, to increase the flow capabilities of the
sedimentation process. Filtration is provided with three 13-foot diameter Permutit automatic,
valveless, gravity filters equipped with mixed media, graded from coarse to fine. These units
are designed to function at flows of up to 1.5 mgd during heavy usage, summer demand periods.

Disinfection is utilized to destroy harmful viruses and bacteria in water by inactivation or by
destruction. Chlorine is utilized at the Bandon water treatment plant for disinfection purposes.
It is common practice to apply chlorine as early in the treatment process as possible, in order
to reduce the growth of algae and other organic substances that may tend to accumulate in
process units. Pre-chlorination also assists in the elimination of taste and odors in the finished
water supply, and is utilized in the operation of the Bandon water treatment system. A
clearwell-chlorine contact basin for disinfection follows the filtration process, and approximately
52 minutes of chlorine contact time (CT) is provided for disinfection purposes at the plant design
capacity of 1.5 mgd.

Water from the clearwell is pumped into the single, one-million gallon storage reservoir located
just north of the treatment plant. Pumping units are rated for 1050 gpm against 61 feet of TDH

when each pump is operating separately, or 1750 gpm against 75 feet of TDH when operating
together.

8.2 EVALUATION OF THE WATER TREATMENT PLANT INSTALLATION
AND RECOMMENDATIONS FOR IMPROVEMENTS

The Bandon Water Treatment Facility was constructed as a minimum cost facility, and
maintenance of developed facilities has been limited due to financial constraints since the plant
began operation in 1981. In addition to capacity concerns which will require an expansion in
treatment system capabilities, certain plant components will require improvements or
rehabilitation for continued successful operation. Process limitations reduce the ability of the
plant to produce water during high turbidity periods, at a rate approaching the original design
capacity of 1.5 mgd. Because of limited equipment and process facilities, some of the remaining
equipment is also subjected to extreme abrasion due to heavy sediment loads, and equipment
failures and malfunctions will begin to become a concern. An analysis of major plant facilities
follows, with emphasis on areas where process concerns are apparent. Some of the existing
plant components can continue to be utilized to provide quality water treatment for the long-term
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future of the City of Bandon, but this will require either a reduction in flow through the plant,
or the addition of recommended increased process tankage to provide for more adequate water
treatment for incoming waters. Since the most effective operation of treatment plant components
is achieved with on-off operation of facilities, all improvements to provide capacity for the
recommended 2.1 mgd plant capacity are recommended as Priority I improvements.

8.2.1 Intake Pump Station and Transfer Structures

The existing intake pump station (lower pump station) is an antiquated concrete block structure.
This structure is a conversion of a building that originally served another purpose. Deterioration
is rapidly occurring on the intake pump station structure, and this building should be replaced
in the near future.

Two pumps are available for usage in the intake pump station. Both are horizontal centrifugal
pumps. One is a 30 Hp Pacific Pump which has recently been rehabilitated and can transmit
flows of 650 gpm against a total dynamic head of 120 feet to the middle pond. The second
pump is a 100 Hp Cornell Pump which is in excellent condition. This pump can transmit flows
of 1600 gpm to the middle pond, or can be utilized to transfer flows in a bypass mode around
the middle pond and directly to the water treatment facility at a flow of approximately 1200 gpm
(see Figure 3-2). Both are horizontal centrifugal pumps. In addition to the individual
capabilities of each pump, the smaller 30 Hp pump is piped to deliver water directly into the
suction side of the pumps located adjacent to the middle pond.

The facility commonly referred to as the middle pond is an open-water storage reservoir. A 6-
inch pipeline exists between the intake pumps at the lower pond, and the middle pond and
middle-pond pump station, a distance northerly of some 565 feet. In 1955, the middle pond and
pump station were constructed to provide storage, reserve capacity for pumping directly into the
City distribution system, and for adding chlorine as a disinfectant. The building for the middle-
pond pump station is of concrete block construction that has been maintained in good condition.
The chlorination facilities have been removed and relocated at the water treatment plant. The
existing pumps are 20 Hp units, sized at 500 gpm each, when operating independently of one
another. No automatic control or telemetry system exists for any of the lower or middle pond
pumping and supply system.

The lower pump station to middle pond to treatment plant pumping arrangement would initially
appear to be a duplication of facilities and energy, but there are substantial benefits to
maintenance of the middle pond and pump station during heavy runoff periods. When turbidity
flashes create unsettled raw water conditions which would create difficulties in the treatment
process, the plant operator has the choice of pumping for short intervals directly from the middle
pond, or to allow for blending of Ferry Creek or Geiger Creek incoming waters with storage
in the middle pond. Two other significant benefits are associated with continued usage of the
middle pond. First, settling of influent turbidities does occur within the quiescent waters of the
middle pond, and secondly there are known to be 3 good springs in the middle pond basin,
which increases the availability of water for usage through the community system.
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Several deficiencies and/or inadequacies are apparent with the raw water intake and transfer
facilities. Concerns and potential improvements are addressed as follows:

Lower Pump Station

The existing structure for the lower pumping station is deteriorating rapidly, and needs
to be replaced with any major improvement in treatment capacity and operations. A new
structure should be constructed of an adequate size to relocate the existing 100 Hp and
30 Hp pumps, and for an additional 100 Hp unit owned by the City. The second unit
is identical to the existing pump in operation. The existing building is located in a
marshy area, and every attempt should be made to relocate the pump station on the hill
above the present location, and at an elevation above the existing marshy conditions.

A relatively new 480 V power supply and electrical switchgear is located in the existing
intake building, and this equipment can be relocated to the new building structure. To
allow for control of pumping rates, variable speed drives should be added to all of the
relocated units, in conjunction with the installation of a raw water flow meter that could
be utilized for monitoring of flows and control of pumping rates. City staff has a surplus
sonic flow meter that could be utilized for flow monitoring and control purposes. An
integrated telemetry, alarm and control system should be installed at the water treatment
facility, with provisions for controlling the operations of both the lower pump station,
and middle pond pumping facilities, and for balancing pumping operations with need in
the distribution system and at the water treatment plant. Cost estimates for lower pump
station improvements are presented as follows:

TABLE 8-1. Preliminary Cost Estimates for Proposed
City of Bandon Lower Pump Station

Building Structure $ 46,000
Electrical, Telemetry and 29,000
Flow Recorder
Mechanical Piping and Valving 19,000
Construction Cost $ 94,000
Engineering and Inspection 18,800
Legal and Administrative 4,700
Contingencies 9.400

TOTAL COST $126,900
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Intake to Middle-Pond Pressure Main

The existing 6" transmission main is inadequate to provide capacity for transmission of
flows to 2.1 mgd (year 2017 projection) of treatment capacity needed to satisfy the
project design demands. The transmission main through this section should be replaced
with a 14" diameter pressure pipeline. Cost estimates are provided as follows:

TABLE 8-2. Preliminary Cost Estimate for Proposed City of Bandon
Intake to Middle-Pond Pressure Mains

14" Transmission Main 590 c.f.@ 55.50 = $32.745

Construction Cost 32,745
Engineering & Inspection 6,550
Legal and Administrative 1,640
Contingencies $ 3,275

TOTAL COST $44,210

Middle Pond and Middle-Pond Pump Station

The middle-pond pump station was constructed in 1955, but the building has been well
maintained and remains in good condition today. However, several improvements should
be considered with any water system expansion and upgrading program. Existing pumps
are antiquated units, designed for 500 gpm each, transmitting flows through a 10"
pipeline to the water treatment facility. An improvement in pumping capacity to 1500
gpm for each of the two pumps should be provided, with variable speed drives to control
the volume of flow transmitted to the treatment facility. Existing electrical switchgear
also needs replacing, but the City is fortunate to have a new MCC available for
placement at the middle pond pump station. This MCC can be modified at minimum
expense for this application. Other needs at the middle-pond pump station include a new
heater, and a dehumidifying system to remove the moisture that accumulates within the
station. All of the existing suction and discharge piping associated with the station should
also be replaced, and with pipe of adequate sizing. Telemetry and control should also
be provided, and interconnected with the treatment facility and the intake pump station
for control.

