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DEVCO 2

engineering in 245 NE Conifer P.O. Box 1211 Corvallis, OR 97339 (541) 767-8991 Fax: (541) 757-9885

October 16, 1997

Mr. Joseph S. Graybill

City of Sweet Home

Public Works Department
1730 9* Avenue

Sweet Home, Oregon 97386

Subject: Storm Drainage Master Plan
Capital Improvement Program

Dear Joe:

Accompanying this letter is the revised CIP based upon City Staff;s June review.

We believe the unit costs for the various work items in the CIP are appropriate and we
recommend they remain as stated. While certain of these costs may seem high there are always
work items which are required when the actual design is done which cannot be completely
anticipated at this stage. (i.e. fence relocation, footpaths, driveway culverts.) As an example we
are seeing general excavation costs on street projects in the $8.00 to $9.00 per cubic yard range.
For small quantity ditch excavation the $17.00 per cubic yard price we recommend is realistic.

All recommended unit costs include labor, material, equipment, tools and incidentals.

We are sending under separate cover to you our findings and recommendations regarding
potential funding mechanisms.

If you have any questions, please feel free to contact this office at your convenience.

Sincerely,

Lyle Hutchens
Project Manager
LEH:dmw

Enclosures






CITY OF SWEET HOME - PUBLIC WORKS

STORM DRAINAGE

CAPITAL IMPROVEMENT PROGRAM (CIP) 2007 - 2016

BUDGET YEAR

FUND

PROJECT NAME

PROJECT TYPE

EST. DESIGN
COST

EST. CONST,
COST

DESIGN

CONST.

Collections

TOTAL

Master Plan Implementation
NEW CONSTRUCTION ONLY'!

Install 48" pipe to santiam river - priority #13
24th Street & RR - priority #1-Item 2&4
23rd Street & Min. View #10-Item 4
13th at Quince & Poplar/Tamarack - #2-Item 2&5

Ist Street@Hwy20, Nandina & Westwood #6 - Item
Long Street @ Clarkmill Rd. #7-Item 4
Clarkmill Rd & RR #8-Item 15

Note: * Designates completed project
# Designates in progress

$35,805
$0
$9.077
$9.011
$32,479
$0

$0

$0

$0

$0
$1,050
$33,330
$120,780
$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$238,700
$0
$60,750
$60,310
$217,359
$0

$0

$0

$0

$0
$7.000
$222.200
$805,200

$241,532

$1,611,519

07-08
07-08
07-08
08-09
08-09
08-09
09-10
09-10
10-11
11-12
12-13
13-14
14-15

07-08
07-08
08-09
08-09
09-10
09-10
10-11
10-11
11-12
12-13
13-14
14-15
13-16

CIP2007-16 Storm - Revised 6-1-07
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STORM DRAINAGE CAPITAL IMPROVEMENT PROGRAM /3097

CITY OF SWEET HOME, OREGON

Acthvity general clearing & channel Pips box road AR wall welr bridge snglneering  land/sase
condmions grubbing sxcavation  culverta culvers repak borng const. conat. consl. & desl uisrion
[ % constoost | $/acre. [ souyd [ $ndla | Sicuyd | Shagh | $iinn | Scuyd | Souwyd $Ain. . constr, cost
Est. cost/unit (] 5000 7 28 200 4 600 300 300 300 15
Notes

1. Any physical o snvironmantal changas hava not signiicantly atered the 7978 Storm Orainage Master Plan.
2. Al culvert plpe sizes are ostimales based an ane pipe, one damator