In addition to the pump station, middle pond improvements should include an
enlargement of the middle pond to provide increased capacity for storage and settling at
this location. Additional storage capacity of some 500,000 gallons would appear feasible
at the existing location and with minimum cost. Provisions should also be maintained
for bypassing the middle pond and pump station during periods of adequate water supply
and good quality.
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Cost projections for middle pond pump station and basin improvements are projected as
follows:

TABLE 8-3. Preliminary Cost Estimate for Proposed City of Bandon
Middle Pond Pump Station and Basin Improvements

Pumps, Piping and Valves $ 33,000
Electrical and Telemetry 31,000
Painting and Reconditioning 4,500
Middle Pond Exterior Piping 6,000
Middle Pond Earthwork 30,000
Construction Cost 104,500
Engineering & Inspection 20,900
Legal & Administrative 5,225
Contingencies 10,450

TOTAL COST $141,075

Middle Pond to Water Treatment Plant Transmission Main

The transmission main from the middle pond to the water treatment plant is 10"
diameter, which is adequate to provide capacity for flows of 2.1 mgd at the water
treatment plant, when new pumps are installed at the middle pond pump station.

8.2.2 Water Treatment Facility

The existing water treatment facility was initially designed for expansion, and major components
exist which can satisfactorily be utilized for expansion to anticipated flow levels of 2.1 mgd.
The proposed layout for improvements is shown on Figure 8-1 (solids contact clarifier not
shown). Primary components are evaluated independently, as follows:

Solids Contact Clarifier

Water from the intake pump station and/or the middle pond pump station enters the 50-
foot diameter solids contact clarifier at the center of a turbine cone. Immediately ahead
of the turbine mixer, prechlorination and alum chemical injectors induce chemicals into
the raw water, and thorough mixing is accomplished within the turbine. In addition,
soda ash is introduced into the line between the clarifier and the filters for pH
adjustment. Flocculation occurs within the turbine chamber, with all of the flow directed

downwards in a manner whereby the flocculated particles are deposited on the basin
bottom.
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Once the chemically flocculated water enters the sedimentation basin surrounding the
turbine cone, settling of flocculated particles continues, and the flow path for the water
rises vertically to the surface, with discharge into the radial weirs spanning between the
turbine cone and the sedimentation basin wall. Flows are then transmitted through a 12"
influent pipeline to the filters provided.

The solids contact clarifier is a quality, efficient coagulation-flocculation and
sedimentation process. Provisions were made during the initial design for plant
expansion, by the addition of tube settlers within the basin for increased sedimentation
capacity. Tube settlers are polystyrene tubes which are designed to increase the available
area for sedimentation within smaller tankage areas. Existing area for sedimentation is
available to continue present operation with the existing units for 1.5 mgd, but planned
expansion will require addition of tube settler units with Priority 1 Improvements.

In addition, the initial concrete walls for the sedimentation structure were not a quality
installation. A vinyl coating system should be installed to eliminate leakage through the
wall. The basin exterior should also be sandblasted to improve the aesthetics of the unit.
Radial weirs for the sedimentation basin are intended to be installed level, and the
existing units at the Bandon water treatment plant need to be substantially adjusted to a
level condition, and in a manner which will improve overall operations. When leveling
is complete, all of the structural steel work within the interior of the solids contact
clarifier should be sandblasted and repainted. A 4" flow meter should also be installed
on the sludge dewatering line to provide an accurate measure of wasted water to the
backwash basins. In addition all of the original metalwork should be sandblasted, and
refinished to provide a quality effective lifetime.

Estimated costs for modifications to the solids contact clarifier are offered as follows:

TABLE 8-4. Preliminary Cost Estimate for Proposed City of Bandon
Solids Contact Clarifier Improvements

Tube Settler Installation $ 56,500
Interior Basin Sealing, Exterior Finish 15,275
Recondition all Metalwork, Level Weirs,

and Sonic Flow Meter 11,500
Construction Cost $ 83,275
Engineering & Inspection 16,650
Legal and Administrative 4,150
Contingencies 8,325

TOTAL COST $112,400
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Filtration, Chemical Feed Equipment, Treated Water Pumping, Control Building,
Laboratory, and Toilet Facilities

A)

Filtration

Filtration at the Bandon water treatment facility is provided by three (3) 13-foot
diameter, Permutit automatic valveless gravity filters. These units are equipped
with mixed granular media, graded from coarse to fine. Filters are constructed
of steel, and are now some 30 years old, having served an effective lifetime at
another water treatment facility before they were installed at the Bandon plant.
The interior backwash chamber of the filters appears to be separating from the
steel exterior tankage, and some of the backwash ceramic diffusers are creating
operational concerns. It is becoming increasingly difficult to develop adequate
cleansing of the filters by backwashing. In addition, the design of the automatic,
valveless gravity filters provides for gravity backwash with the first waters that
pass through the filters on each filter cycle. The available head for backwashing
is substantially less than would normally be utilized with a pumped or head type
backwash system. It is virtually impossible to complete adequate backwashing
with this type of system, using coastal waters. To develop a quality filtration
process, these units should be replaced with conventional open gravity filters,
constructed either from concrete or marine aluminum to prevent the corrosion that
occurs with steel tankage. In order to produce the needed 2.1 mgd needed for
projected design flows during the study period, four filters of approximately 150
square feet each should be provided.

The layout of the existing water plant was provided to make best usage of the
existing automatic valveless style filters. A remodel to a more conventional
design will be somewhat difficult to provide with a finished project that is
functional, aesthetically pleasing, makes use of existing structures, and allows for
new construction while maintaining existing facilities in operation. It is
recommended that four (4) new filters be placed just east of the existing treated
water clearwell (see Figure 8-1). The units should be developed high enough in
elevation to allow for the discharge piping to enter into the top of the existing
clearwell.  Filters should be constructed either with package-type marine
aluminum units, or with poured in place concrete construction to minimize
corrosion and long term maintenance costs. Choice of equipment to be utilized
should be made during the design phase of recommended improvements, with the
final decision to be made after consideration of cost, and City of Bandon
preferences for material types. Either material choice should provide equivalent
performance. The existing roof structure for the clearwell should be replaced
with a precast concrete corefloor to allow for construction while the clearwell
remains in operation. A new above level structure surrounding the filters and the
new space over the clearwell will be constructed. All filter piping and controls
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should be placed in this new chemical feed and filter piping gallery. In addition,
positive ventilation should be provided for the clearwell.

New turbidity monitoring and recording equipment should be provided for a) the
raw water source for the middle pond; b) filtered effluent from each of the four
filters; and c) the treated water transferred to the clearwell. In addition, a new
backwash pump should be installed to provide an adequate source of water for
backwashing each of the proposed four new filters.

Solids from the existing plant are presently discharged into two backwash ponds
developed between the water treatment plant and the middle pond. Continuance
of this means of handling solids is encouraged, with ultimate disposal to
agricultural property. To facilitate the air drying of backwash sludges a
diaphragm pump should be purchased with sufficient discharge hose to move
sludge into a broader location for air drying.

Chemical Feed Equipment

Chemical feed equipment can be relocated into the new area created over the
existing clearwell, and filter piping, controls, and individual turbidimeters can be
provided in the new space provided. However, since there have been vast
improvements in chemical feeders since the Bandon plant was initially completed,
it is recommended that direct chemical injection pumps be installed to transfer
concentrated chemicals directly to the point of application. To minimize material
and manpower requirements for the expanded treatment facility it is recommended
that the plant be converted to liquid chemical storage, and that 6000-gallon
storage vessels be provided for both liquid alum and liquid caustic soda, with
filter aid being delivered in barrel lots for distribution. It is recommended that
a portion of the area presently dedicated to the filters be converted to covered and
heated storage for liquid chemicals. This will minimize the labor involved with
handling of dry chemicals, and should reduce the overall cost of both purchasing
and handling chemicals for the treatment operation.

Treated Water Pumping

A third, treated-water pump should be provided of identical sizing to the two
existing units to allow for one pump to be maintained in standby at all times.
New distribution piping and valving will also be required to interconnect the new
pump into the treated-water discharge piping system.

Control Building Laboratory and Toilet Facilities

The existing chemical feed area can be readily utilized for a needed expansion of
the laboratory, and for developing a shop and maintenance workroom. Expansion
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of the plant will also require full-time attendance by a plant operator. A toilet,
shower and locker room should be developed in the areas presently occupied by
the chlorination rooms.

In addition to building structural improvements, substantial electrical and
mechanical modifications are needed to upgrade existing facilities for continued
long-term usage of existing facility components. Electrical modifications should
include new electrical controls and telemetry improvements to provide 24 hour
monitoring and operator notification of any equipment or process concerns,
remodeling of the existing motor control center to provide separate operating nd
alarm lights for each major equipment component, the addition of single phase
and lightning protection for all motors, and new lighting and convenience outlets
for new and existing rooms to be remodeled. Mechanical changes should include
desludge timers and meters, and a new transducer type level controller for both
the clearwell and the existing 1,000,000 gallon reservoir, with electrical
interconnections to new recording devices.

Cost projections for filtration, chemical feed equipment, treated water pumping, control building,
laboratory and toilet facility improvements are provided on Table 8-5.

TABLE 8-5. Preliminary Cost Estimates for Proposed City of Bandon

Water Filtration and Control Building Improvements

Overhead, Bond & Insurance $ 140,000
Structural Improvements 274,700
Pumps and Control Valves 89,500
Filter: Media & Surface Washers 88,000
Turbidity Monitoring, Recording,
Chemical Feed and Storage 97,800
Mechanical and Plumbing 195,000
Electrical 155,000
Construction Cost $1,040,000
Engineering & Inspection 208,000
Legal and Administrative 52,000
Contingencies 104,000
TOTAL COST $1,404,000
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8.2.3 Disinfection

Chlorination is by far the most common method of disinfecting domestic drinking water. It is
standard practice in the United States. Chlorination practice is of proven effectiveness, it has
low capital and operating costs, and water treatment personnel worldwide have had extensive
experience with it. However, recently there have been growing concerns over the handling and
storage of chlorine as a hazardous material, and concerns that chlorine compounds (THM’s) in
drinking water have been documented to cause cancer when concentrations exceed certain levels.

Bandon recently completed an extensive evaluation of treated water from the distribution system
and found all monitored chlorine compounds well below established maximum contaminant
levels (MCL’s). Also, treatment plant operators are well-trained in the use of chlorine and are
experienced and comfortable handling chlorine. However, because of potential concerns,
consideration was given to four (4) alternative disinfection methods:

1) Ultraviolet Light

2) Ozonation

3) Ammonia-Chlorine (chloramines)
4) Chlorination

Ultraviolet light has not been approved for disinfection of potable water, and will not be
considered further in this report.

The advantages to ozone are that it requires less contact time than chlorine (ozone dissipates
quickly so it can be applied in heavy concentrations) and the use of ozone precludes the
formation of chlorine compounds. However, ozone is not utilized extensively for water
treatment in the United States primarily because of the expense of generating ozone, and due to
the limited understanding of ozone as a disinfectant. Ozone is a highly reactive gas formed by
electrical discharges in the presence of oxygen, which leads to special concerns about operator
training and handling. In addition, since ozone dissipates quickly it does not provide a residual
disinfectant to protect the water in the distribution system, so chlorination would still be required
to maintain required system residuals.

Since experience with ozone is very limited for potable water disinfection, and because of the
many unknowns which exist relative to bacteriological demands, and due to the inability to
maintain an effective residual for the system, the Oregon State Health Division requires a
one-year pilot study in the State of Oregon. There presently are no water systems in Oregon
utilizing ozone for disinfection, although the City of Portland is conducting a pilot study to
determine its suitability for their needs. It appears that Portland’s pilot study may recommend
a combination of ozone and chlorine treatment.

Operation and maintenance of an ozone generator is complex and difficult, and Bandon would
undoubtedly need to hire additional personnel with specialized training for operation of the
facility. Personnel with capabilities to provide ozone generation are very limited, and turnover
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could be a major concern for Bandon over time. In addition, timing of the pilot study and for
the potential installation of an ozone generation system would require an extended time variance
from the Surface Water Treatment Rules by the Oregon State Health Division. Based on
experience in Oregon, this could be difficult to attain, and there is no assurance that the pilot
test would develop a system that would function for disinfection, and within the financial ability
of Bandon residents. Based on initial cost projections of construction and operation and
maintenance, and since a chlorination system would still be needed to maintain chlorine
residuals, this alternative is not recommended.

Chlorine-and-ammonia compounds (chloramines) are effective as primary disinfectants and
preclude the formation of THM’s in potable water. This system is used by the Coos Bay-North
Bend Water Board. The gas fed equipment for ammonia is very similar to the gas feed
equipment for chlorine. Essentially, the City would end up with twice the amount of disinfectant
equipment; one set for chlorine and one set for ammonia. Separate chlorine and ammonia
systems feed the gaseous disinfectants directly into the water where they combine to form
chloramines. There is no benefit from an operator handling and safety standpoint since
chlorination is still required. The primary benefit is the reduction in formation of THM’s.
However, prior sampling has shown that THM concentrations in the Bandon water system are
well below established MCL’s (maximum level established by EPA based on potential health
risk). Usage of ammonia in Coos Bay-North Bend’s water system has led to complaints by
many customers .about ammonia-related deaths of fish in aquariums. Also, the cost of an
ammonia-chlorine system is more expensive to build and operate for a relatively small water
system like Bandon’s, than a chlorination system. Initially, it is recommended that ammonia not
be used in conjunction with chlorine as a disinfectant for the Bandon system. However, the
proposed building size for chlorination equipment and storage should accommodate the future
addition of ammonia in case THM formation in Bandon’s potable water becomes more of a
concern in the future.