3. Road repalr costs are based on asphat concreta paiching.

4, All cuiverts are estimated as complete replacement.,

5. All tulverts, axcluding box Type, are estimated with ciriculer typd as replacement.

A
plpe culverts box culvers

Priorty 1 In. dta. lisd . | cost$ |conciouyd)] tnealh.
24th 5t.4 RR o Ay
o, poek
1. Implement 1811 Ava. Improvements (Priorty 13) /DD ]
2. Construct channet #538 for 45 cfs. 1,860 14 B.400 00 10,200 3,069 g{zqz
3, Enlarge channel £532 for 73 ofs. T A Bt 1, 1B B 785 08 3,600 250 4250 1298 u(“! ?_? bl{ ()
4, Construct more effective overfiow reguiator @ Wilamette Ind. pond outflow. 900 30 9,000 1485 4
5, Enlarge culvert betwean ponds @ Willamerte ind, Cloar ratusa from pipes 1.044 T2 25 5,040 300 1200 “ 13,200 3,208 24502
6. Enlarga channel 1552 for 172 cfs. 3400 17 10,200 1,400 23,800 5610 43,000
lems Total _ Actiities Tol.
Actity Subtoral 5,080 o 1,260 13200 9,000 14,667 ¢
2 g box culverts
Priorty 2 cost § acres cosl$ cu. yd conl § In. dia. Hneal f1. comt ¥ |conc.(cuyd)| linealn. | conts
13th @ Guince & PoplarTamarack
1. Implement improvemaents @ 18th S1. (Pricrity 13) 251,558
2. Construct channel #504 far 40 cfs.. 6110 48 28.800 1,800 32300 10,082 I 77,2;2_
2
3. Enlarge channal #521 for 42 cfs. 2260 15 9,000 800 13,600 3729 28589 =14 e 4 € g
[l s
4, Endarge cuvert 2502 for 185 dfs. 2,069 72 30 6,048 360 1440 “ 13.200 3414 -32 LH’
5. Construct channel #501 for 185 cfs. a7es 16 9,600 1650 28.050 €212
Homs Total  Acthvities Tol.
neaaysusom [Tazm ] [ —r— [ o EYe ¢ [Cowe T men ]
i 2 o e >

S
channel e xcavation

Priorty 3 ouyd | cost$ Indlm, | lneslf. | costs |comcfouyd)| Dnealfi, | costs | sq® cuyd | costs | cots | totadai)
43rd Street & 45th Street
1. Eniargs channel ¥582 for 270 cfs. 3450 15 9,000 1,500 25,500 5603 43,643
2. Endarge culvert ¥584 for 291 cfs. 4,800 78 196 42800 1500 6,000 8.040 61,640
3. Enlarga channal #586 for 292 cls. 14,800 71 42,600 6200 105,400 24420 167,220
— 4. Enlarge culvert 2584 Tor 291 dfs. 2.965 84 40 9.408 ¢ 560 2240 0 18,000 4802 37505
5. Enlarge channel 2584 10 97 cfs. 1,340 1,140 19,400 / 3.200 24,540
— 6. Enlarge channal #550 10 100 cfs. 680 400 6,800 1,120 8,600
- 7.Enlarge culvert #5532 790 =] 40 8720 300 1,200 1,300 10010
- 8, Enlarge culvert & 631 790 60 40 6720 300 1,200 1300 10010
~ 9. Enlarge channel 8597 fo 52 cfs. 1,560 20 15,640 2,580 19.780

Horos Totl__ Activiios Tot.
] [o 1 sesa6 [ o 1 wopts | awozsss |

172.740 [ ] ] 060 |
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i

Cloarin. plps culverts wing/headwalls ‘wolrs/bridges
Priorkty . comt§ acros cotd | cuyd | costs | tnda | Mnealf, | cost [oomciouyd)] fneaifl | sqh | cons | ocuyd | comts [varlkedupka] cost$
Long St 46th to 43rd
1. Implement Improvaments @ 43rd St (Priorty 3) 402948
2. Enlarga channal #590 for 100 ¢4, 1380 06 3,600 500 10200 2277 17,457
3, Entags culvert #591 for 100 cfs. 1578 54 a 6199 369 1476 a7 8100 2600 19,956,
4. Enlarga channal #597 fof 52 cfs. 1,800 13 7800 500 10200 2970 22,770

Priority 5

ewyd |  codl§ | varied units |

29th S & Juniper, Fir C1, & Harding

1. Enlargs channel #564 for 127 cls. 9210
2. Endarge cufverl @ Juniper to 127 ds. 7%0
3, Enlarge culvert #35h o 127 cfs. 7%

4. Implemant Improvements for Long S1. & Clarkmil Rd, Exduding Stap 2
(Priority 7)

Actiy Suptetat 10790 ]

Priority [y

6 36,000 3300 56,400
-] @0 6720
680 40 6720

36,600 EE100

o

plpe cubverts

15197
300 1.200 1300
300 1,200 1300

116,507

10,010
10,010
22,104

homs Toted  Adtivifies Tol.

368,631 136,527

linesi fL_| _ cost3 | conofouydt]

18 5 @ Hwry. 20, Nandine and Westwood SUsres

1. Erfarge channeliF102 for 309 cfs. 1,280 1 6,000 00 6500 2112 8182
\Z.R\ ove 42 culvert through private property which fies drectly balow 315 01 600 150 2550 520 //3_8_'&5 ?'f
qulybet #1603 @ Nancina St. Replace with opan charmiel ==

3. Enlarge clvert #1C3 for 281 ofs, 3314 52 12230 728 2912 (-] 18,000 5468 41,925

4. Enargs culverl @ Westwood St for 2Bicts 3,256 50 1761 700 2,800 60 18,000 5372 41,188

5. Enlarge channal #104 lor 282 cfs. 990 08 4800 0 5100 1634 12624

[feass ] s712 Co T e [ useia | wiseie |

e eens - sachwalls - gato
Priocity 7 costd | Indla | imesiR | costs | oonofouyd)| cuyd. | costd [varedumhs] sost$
Long St @ Clerkmili Rd.
1. Bnlarge culvert across rom school under Clarkmill Rd 9284 &0 480 60,640 800 3,200 30 9.000 15319
2. Implement Improvemaents lor 24t S1, {Prority 81}
A. Erfarge cuivert #554 lor 156 cts. azn 60 114 19,152 1140 4,560 30 9,000 5397
4. Construct charnel 556 for 157 ofs. 4,000 19 11.400 1700 28900 6650
5. Long St batwean 37th 4 38th, Enlarge culverts. 1,760 0 210 17,640 2900
[0 T soem ]

Page2

Homs Total  Adivitios Tol.

[ s5es.508 232,104 ]






T

alls

welraibridges/gates

channe] excavation wing/headw:
Briocy 8 cost § cu.yd. costy | India linoal ft. cost$_ |conccuyd)] lnesdm | costs | =g R cost$ cuyd | costs |varkedunha] costs
Clarkmill R, & RR
1. Enlarge culvertio wetand charnel ¥ 572 for 522 cfs. 4,010 108 35 10584 &0 2.520 90 27 000 6617 50732
2. Enlmga channal £572 flowing West around log yard for 522 cfs. 1.870 1,100 18,700 3.086 2,656
4. Enfarge channal ¥572 flowing North through log yard for 522 ds 3,280 15 9000 1.400 23,800 5412 na52
4, Enfarga cutven beneath g avel 15ad tolog yard for 522 cts 4945 108 &0 18344 1080 4320 20 27 000 8,162 82572
5. Enforge siuce gate and culvert @ road to mil on channel ¥572 for 522 cfs. 4448 108 40 12,006 720 2,880 80 27000 2500 7339 %6262
6 Enlarge cubvert @ R vacks @ mil for 622 cfa. 4505 108 20 6048 12,000 %0 27,000 7433 56,806
7. Entarge cuiver beneath rad circling mill kr 522 ¢fs, 18m 108 Y o7z 540 2160 %0 27.000 6308 3862
8. Enfarge cubvert 2674 for 530 cfs. 12,626 108 110 .264 66,000 % 27,000 20,834 159,724
9. Enlarge channel #576 for 360 cfs. 6.260 25 15.000 2800 47,600 10329 79,189
10. Enlarge tulvent 578 for 270 cha. 3,480 %0 £ 12,600 750 2,000 6 15,200 5742 w2
11. Enlarge culvert benaath private drive on E, side Clarkmill Rd., fer 270 ofs. 2,544 2 20 5040 300 1,200 64 19.200 4,188 2182
12. Replace cuiver beneath gravel foad on S. side R tradka on W. side
Clarkmil Ad, which & alns 1o channel #576 for 100 cfs. 1,184 54 20 2024 180 720 x 8100 1,954 14,983
13, Entarge culvert beneath Clarkmill A, fof channel #580 lor 100 cfs. 1,569 54 40 5048 360 1440 2 8300 2572 19,719
14, Enlarge culver benesth AR Facks o channal #580 near Clarkenid Rd. 125 2 15 1,008 &0 240 206 1579, ,5;2_
15, Construct channal 8580 for 102 chs. 11,840 5 30000 5200 88400 19,536 \_}_fﬁ?;ﬁ/_/ zq q
Homs Tolal _Adthdies Tet.
Activhy Sublotal [ee500 54,000 50G C o1 2500 | 109728 | 0 | eua7 841,297