Chlorine disinfection remains as the preferred alternative for the Bandon Treatment Facility, and
this will continue usage of a practice that has been utilized in Bandon since at least 1955. The

City does have some existing equipment which can be utilized and incorporated into the
recommended improvements.

A new separate chlorination or disinfectant building should be developed that provides continued
usage of 150 pound chlorine cylinders for safety purposes; offers compliance with all fire, and
safety laws, including construction with non-combustible materials; and is constructed at a
loading ramp level that allows for ease of loading and unloading the tankage. Adequate heating,
ventilation, lighting, and chlorine disinfection panels should be installed to assure satisfactory
operation of the disinfection facility. Automatic switchover for all operating conditions should
be provided, and auxiliary power should be considered for the proposed installation.
Requirements of the 1988 Uniform Building and Fire Codes are creating extensive concerns with
recent construction of chlorination facilities, and each project is evaluated independently for code
compliance. Analysis and concerns by the local fire marshall effect the requirements for each
installation, and budgeting for facility costs is difficult until negotiations are completed and final
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plans submitted for review. In addition to heating, ventilation and a maximum level of safety
equipment, the City of Bandon may be required to install chlorine scrubbers to internally remove
any contaminants that could develop from a chlorine spill, and standby generation to assure that
safety equipment is available for usage at all times. The City of Bandon has available three V-
75 Wallace and Tiernan chlorinators that can be modified to vacuum feed operation, and utilized
for operation. (One is currently being utilized, and two units are available for placement as the
standby unit). Utilization of this existing equipment is a cost effective option that will offer a
long term lifetime.

Chlorine contact time in the existing clearwell will be limited with the expansion of the existing
treatment plant to 2.1 mgd, and it is imperative that chlorine contact be increased to
approximately 51 minutes of storage at peak flows and high pH conditions. This can readily be
achieved at the Bandon water treatment complex as a combination of the existing clearwell, the
transmission pipeline into the existing 1,000,000 gallon reservoir, and with storage in the
reservoir itself (piping future reservoir(s) in series with the existing reservoir will further
increase the contact time available). Therefore, no additional chlorine contact storage 1is
required, and the clearwell should be sufficient for the foreseeable future.

Cost estimates for disinfection improvements are provided on Table 8-6.

TABLE 8-6. Preliminary Cost Estimates for Proposed City of Bandon
Disinfection Improvements

Overhead, Bond & Insurance $ 14,000
Structural Improvement 29,000
Mechanical and Plumbing 14,000
Chlorine Scrubber 52,000
Chlorination Equipment 27,000
Electrical & Standby Generation 19.000
Construction Cost $155,000
Engineering & Inspection 31,000
Legal and Administrative it
Contingencies 15,500

TOTAL COST $209,250
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8.2.4 Transmission Main From Clearwell to Treated-Water Storage Reservoir

As a portion of the water treatment plant improvements developed in 1981, a new 12" diameter
transmission main to the 1,000,000 gallon, distribution storage reservoir was constructed. This

main is capable of providing system capacity into the distribution system for the foreseeable
future.

8.3 SUMMARY OF RECOMMENDED IMPROVEMENTS

Existing components of the City of Bandon raw water transmission and filtration system must
be expanded and upgraded to satisfy the requirements of the Surface Water Treatment Rule.
Filtration components must necessarily be provided to satisfy maximum peak daily demands, and
most economical treatment plant design is achieved by on-off operation of developed facilities.
In addition, the initial cost of constructing facilities with capacity for satisfying future demands
1s minor in comparison to the complete addition of expanded system components at a future date.
Therefore, from the standpoint of economy within the study life, it is recommended that
treatment and raw water transmission improvements for all recommended priorities be
constructed during the development phase for Priority 1 improvements. A summary of
recommended treatment and raw water transmission improvements is provided on Table 8-7.

TABLE 8-7. Preliminary Cost Estimates for Proposed City of Bandon
Raw Water Transmission and Treatment Plant Improvements

Lower Pump Station $ 94,000

Intake to Middle Pump Transmission Main 32,745

Middle Pond Pump Station & Basin Expansion 104,500
Water Treatment Facility

Solids Contact Clarifier 83,275

Filtration & Control Building Improvements 1,040,000

Disinfection Improvements 155,000

Construction Cost $1,509,520

Engineering & Inspection 301,900

Legal and Administrative 75,475

Contingencies 150,950

TOTAL COST $2,037,845
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8.4 MANPOWER REQUIREMENTS

Projected improvements to the Bandon Water Treatment Facility should be developed with an
improved programmable controller system that will operate major components electronically.
An improved telemetry system should also be provided. Manpower needs should be limited to
process controls, handling of chemical and disinfection materials, and maintenance of developed
facilities.

The combined impact of improved equipment, automatic controls and modern filtration and
chemical handling equipment should limit the need for additional manpower at the water
treatment facility.

Based on an evaluation of existing manpower needs, it is believed that one full-time operator and
one part-time relief operator should initially offer adequate staffing for the expanded water
treatment facility. Assuming an allowance for 20% of the plant superintendents time to
supervise treatment facility operations, it is recommended that an equivalent manpower of 1.5
operators be provided for the expanded facilities. This will provide for one full-time operator,
one one-half time relief operator for weekend duty, and an allowance for plant superintendence.
An allowance for the relief operator to provide full-time relief during vacation periods is also
provided within the recommended manpower allocation. Manpower requirements at other
locations could necessitate a need for increased labor to meet all demands placed on operational
personnel. An example of additional program needs would be for enforcement and supervision
of a backflow prevention program, etc.

8.5 SYSTEM DEVELOPMENT CHARGES FOR WATER
TREATMENT PLANT IMPROVEMENTS

Proposed water treatment plant improvements are proposed for development to both satisfy
existing consumer needs in conjunction with satisfying requirements of the Surface Water
Treatment Rule, and to provide capacity for growth in the community. Portions of the existing
treatment facility are projected for continued usage through the study period, and should receive
some value for allocation to growth. However, to simplify the allocation process, we would
suggest that new treatment plant construction simply be allocated proportional to system usage.
Treatment plant improvements have been sized to meet the needs of the community for 25 years,
and allocation should be made on this basis.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

CHAPTER 9
TREATED WATER STORAGE

9.1 EXISTING STORAGE

Bandon currently has 1.0 million gallons of treated water storage in one reservoir. The steel
reservoir is approximately 25 to 30 years old (plus) and presently is in good condition. It is
located adjacent to the City’s water treatment plant, east of town and south of Highway 428,
near the intersection of Highway 42S and Fish Hatchery Road.

9.2 RESERVOIR STORAGE REQUIREMENTS

Reservoir storage is provided for several purposes: (1) to reduce pump sizing and water supply
rates over the day, (2) to equalize supply and demand over a long period of high consumption,
(3) to provide water for fire protection, and (4) to furnish adequate supply during mechanical
breakdowns, pipe repairs, replacement, or new construction. For purposes of analysis, reservoir
storage requirements are based on the following:

1) Storage for Equalizing Flows and Emergency Usage

Equalizing storage provides water for normal daily flow fluctuations, and is utilized to
maintain adequate storage levels for fire protection and domestic consumption.
Emergency storage, on the other hand, is required storage to protect against a total loss
of supply. This could occur during required repairs of the water transmission system,
or by mechanical failure at the water treatment plant.