culverls - box culveris
Priority ° [ india. | feesim. | costs |concfouyd)| fnesin [ comt$
Ames Creek
(Sankay Park, H.S. Parking Lot 14th & Kaimia)
1. Construct charnel & 702 for 2463 ofs, — S E5F 55‘"3'5& 89,500 - LFE— - —— 45.000-- 50,000 - —— — 850,000 147,675 - 1,032,176~
2. Enlarge cutvert £304 lor D o, — UTET L B s 650 = ~ 32 168 - 107:620 — -~ 6720 - 26,880 - 104 — - 31200 - -zraes - 209484
3. Enlarga channel #704 for 2360 cts. ~3P0 2 = Ctm"-'-/""-k— 4170 1 6,000 2,100 35,700 - - . 6881 52751
4. Enlarga channel ¥706 fof 1970 ofs. el od e B 10,430 15 21,000 4,900 2,300 17210 131,940
5. Erlarge cuvert $308 for 2010 s, ~ 2T Bt B2 By 5408 209 w0 2,408 ETEC Y 120 16000 10722 sz (1) %
6. Enlarge channal #707 for 1670 cts, ~ €.C2udtts ?‘fu;f?j: 2,830 25 15,000 4,900 81,300 16,220 124350 A Y = (]
7, Enarga cubart 309 1or 20100 = J (72 AL BT < 7,820 2z a9 31.360 1960 7.840 130 38,000 12,900 8,923 ‘,pa/? ) v )/Ls N
8. Enlarge thanmal 708 for 1970 cta. et = s 5T 31,200 - 13,000 221,000 A S — e A 13— St - % et
9. Enlorge cuverl £312 for 1710 o, = T Vit DR e 3200 a0 22,000 5280 40,480
10. Enlarge channel #712 lor 1657 ctr. = (87 DA Ry 83 19,800 7000 - 119,000 » - E s SRS, 175582 Pr 20 —urh~ f(u{g
11. Demolish culvert #310 (Existing Gonerela Flume) Log—— e e e B == e - e - e - - —765— -~ 6ATS— - : :}?' 89(7/
(128000 ] Noms Totsl__Activities Tol. ”LLZ 12F r,,oj,.-ﬁt%"")
Activity Subtotal 167618 138,000 55h [z | 2200 | 500496 o [ zo73204 | 2am2ed | "

e
R o/ p
culverls box culverta. G /DD/@ ‘url"'[“"”}i’
Priority 10 India. | lnesifl. | cosi$ |concfouyd)| linesim [ coms
23rd SL & Mounisin View s 4
{g55 #C T
1. Construct channal #516 1o 30 cfs. ‘»,) o 1,610 09 5400 &30 10,710 2/658 20378 [ i
2. Gonstruct culver £526 10 30 cfs. %NDE 450 0 a9 3360 300 1.200 753 5761 - ,/ZL/; 255 r:"rg‘
3. Gonstruct channel £516 to 24 cls. &% 1,960 05 3,000 280 16,660 3243 24,883
4 Gonstruct channol 358210 ot 7 2740 06 3,600 1,400 23,800 4521 aagen
N
tioms Total _ Acthvities Tot.
&7 2005






T

R

- L = - & SRt
rubblng channel excavation box culverts welrsibridges/gates | englneering | lanlesse.
Priorhy R3] [ _costs | acres costs | cuyd | costs | inda_ | Mnealf. | costd |conciouyd)| linesim. | costs |  sq.® | costy | cuyd costs | varled units | costd costy | cosid
462, 4711 & 491 Streets
1. Enlarge channel ¥ 806 for 117 cfs. 8040 43 29.400 3,000 51.000 13,266 101,706
2. Enlargd cudver # 808 for 110 ofs. 1,549 50 3% 6.048 960 1440 30 9,000 270 20257
3. Enlarge cutvert # BOS for 110 ofs. 1,607 60 34 5712 440 1360 30 9,000 2,852 20331

Items Total _ Acthdties Tol
[ 0 ] 2800 ] a0 ] [ [ [ e&9 [ | R 142,854

plpe culverts box culverts
Priorhy 12 bnda, | Ineslfl | cost§ |concfouyd)] fnealfi, | costd
DOsage Stroet
1. Enlarge pipa bonoath privala lot & Osage St for 30 ofs 2,864 48 150 20,160 320 1,280 2 7,200 4,726 36230
2. Enlargs charnel # 584 for 28 cfs. 580 C4 2.400 200 240 57 73t
Hems Toldl __Activities Tot.
Activity Subtotal VY| 2400 o 1250 [ 720 | [ o T sem ] [ @i | woser |

Priority 1 : T - p 4 ” - 9 @/}'DD?@?

18 th Avenus to Santlem River ‘[\
1. Install 48° pipe trom cutvert #531 fo Santam River. 19436 01 600 48 1180 154,560 13800 32,000 24 7.200 32,069 245865 ‘sb":"
4 1%,
2. Construct wolr 10 direct flow from channel #5832 irito new 48" pipe. 450 15 4,500 743 569 ¥
Homs Total _ Acthvitles Tot.
Activity Subtotal [ismse ] | 164560 0 [ 2000 720 [(Cas0 T stz | o | g | s

plp-r!a
Priorty {Future} india, | loealft. | costy |concfouyd)] iinsaift. | cost$
8th @ Ofd Holley Rd.
1. Construci channal #3236 above ¥378 for 28 cfs. 2215 T £,000 950 16,150 3655 28,020
Homs Total _ Activites Tot.
ActvtySubtotsl  [__2216 ] 5,000 0 | —— [ (& T ses ] o ] zse0 | mow |

i i’
pipe cubverts box culverls
Priority (Futurs)} cost § indis. | linealf cost§ |oonc.fouyd)| linealft. | cost$
#£4th Street

1. Implement impravements @ Osage St. (Priordty 12)

4567
2. Enlarge channel #302 for 35 cfs, .75 38 22 800 850 14,450 6,146 a3
3. Enlarge culvert @ 44t St. @ thannel #802 Tor 36 cfs. 1386 43 40 5376 320 1,280 o 7200 2.286 17528
22,800 form Total _Actividos Tot.
Activity Subtotal itt [Caaso ] ] 1200 ] [o T e#e [ o T tezie | eioia |

i i i i 5 :
channel excavation pipe culverts box culverls road repair wing/headwalls c dgea/g 3
Priority (Future) oot § acres costy | cuyd | cost$ | India | lnesift | cost$ |conc.fouyd)] linealn. costy | sq M| cost§ | cuyd | ocos3 [varleduns]| com$ cost
Pine Street Ares
1. Install 48" dia. bypass pipe from culverl 105 lo culver @ Westwood St 22352 a8 1.600 215,040 320 1260 24 7.200 36.881 282753
2. implesmant Nandina and Westwoood Improvements (Priority 6) 116814
3. Endarge cubver! 105 for 232 dfs. 2917 72 & 12,902 768 3.072 4 13,200 4o14 36,906
4. Eniarga channal 106 for 233 efs. 3,805 28 16,800 1250 21,250 6.278 48133
5. Construct channal #7112 for 108 cfs. 7.270 22 13,200 3500 59,500 11,896 $1,966
6, Construct channel #108 for 53 cfs. 3,060 17 10.200 1200 20,400 5.049 8709
hems Total . Actvities Tol.
Acivy Subtotal 3940 0,200 T 0 e 0 o | ssoe | o | eldzs | 4866 |

EST. GRAND TOTAL

Page 4






CITY COUNCIL MEETING MINUTES

January 26, 1999

Mayor McQueary called the meeting to order at 7:30 p.m. in the City Hall
Council Chambers. The Pledge of Allegiance was given.

Roll Call: Councilor Bean P Councilor Gourley P
Councilor Danielson P Councilor Hill P

Councilor Fentiman A Councilor McIntire P

Mayor McQueary P

Registered Visitors: Bill Jordan, Corky Lowen, Dick Knowles, Bob
Ratter, Jad Lemhouse, Sean C. Morgan

Mayor McQueary presented former Mayor Gourley with his gavel mounted on
a plaque, and read the inscription.

Councilor Gourley had a correction to the January 12, 1999 City Council
Meeting Minutes: On page 8 under Election of Mayor, the abstention
should be McQueary (rather than Gourley).

Councilor Gourley moved to approve the Consent Agenda (approval of the
December 15, 1998 Spec1a1 City Council Meeting Minutes; approval of the
January 12, 1999 'City Council Meeting Minutes as amended above) ;
approval of Intergovernmental Agreement - Sweet Home Stockpile; and
approval of 1997 Storm Drainage Master Plan Update), with Councilor
McIntire seconding. Question was called. The motion passed with 6 ayes
and 1 absent (Fentiman).

Vacancy on City Manager Martin said no applications have
Budget Committee been received.
Vacancy on City Manager Martin said no applications have
Planning Commission been received.
Vacancy on Traffic City Manager Martin said no applications have
Safety Committee been received.
Public Safety City Manager Martin said Chief of Police
Services Funding Burford prepared an RCA, but was unable to be

here tonight. The RCA is similar to the one
presented for the November 1998 election. It
would be to authorize placement of a ballot
measure for a local option levy on the May
1999 special election in the same amount as
the expiring third year and then cap for the
additional 3 years at a 3% maximum increase.
This would put the public safety levies on a
general election renewal cycle. This was dis-
cussed at the Budget Committee meeting last
week, and it was the consensus of the Budget
Committee to pass this on to Council.






DEVCO received

engineering in L] 245 NE Conifer P.O.Box 1211  Corvallis, OR 97339 (541) 757-8991 Fax: (541) 757-9885

October 17, 1997

Mr. Joseph S. Graybill

City of Sweet Home

Public Works Department
1730 9% Avenue

Sweet Home, Oregon 97386

Subject: Storm Drainage
Fees / Charges / Development

Dear Mr. Graybill:

This letter report will summarize our research and recommendations into potential funding and
development sources for storm drainage improvements within the City of Sweet Home.

INTRODUCTION

The 1978 Storm Drainage Master Plan prepared by Devco Engineering, Inc. for the City of
Sweet Home identified the primary improvements required for a city wide Storm Drainage
System. The heavy rainfall and flooding conditions experienced in 1996 and 1997 demonstrated
the need for the implementation of the Master Planned Improvements.