Z) Fire Reserve

Requirements for fire reserve are based on a fire flow demand of 3,500 gpm for a
duration of 3 hours (630,000 gallons), based on considerations discussed in Chapter 5
relative to fire flow requirements.

3) Total Storage

The total amount of storage required is the sum total of the component requirements.
In the past, Oregon State Health Department(OSHD) regulations recommended that a
system provide a minimum 24 hours emergency storage at maximum daily consumption
plus fire flow or 3 days average daily consumption plus fire flow, depending on the size
of community. At present the OSHD only requires that a minimum pressure of 20 psi
be maintained at all times.
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9.3 TOTAL STORAGE REQUIREMENTS

In order to compute reservoir requirements, the number of days necessary to make emergency
repairs must be determined. The determination is somewhat subjective, and depends on what
level of safety the community is willing to finance. At a minimum, one peak day of storage
protection should be provided. For this case, total storage requirements are equal to the MDD
plus fire flow (does not include a separate allowance for equalizing storage). H.G.E., INC.
recommends storage requirements be based on three days ADD plus fire flow. This ensures
adequate storage for fire protection and gives the City three days to complete repair of ruptured
transmission mains, major distribution system breaks, treatment plant disruptions, or other

system problems. Storage requirements based on the two alternatives are summarized in Table
9-1.

9.4 PROPOSED STORAGE VOLUME

Bandon presently has a significant shortage of treated water storage. The total volume currently
available is less than the maximum day demand (MDD). This means if there is a disruption of
water supply for a 24 hour period during the summer, such as a supply problem in one of the
creeks or a breakdown at the treatment plant, the City could completely lose its water supply.

A 2.0 million gallon reservoir should be constructed immediately as a Priority I improvement.
This will satisfy the City’s storage needs for approximately 3,170 equivalent dwelling units
(EDU’s) and for a time period of about 15 years, based on a 2.5% AAGR. As a Priority III
improvement, another 750,000 gallons of storage is recommended. City reservoir storage would
then total 3.75 million gallons, which should be sufficient for the next 25 years (service to 4,057
EDU’s).

9.5 RESERVOIR TYPES

Reservoirs are generally one of the following types:
Ground level, gravity flow

Ground level, booster pumps

Elevated reservoir
Standpipe

The selection of reservoir type depends on the site location. Water surface in the reservoir must
be at the right elevation to provide adequate water pressures in the distribution system. A
gravity flow reservoir is the preferred type when a suitable site is available with the proper
ground elevation. However, when the only sites available are at too low of a ground elevation,
the water surface in the reservoir must be raised either physically (elevated reservoir or
standpipe) or lifted with booster pumps.
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TABLE 9-1. TOTAL WATER STORAGE REQUIREMENTS
CITY OF BANDON
(MILLION GALLONS)

Total Storage Required

Additional Storage Needed

Average | Maximum
Full-Time Annual Daily | Alternative 1 | Alternative 2 | Alternative 1 | Alternative 2
Service | Service Demand Demand | MDD+Fire | 3*ADF+Fire MDD +Fire | 3*ADF +Fire Year
Population| EDU's |AAD (MGD) |MDD (MGD) (MG) (MG) (MG) (MG) |2.5% AAGR
2,421 2,135 0.53 1.10 1.73 2.22 0.73 1.22 1991
2,482 2,188 0.54 1.13 1.76 2.26 0.76 1.26 1992
2,544 2,243 0.56 1.16 1.79 2.30 0.79 1.30 1993
2,607 2,299 0.57 1.18 1.81 2.34 0.81 1.34 1994
2,672 2,357 0.59 1.24 1.84 2.39 0.84 1.39 1995
2,739 2,416 0.60 1.24 1.87 2.43 0.87 1.43 1996
2,808 2,476 0.61 1.28 1.91 2.47 0.91 1.47 1997
2,878 2,538 0.63 1.31 1.94 2.52 0.94 1.52 1998
2,950 2,601 0.65 1.34 1.97 2.57 0.97 1.57 1999
3,023 2,666 0.66 1.37 2.00 2.62 1.00 1.62 2000
3,099 2,733 0.68 1.41 2.04 2.67 1.04 1.67 2001
3,177 2,801 0.70 1.44 2.07 2.72 1.07 1.72 2002
3,256 2,871 0.71 1.48 2.11 2.77 1.11 1.77 2003
3,337 2,943 0.73 1.52 2.15 2.82 1.15 1.82 2004
3,421 3,017 0.75 1.55 2.18 2.88 1.18 1.88 2005
3,506 3,092 0.77 1.59 2.22 2.93 1.22 1.93 2006
3,594 3,169 0.79 1.63 2.26 2.99 1.26 1.99 2007
3,684 3,249 0.81 1.67 2.30 3.05 1.30 2.05 2008
3,776 3,330 0.83 1.72 2.35 3.11 1.35 2.11 2009
3,870 3,413 0.85 1.76 2.39 3.17 1.39 217 2010
3,967 3,498 0.87 1.80 2.43 3.24 1.43 2.24 2011
4,066 3,586 0.89 1.85 2.48 3.30 1.48 2.30 2012
4,168 3,676 0.91 1.89 2.52 3.37 1.52 2.37 2013
4,272 3,767 0.94 1.94 2.57 3.44 1.57 2.44 2014
4,379 3,862 0.96 1.99 2.62 3.51 1.62 2.51 2015
4,488 3,958 0.98 2.04 2.67 3.58 1.67 2.58 2016
4,601 4,057 1.01 2.09 2.72 3.65 1.72 2.65 2017
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9.6 RESERVOIR LOCATION

Final selection of a reservoir site is a complicated process. Some of the considerations include:
soil stability, proper elevation for hydraulic operation and utilization of existing reservoirs,
topography, access, distance from distribution system, and availability of property. Generally
reservoirs should be spread-out (evenly distributed) throughout the City. This places the storage
close to where it is needed and can reduce the size of transmission and distribution system

piping.

However, there is only one area in Bandon which has adequate elevation for construction of a
ground level, gravity flow reservoir, and this is in the vicinity of the existing 1 MG reservoir.
It is recommended that the Priority I reservoir (2 MG) be constructed adjacent to the existing
reservoir. The City owns the site; there is adequate property available; the cost of access and
interconnecting piping will be minimized; and soil conditions appear suitable for TeServoir
construction based on performance of the existing reservoir.

The Priority III reservoir should be located in the south section of town. In order to provide
adequate pressures a ground level reservoir and booster pumps are recommended. Final location
of the Priority III reservoir should be determined in 10 to 15 years, so that growth patterns
which have occurred in the interim can be evaluated.

9.7 RESERVOIR MATERIAL

Reservoirs are typically constructed from steel or concrete. Steel reservoirs are typically less
expensive to construct, but are more expensive to maintain because of corrosive action. Material
selection also depends on site conditions. If the reservoir is partially or completely buried it
should be constructed from concrete since it is not possible to access buried portions for
maintenance.  Bandon’s existing reservoir is constructed from steel and City staff are
comfortable with its performance. The reservoir was painted more than 5 years ago, but the
paint system is holding up well. Other than routine maintenance, and occasional reconditioning

the reservoir has served the City well. Cost estimates for reservoir construction in this study
are based on a steel reservoir.

9.8 STORAGE RECOMMENDATIONS

A 2.0 MG steel, ground-level reservoir located adjacent to the City’s existing 1 MG steel
reservoir is recommended as a Priority I improvement. Initially, it appears there is adequate
space available and the topography will work at this site for reservoir construction. If it
becomes apparent during final design that the reservoir needs to be partially buried to make it
fit on the site, either the reservoir material will need to be changed to concrete, the proposed
site be relocated slightly downhill, or the reservoir made smaller. Also, the existing reservoir
bypass needs to be eliminated to prevent the potential for accidental usage or leakage. This can
be done by the installation of two valves and a vacant space between the valves, located in a
concrete vault. If an emergency should develop, a pre-cut spool could be manually inserted
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between the valves to provide an emergency supply to the City that would be separate from the
storage facilities.

Recommendations for Priority III storage improvements include construction of a ground-level,
750,000 gallon steel reservoir and booster pump station, located in the southern portion of town.

Cost estimates are presented in Table 9-2.
9.9 RESERVOIR SDC’S

Based on information developed in Chapter 5, the AAD per EDU is 250 gpd (includes non-
metered water). Priority I reservoir costs can be proportionately allocated at $335 per EDU
[$895,050/(2,000,000 gallons/(3 x 250 gpd))]. Bandon’s reservoir storage is presently under
capacity by 1.3 million gallons (Table 9-1). Therefore 35 percent of Priority I costs can be
allocated to new development. One hundred percent of the Priority IIT reservoir and booster
pump station costs can be allocated to new development. Priority III storage costs are
proportionately allocated at $930 per EDU [$929,610/(750,000 gallons/(3 x 250))]. The total
cost per EDU for reservoir storage is $1,255 ($325 + $930).
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TABLE 9-2. PRELIMINARY COST ESTIMATE FOR PROPOSED
CITY OF BANDON WATER STORAGE IMPROVEMENTS.

PRIORITY I - Immediate
2 Million Gallon Reservoir

Site Work $ 25,000
Reservoir Costs $490,000
Foundation and Painting $ 63,000
Site Piping, Valving & Telemetry $ 65,000
Cathodic Protection $ 20,000
SUBTOTAL CONSTRUCTION COSTS $663,000
Engineering and Inspection $132,600
Contingencies $ 33,150
Legal and Administrative $ 66,300
TOTAL CAPITAL COSTS $895,050

2008-2017 (date based on 2.5% AAGR).

0.75 Million Gallon Reservoir and Booster Pump Station.

PRIORITY III - Service EDU’s: 3,250-4,060 or AAD between 0.8 and 1 MGD; project initiated between

Site Work $ 25,000
Reservoir Costs $270,000
Foundation and Painting $ 38,600
Site Piping, Valving & Telemetry' $150,000
Cathodic Protection $ 15,000
Pumps $ 30,000
Pump Hardware and Piping $ 40,000
Standby Generator $ 50,000
Electrical $ 30,000
500 Gallon Pressure Tank $ 5,000
Site Evaluation & Acquisition $ 35,000
SUBTOTAL CONSTRUCTION COSTS $688,600
Engineering and Inspection $137,720
Contingencies $ 68,860
Legal and Administrative $ 34,430
TOTAL CAPITAL COSTS $929,610

"Does not include pipeline cost between storage and distribution system.
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CITY OF BANDON
WATER SYSTEM MASTER PLAN

SUMMARY AND RECOMMENDATIONS

This chapter provides a summary of findings and recommendation of this study. The purpose
of this document is to provide a planning tool for the City which can be utilized to plan for
water supply, treatment, storage and distribution needs over the next 20 years.

Cost estimates, financing options, and a discussion on implementing improvements are provided.
A Capital Improvement Plan has been provided which satisfies the requirements of new
legislation for Systems Development Charges.

S.1 WATER SERVICE AREA

The service area for the Bandon Water System consists of the City Limits of Bandon and its
Urban Growth Area. The total number of water accounts was 1,289 in 1991.

S.2 PROJECTED WATER DEMAND

Water demand characteristics for existing and projected populations are listed in Tables S-1 and
S-2. An average annual growth rate (AAGR) of 2.5 percent has been used for planning
purposes. In 1992 the estimated service population was 2,482 people. The quantity of water
produced was enough to supply the equivalent of 2,188 single-family households.

S-3 PRIORITIES

For purposes of this report, the Water System Development Plan has been separated into four
priority categories with Priority I being the most critical need. Although an AAGR of 2.5
percent has been used for long-term planning purposes, the short-term population growth rate
may fluctuate significantly. Therefore, water demand (the major factor controlling need for
improvements) and the number of Equivalent Dwelling Limits (EDU’s) have also been listed as
factors to indicate when the project should be initiated. An EDU’s defined as having the
equivalent water consumption of the four priority categories and indicators for project initiation
are presented in Table S-3.
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TABLE S-1
SERVICE POPULATION AND SINGLE-FAMILY RESIDENTIAL
EQUIVALENT DWELLING UNITS (EDU’S)

YEAR POPULATION | POPULATION TOTAL TOTAL

INSIDE CITY OUTSIDE SERVICE SERVICE

LIMITS | CITY LIMITS | POPULATION EDU’S

1992 2,393 89 2,482 2,188

1997 2,706 101 2,808 2,476

2002 3,063 114 3,170 2,801

2007 3,466 128 3,594 3,169

2012 3,921 145 4,066 3,586

2017 4,436 165 4,601 4,057

TABLE S-2
PROJECTED WATER DEMAND CHARACTERISTICS

YEAR AAD' (mgd) MDD? (mgd) PHD? (mgd)

1992 0.54 1.13 1.74

1997 0.61 1.28 1.97

2002 0.70 1.44 2.23

2012 0.89 1.85 2.86

2017 1.01 2.09 3.23
'Average Annual Demand
*Maximum Daily Demand

*Peak Hourly Demand
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TABLE S-3 PRIORITY CATEGORIES

FULL-TIME ESTIMATED

PERMANENT WATER DEMAND-MGD YEAR

SERVICE SERVICE (RANGE) PROJECT

POPULATION EDU’S INITIATED

PRIORITY (RANGE) (RANGE) AVERAGE MAXIMUM (RANGE)
DAILY (ADF) | DAILY (MDF)

I 2,482 2,188 .54 1.13 | IMMEDIATE

II 2,880-3,250 2,540-2,870 .63- .71 1.3-1.5 1998-2003

I 3,250-3,680 2,870-3,250 71- .81 1.5-1.7 2003-2008

v 3,680-4,600 3,250-4,060 .81-1.0 1.7-2.1 '2008-2017

S-4 WATER USAGE CHARACTERISTICS

Water Losses

Non-metered (non-revenue producing) water is presently 23 percent of the total
produced.

Typical values for non-metered water in other communities ranges from 15 to 35
percent.

User Traits

Customers inside City Limits constitute the vast majority of metered water
consumption in Bandon, approximately 97 percent.