During this past calendar year a Capital Improvement Program has been prepared and submitted
to Public Works, which prioritizes the needed improvements and provides cost estimates for the
work. The following identifies potential funding sources and development related mechanisms
to implement the CIP.

We talked with and received a variety of information from 14 different Mid-Valley and Coast
City’s. The majority of these cities are also looking for ways to fund Storm Drainage
Improvements, however we did receive valuable information from Springfield, Salem, Lincoln
City, Cottage Grove, and Corvallis. This information is attached hereto and will be referred to
throughout this report.

The report presents three separate mechanisms for funding and development of the needed storm
drainage improvements. These are User Fees, System Development Charges and Standard
Requirements for New Development.

USER FEES (FEES)

This is a repetitive, regularly charged fee, normally collected monthly. All properties within the
City with on site impervious surfaces (i.e. roofs, driveways) would pay this.





Mr. Joseph S. Graybill
October 17, 1997
Page 2

As you will note from the attachments each city has developed its own justification and rationale
for fees. We think page 7 of the information received from Lincoln City provides the clearest
method as to how this fee could be determined and implemented.

SYSTEM DEVELOPMENT CHARGES (SDC)

This charge would be paid by new development on a one-time only basis usually with building
permit fees. This charge would be an improvement fee dedicated to fund projects included in the
m, we think the information from Lincoln City on pages 9 and 10 presents the clearest
rationale and one possible calculation method for the SDC.

STANDARD REQUIREMENTS FOR NEW DEVELOPMENT

These mechanisms are predominantly in place within Title 16 Subdivisions of the City of Sweet
Home Ordinances. We submit that the following may be considered to become Supplemental
Standards under Section 16.24.040.

1) A definitive method for determining Drainageway Dedication widths such as the attached
section 4.5.80 from the City of Corvallis Land Development Code.

2) A definitive design method which new developments would use for storm water
management similar to the attached chapter from the City of Salem’s Design Standards.

3) A standard requirement that drainage easements be in place over downstream portions of a
drainageway where no easements exist, before new developments can discharge water into
the drainageway. The City of Corvallis has been requiring this for some time.

SUMMARY

It is our recommendation that each of the above mechanisms be implemented by the City of
Sweet Home. As with all things new the form each of these will take must be legal, politically
acceptable, and tailored to the particular situation in Sweet Home. We think this process should
begin with Public Works making some preliminary FEE and SDC calculations and then begin
the discussions with the City Council in a work session environment.

If you have any questions, please feel free to contact this office at your convenience.

?emly,
ge Hutchens
roject Manager
LEH: dmw
Attachments
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Phone 757-8991

EV 33900 Eastgate Circle
l ,——-)-CO P.O. Box 1211

Corvallis, Oregon 97330

DEVCO ENGINEERING, INC.

CIVIL, MUNICIPAL, STRUCTURAL, LAND SURVEYING

Honorable Mayor and City Council
City Hall
Sweet Home, Oregon 97386

Gentlemen:

We have completed our study of the City's major storm drainage
system and the Proposed Master Storm Drainage Plan. Authorization
for this engineering investigation of the City of Sweet Home watershed
drainage was given by City Manager, Mr. Robert Richardson at the
direction of the City Council in accordance with an agreement
between the City of Sweet Home and Devco Engineering, Inc. dated
December 22, 1978. The primary objective of this study is to provide
the framework for a city-wide drainage management plan to which
individual sites can relate specific plans. Based on this study
the City shall be able to prioritize and cost estimate a drainage
capital improvement plan that satisfies Goal #11 of the Land
Conservation and Development Commission which reads

"To plan and develop a timely, orderly, and
efficient, arranacement of public facilities
and services to serve as a framework for urban
and rural development."

The prinicipal products of the report are summarized below:

1. Seventeen (17) square miles in or draining through the
City have been computer modeled.

2. Soils within the proposed urban growth boundary have been
categorized with respect to their runoff potential.

3. Storm design frequencies have been recommended at:

100 years for Ames Creek

25 years for major channels carrying
100 cfs or more

10 years for all other drainage





City of Sweet Home
Page Two

4. Rainfall Intensity - frequency - duration curves for the
2, 5, 10, 25, 50 and 100 year rainfall have been prepared
specifically for the City of Sweet Home.

5. Detention storage criteria is recommended when new
development involving greater than four (4) acres creates
runoff problems for downstream properties.

6. The existing watershed is broken down into 84 sections of
creek, open drainage or pipe. Runoffs are calculated for

each section for both today's land uses and for full development
of the City's Proposed Comprehensive Plan. Existing culverts

on the watershed drainages have been surveyed and their capacities
calculated and compared with flows today and with flows resulting
from full development of the Proposed Comprehensive Plan.

7. 1120 acres (the balance of the area within the proposed urban
growth boundary previously unmapped) have been photogrammetically
surveyed and 1" = 100' topographic maps prepared.

The composite findings of the study are:

1. Within the proposed urban growth boundary approximately

8 miles of creek, open drainage or pipe improvements are

required to meet today's runoff at the recommended design
frequencies. Approximately 10 miles of improvements are required
to meet the projected runoff resulting from full development of
the Proposed Comprehensive Plan.

2. 27 of the 49 culverts surveyed must be improved to meet
today's runoff at the recommended design frequencies. 28
culverts must be improved to meet runoff projected from full
development of the Proposed Comprehensive Plan.

Our recommendations developed from this study are included in
Chapter V of this report.

We wish to express our sincere appreciation for the opportunity
to furnish this engineering service and to assist in the planning
for Sweet Home's future. Forwarded in separate bound workbooks
are hydrographs for each drainage section, Field Notes, Data and
our Calculations.

Very truly yours ‘
Qo/»fm/ ﬂ E’g{ﬂ@%
Roland P. Lavoie, P.E.
Devco Engineering, Inc.
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APPENDIX A

OREGON STATE HIGHWAY DIVISION
HYDRAULICS MANUAL

Subject:
DESIGN FREQUENCY

Puge: 1-2

(?l e W0 ¥ ol /

Revision:

Approved: %

VA
e

Lffective Date: February, 1973

PURPOSE

/ﬁ@%}%—

Flood frequencies for different class highways are established to produce a balance between
the cost of the drainage facility and the cost of potential flood damage.

POLICY

All drainage structures shall be sized for the following design flood frequencies as set forth
in Federal Highway Administration Instructional Memorandum 20-1-67.

DRAINAGE FACILITY

HIGHWAY CLASSIFICATION

A(4),AB,C

DIEIF

oridges*
Culverts*
Depressed

Roadways

Channel Changes*

Storm Sewers
Storm Sewers from Sags

Ditches, Gutters,
and Inlets

50-ycar flood or the
largest flood of record

50-year flood or the
largest flood of record
50-year flood

50-year flood or the
largest flood of record

10-year

50-year

10-year

25-year flood or the
largest flood of record

25-year flood

25-year flood or the
largest flood of record

10-year

10-year

10-year

*Note: Designs should be reviewed to ensure that backwater from 100-year flood or largest
flood of record will not cause extensive property damage, result in loss of a bridge,
or inundate the highway.

For Class D,E,
backwater from

or
the 50-year

F highways, the design should be reviewed to ensure that
flood or the largest flood of record will not cause

extensive property damage, result in loss of a bridge, or inundate the highway.
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SUMMARY OF APPENDIX B

(Appendix B is submitted as a separate document)

List of materials contained in the "Notes and Calculations"

submitted separately.

1. 1" = 300' Mylar Mosaics of Sweet Home Topographic drawings.

2. NOAA Atlas 2 values extracted for Sweet Home and Cascadia.

3. Synthetic Design Hyetographs for 10, 25 and 100 year average
return periods.

4. Example calculations of detention criteria applied to Berdell's
Addition Subdivision.

5. Devco field notes of culvert measurements.

6. Map of SWMM Discretization of Ames Creek Sub-basin above the Urban
Growth Boundary.

7. National Weather Service Frequency-Duration-Precipitation Analysis
of Cascadia 1940-1973.

8. Annual Data (1948-1973) and Annual Frequency Analysis of Wiley
Creek Sub-basin above 01d Gauge Site at Mile Station 3.8.

9. Corps of Engineers field notes of Ames Creek profile and cross-
sections (33 pages)
70. Sensitivity Analysis of SWMM Subcatchment Parameter "width".
11. Sensitivity Analysis of SWMM Subcatchment Parameter "Per Cent
Impervious"
12. Independent nomograph procedure calculations for Ames Creek

peak discharge.

13. Computer punch cards of SWM1 data for Existina and Full Development
models.
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APPENDIX C

SWMM Parameters and Hydrographs for
Existing Land Uses

(Submitted as separate document)
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APPENDIX D

SWMM Parameters and Hydrographs For
Land Uses Shown in the Proposed
Comprehensive Plan

(Submitted as separate document)
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for services and funding.

The Stormwater Master Plan pravides most of the information for Task 1 and the supreme
court decision provides adequate guidance for Tasks 2 and 3 for the City to develop a storm
drainage fee.

Lincoln City, Financing Plan For Storm Water June 1995
Raymond J. Bartlett, Economie & Financial Analysis Page 8
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CHAPTER 4
CALCULATION OF SDC IMPROVEMENT FEE

The syslems development fee for storm drainage is limited to an improvement fee,
Insufficient data exist to develop a reimbursement fee.