Single-family residential consumption is approximately 49 percent of the total amount
of metered water usage.

In 1992 it is estimated that there were about 1,030 single-family residences (part-time
and full-time occupation) in the Bandon service area, based on water billings.

When commercial, industrial, and multi-family residential water usage is included,
Bandon produces enough water to supply the equivalent of 2,188 single-family
residences (EDU’s).
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Per Capita Water Usage

Bandon’s average annual per capita demand (included non-metered water usage)
ranged from 164 - 221 gallons per capita day (gpcd) during the time period evaluated
(1988 - 1991).

Two primary reasons for the apparent steady increase in per capita demand are:

1) Water demand from tourists and part-time residents is growing faster than the
full-time population.

2) The 1990 Census population was significantly lower than previous certified
population estimates, which resulted in a computed increase in per capita flow.

Average usage in the Pacific Northwest is 185 gpcd (survey conducted in late 1970’s).
Average along the Oregon Coast, based on recent studies completed by H.G.E., INC.,
typically exceeds 200 gpcd because of additional, tourist-related water usage.

Bandon’s average daily, metered consumption was 192 gpd per single-family
residential customer (inside City Limits) in 1991.

Peaking Factors

The maximum daily water demand in Bandon is approximately 2.1 times the average
daily water demand.

S-5 WATER SUPPLY

Bandon’s present sources of water supply are Ferry Creek and Geiger Creek.

Water rights have been over-allocated for Ferry Creek and Geiger Creek. There is
a total of 16.57 cfs of water rights, while combined stream flows in the two creeks
are estimated to be as low as 2.6 cfs during summer months.

Bandon has low priority for water diversion. The City can only reserve
approximately 0.4 to 0.5 cfs (0.26 to 0.32 mgd) and this would require transferring

the water right for upper Geiger Creek downstream to the City’s present diversion
location.
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Water supply has not been a critical issue in Bandon during past years because of
excellent cooperation and coordination between the City, the fish hatchery, and
farmers. However, water supply could become a critical issue very soon. As the
population and water demand increases in Bandon, consumption of some user(s) will
need to decrease.

The long-term water solution for Bandon is most likely the construction of a large
impoundment on Ferry Creek to store surface water. Groundwater supply is another
possibility, although the probability for a cost effective solution is low. Either
alternative will take several years to implement. Therefore, additional research
necessary to select the final plan should start immediately, followed by preliminary
engineering and initiation of the permitting process required for construction.

The recommended implementation schedule and estimated costs are as follows in order
of priority:
TABLE S-4

FINAL SOURCE INVESTIGATION AND INITIATION OF
PRELIMINARY ENGINEERING AND PERMITTING PROCESS

Implementation Estimated

Date Description Cost

1993 Investigate City use of Hatchery Overflow Cost included in
water. development of

formal agreement.

1993 Phase I Hydrogeological Investigation $5,000 - $7,500
1993 Phase 2 Hydrogeological Investigation $10,000 - $30,000
(if merited) per well field site
1993 Formal Agreement with other Water Right $30,000 - $50,000
Holders to Maintain Minimum City Diversion
1994 Large Impoundment - Initiate Preliminary $150,000
Engineering and Permitting Process (if large
scale groundwater development is not
feasible)
TOTAL $45,000 - $237,500
March, 1993 H.G.E. ENGINEERS & PLANNERS
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S-6

It is recommended that Bandon budget $237,500 for final source investigation and
initiate preliminary engineering and the permitting process for a large impoundment.
If hydrogeological investigations demonstrate that a groundwater source is feasible,
then money budgeted for a large impoundment could go towards development of a
municipal well field instead.

A report prepared by Tucson Myers and Associates estimated the cost for a large,
multi-purpose impoundment to be approximately $8,000,000.

An additional $67,500 should be budgeted for maintenance of the Ferry Creek
impoundment as a Priority T improvement.

WATER TREATMENT FACILITIES

The Bandon water treatment facility was constructed during 1981, utilizing City labor
to a great extent to minimize expenditures.

Used filters were purchased from the Umpqua Basin Water Association near Roseburg,
dismantled, moved to the site, and reconstructed to serve the needs of Bandon.

Bandon has received quality water treatment at minimum expense for some 12 years
of service after completed installation.

Increased water demands, aging equipment (filters are now some 30 years old, having
served an effective lifetime at another facility before installation in Bandon), and lack
of automated process equipment have contributed to problems with treatment.

Three boil water issues were ordered by the Oregon State Health Division during the
last two (2) years. Amendments to the Safe Drinking Water Act, which becomes
effective in June 1993, will require more stringent water treatment than has been
needed in the past. The existing plant will not be able to consistently comply with the
new treatment regulations in the future.

Alternate methods of disinfection were considered. Chlorination is still the safest,
most cost-effective method of disinfecting water for Bandon while maintaining a
chlorine residual in the distribution system. Proposed chlorination facilities will allow
adequate space to accommodate the future addition of ammonia in case THM
formation in Bandon’s potable water becomes more of a concern in the future.

Significant improvements will be required to the existing chlorination facilities to
comply with new drinking water standards and the requirements of the 1988 Uniform
Building and Fire Codes.
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S-7

Improvements are also needed to the pump stations and transmission piping used to
transmit raw water from the impoundments to the middle pond and treatment plant.

The combined impact of improved treatment equipment, automatic controls, and
modern filtration and chemical handling equipment should limit the need for additional
manpower to operate the plant, based on a preliminary manpower analysis. A
minimum equivalent manpower of 1.5 operators should initially be provided to satisfy
manpower requirements at the water treatment facility. Additional manpower needs
may be required for non-plant related activities.

TREATED WATER STORAGE
Bandon currently has 1,000,000 gallons of storage in a single steel reservoir.

A shortage of treated-water storage exists, with the total volume of storage sometimes
being exceeded by one days water demand. If there is a problem with supply or
treatment, that takes more than one day to solve, the City could completely run out of
water.

A 2.0 million gallon reservoir, located adjacent to the existing reservoir, should be
constructed as a Priority I improvement. This will satisfy the City’s storage needs for
approximately 3,170 equivalent dwelling units (EDU’s) and for a time period of
approximately 15 years, based on a 2.5% AAGR.

As a Priority IIT improvement, another 750,000 gallons of storage, located near the
south end of town, is recommended. City reservoir storage would then total 3.75
million gallons, which should be sufficient for the next 25 years (service to 4,060
EDU’s). A booster pump station will also be necessary to increase water pressure out
of the reservoir.

TREATED WATER DISTRIBUTION AND TRANSMISSION SYSTEM

A computer model was developed to simulate flows and pressures throughout the
Bandon Water System for existing and future conditions.

Emphasis of the proposed improvements is to create a looped distribution system
around Bandon. This is the most critical need, and insures that the potential exists to
transmit adequate quantities of water throughout town.

Recommended improvements to increase system capacity have been prioritized based
on need and cost.
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®  High priority improvements have been identified and are listed in a Capital
Improvement Plan.
®  Priority I improvements basically consist of constructing a 16-inch diameter pipeline
from the storage reservoir to the distribution system. This is the most critical need
since the existing 12-inch diameter transmission main is hydraulically undersized, and
because the town would be entirely without water if the existing line, which was
constructed in the 1950’s (almost 40 years old), is out of service for repairs.
® It is also recommended that undersized pipelines in the vicinity of the public school
be replaced as part of the Priority I project.
S-9 CAPITAL IMPROVEMENT PLAN
® A Capital Improvement Plan summarizing the recommended improvements is
presented in Table S-5.
® The estimated total cost of Priority I improvements is $3,772,177.
S-10 SYSTEM DEVELOPMENT CHARGES
®  Preliminary SDC computations were made in Chapter 12.
®  The computed water system SDC, with 50 percent grant funding, is $1,270 per EDU.
Note that the cost for long-term water supply is not included.
®  The current water system SDC in Bandon is $250 for a 5/8" x 3/4" water meter.
® SDC’s assessments based on a 5/8" x 3/4" water meter are the equivalent of those
based on an EDU.
S-11 FINANCING OPTIONS
®  Financing options for proposed water system improvements are described in Chapter
12.
March, 1993 H.G.E. ENGINEERS & PLANNERS
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TABLE S-5
SUMMARY OF ESTIMATED PRELIMINARY COSTS
PRIORITY I - Immediate (1993 Estimate of Service EDU’s - 2,243)
Upgrade existing treatment plant, add treated-water reservoir storage, distribution and transmission system
improvements, raw-water pump station improvements, repairs and maintenance of Ferry Creek impoundment, and
preliminary engineering and permitting for long-term water supply
Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Maintain Ferry Ck
Impoundment $50,000 $10,000 $2,500 $5,000 $67,500
Preliminary Engineering
and Permits for
Long-Term Water Supply $187,500 $50,000 $0 $237,500
Lower Pump Sta.
Improvements $94,000 $18,800 $4,700 $9,400 $126,900
Replace line from Lower
Pump Sta. to Middie Pond $32,745 $6,549 $1,637 $3,275 $44,206
Middle Pump Sta. and
Middle Pond Expansion $104,500 $20,900 $5,225 $10,450 $141,075
Treatment Plant Upgrade $1,278,275 $255,655 $63,914 $127,828 $1,725,671
New Storage Reservoir,
2 Million Gallons $663,000 $132,600 $33,150 $66,300 $895,050
Transmission and
Distribution Improvements $395,759 $79,152 $19,788 $39,576 $534,275
Total $2,618,279 $711,156 $180,914 $261,828 $3,772,171
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TABLE S-5 (Continued)
PRIORITY II - 1998-2003 (Service EDU’s Range - 2,540-2,870)
Distribution System Improvements
Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Distribution Improvements $571,820 $114,364 $28,591 $57,182 $771,957
PRIORITY III - 2003-2008 (Service EDU’s Range - 2,870 -3,250)
Distibution Improvements and New 0.75 MG Storage Reservoir and Booster Pump Station
Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Distribution Improvements $503.550 $100,710 $25,178 $50.355 $679,793
New 0.75 MG Storage Reservoir
And Booster Pump Station $688.600 $137,720 $34,430 $68,860 $929,610
Total $1,192,150 $238,430 $59,608 $119,215 $1,609,403
PRIORITY IV - 2008-2017 (Service EDU’s Range - 3,250-4,060)
Distribution System Improvements
Proposed Construct Engineer& Legal& Total
Improvement Cost Inspect Admin Conting Cost
Distribution Improvements $767,968 $153,594 $38,398 $76,797 $1,036,757
Notes:
a) Capital cost for long-term water supply solution(s) not included.
b) EDU stands for single-family residential equivalent dwelling unit.
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®  There is intense competition in Oregon for the limited grant funds available for
financing water system improvements. However, Bandon’s project should rank very
well compared to other communities, based on the documented health threat from
inadequate water treatment and the relatively low income level in Bandon (1980
Census).

®  The most likely grant programs are the Oregon Community Development Block Grant
(OCDBG) program and the Farmers Home Administration (FmHA) program.

® In 1993 the maximum grant available from the OCDBG program will be increased to
$750,000. However, Bandon still has a current OCDBG grant for the wastewater
system, and this may reduce the chance of Bandon receiving a second grant until after
construction of the wastewater treatment plant improvements are complete.

® FmHA switched over to using 1990 census data (updated from 1980 census) in
February 1993. Bandon’s Median Household Income (MHI) in 1990 was $17,708.
This is below the poverty level established by FmHA for rural communities in Oregon.
Bandon is still eligible for up to a 75 percent grant and a low interest loan at an annual
interest rate of 5 percent.

®  Preliminary analysis made prior to late February 1993 indicated that Bandon was
eligible to receive approximately a $1,000,000 grant for the Priority I project, based
on 1980 census data and comparable water rates in other Oregon communities.
However, at this time, it appears that Bandon may no longer qualify for a FmHA grant
because the agency increased its estimated average for water bills in the State from $20
per month to $25 per month.

®  Presently, the average residential water bill in Bandon is approximately $14.25 per

month when both user fees and property taxes are included (user fee component of
$11.50).

®  To be eligible for a FmHA grant, FmHA requires the initial loan be based on a 40-
year repayment period, although there is no penalty for early repayment. An increase
in Bandon’s average residential bill of approximately $8.70 per month would be
necessary to pay back a FmHA loan for Priority I improvement costs, with no grant.
This would increase the total average bill to approximately $23 per month.

®  Prior to February 1993, FmHA estimated the average water bill in Oregon was $20
per month for communities similar to Bandon. Since the increase in rates necessary
to pay for Priority I improvements will increase the average monthly bill for
residential customers to above $20, Bandon was eligible for FmHA grant funds.
However, since FmHA has increased their average for comparable water rates to $25
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per month, Bandon may no longer be eligible for a grant since FmHA will not provide
grant monies to a community if the grant keeps water rates below the State average.

®  We recommend that Bandon still submit a funding pre-application to FmHA. This is
and excellent loan program with an annual interest rate presently at 5%. The
transition is still being made between the procedures used for grant computations based
on the 1980 census and those based on the 1990 census. Bandon may still be eligible
for grant funds. FmHA needs to make the final grant/loan determination, and their
findings may vary significantly from our preliminary analysis. Also, FmHA
anticipates having twice as many dollars of grant funds available next fiscal year than
it had this year, due to the new administration’s economic stimulus program.

®  The FmHA loan could be repaid with revenue from either user fees, property taxes or
a combination of both. If the City of Bandon decides to complete all the proposed
project components recommended as Priority I improvements, and pays back the loan
entirely with user fees, the average monthly rate would increase about $8.70 per
month (with zero grant).

®  The monthly rate (user fee) would increase approximately $4.35 per month and the
property tax rate would increase about $0.70 per $1,000 (zero grant), if the loan was
repaid with 50 percent user fees and 50 percent property taxes. Using 100 percent
property taxes to repay the loan would increase the tax rate approximately $1.40 per
$1,000. If Bandon receives a grant, the estimated increases would be lower.

S-12 IMPLEMENTATION

Project implementation is discussed in Chapter 11. Our recommendation is that Bandon
immediately submit a preapplication, and subsequently a final application, for FmHA financing.
After FmHA makes a grant/loan determination, the community needs to select the final project
scope and proceed with a bond election to provide City authority to sell bonds to finance the

project. After financing is secured, it will take about one and one-half years to complete
construction.
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