We base the SDC improvement fee on the list of projects and costs in Table 1 and on the
amount of private impervious surface the planned facilities are designed to serve. Table 2
shows the amaunts of existing and future impervious surface, and the calculation of the SDC.
Currently the City contains about 468.82 acres of impervious surfaces. About 123 acres, ar
26 percent, of the total area is composed of public infrastructure such as sidewalks, streets,
parking lots, and buildings. This amount includes all state, county, and city owned surfaces.
The remaining 345.82 acres, or 46 percent of the total area, is in private ownership, e.g.,
commercial buildings, houses, warehouses.

Over the next several years, the plan forecasts an additional 6 acres in public impervious
surfaces and 277.99 acres in private surfaces. More privale than public surfaces will be built
because most of the public infrastructure (e.g., Highway 101, City Hall, city sireets) are
already built. Most new developments will take advantage of existing public infrastructure.

The SDC improvement fee cquals the cost of SDC-eligible projects divided by the amount of
forecast private impervious surface, $0.014/square foot = $165,200 / 12,109,244 squars
feet). The 12,109,244 square feet equals the forecast of the number of acres 277.99 of
private impervious surface. The impervious surfaces are comprised building footprints,
paved driveway and off-street parking areas, paved walkways, and any other impervious
surface on private land. Tt does not include public surfaces such as streets and sidewalks,
even though they may be built by a private developer.

To implement the fce, the City will calculate the square footage of impervious surface at the
time a building permit is applied for, and multiply that amount by $0.014 per square foot.
For example, the SDC for a single family house with 2,500 square feet of building foot print
(e.g., a 2-story, 2,500 square foot house with 1,500 square feet on the first floor, and 1,000
square feet in driveway and walkways) would be $35.

Lincaln City, Financing Plan For Storm Water June 1993
Raymond J. Bartlett, Economic & Financial Analysis Page 9

P. 004
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TABLE 2
LINCOLN CITY STORM DRAWNAGE SYSTEM
CALCULATION OF spC IMPROVEMENT FEE

Percent of Pereent of
Acres Square Fect Sub-Total Total
Itajuting Impervious
Qi laces
Public 123.00 5,357,880 26.2% 16.3%
Privale 345.82 15,063,919 13.8% 45.9%
cub-Towl — AGB.EZ 73,421,199 T00.0% EL3%
["wiocast Additions of
[mporvious Surfaces
Public 6.00 261,360 2.1% ) 0.8%
Private 277.99 12,109,244 97.9% 36.9%
Sub-Total — 283.99 12,370,604 T00.0% ITTR
lfsccast Tolal Impervious
N lnces
Public 129.00 5,619,240 17.1%
Private 623.81 27,173,164 82.9%
Total 15281 372,752,404 - T60.0%
S1C Eligibtle Amount $165,200
SNC Improvement
l'ee/Square Foal of
Impervious Surface $0.014
\tar Example: The SBC
\wpravement Fee far 2
ilovelopment with
2,500 sq. ft. of
- surface area = $35,00
Source: Raymond J. Bartlett, Economic & Financial Analysis.
1 dncoln City, Financing Plan For Storm Water ; June 1995
Raymond T. Bartlett, Economic & Financial Analysis Page 10
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13.04.040--13.04.070

13.04.040 Monthly rates. A. The monthly rates and charges
for water furnished through the city water system shall be as set
forth in Exhibit A, attached to the ordinance codified in this sec-
tion and by this reference incorporated herein. The rates and
charges shall be set forth in the municipal code in the comprehen-~
sive fee schedule which fees and charges shall be subject to
further amendment by resolution of the ccuncil.

B. Aal]l developed premises within the city limits that receive
municipal water or water and sewer service and which have inpervi-
ous surface shall have imposed upon them a just and equitable
charge for storm sewer drainage service for operation and mainte-
nance of the city's storm sewer drainage system. The storm sewer
drainage fee shall be as set forth in Exhibit A, attached to the
ordinance codified in this section, which charges shall be as set
forth in the municipal code in the comprehensive fee schedule which
fees and charges shall be subject to future amendment by resolution
of the council.

C. The imposed fee shall be collected with the monthly water
or water and sewer bill. The customer of the developed premises
may avoid incurring the storm sewer drainage charge by removing all
impervious surfaces from any improved premises, or the storm sewer
drainage rate may be reduced for improved premises where approved
runoff reduction measures have been taken: analysis of runoff con-
trol measures shall be made by the city engineer and shall be eval-
uated on a case-by-case basis.

D. Only one storm sewer drainage fee shall apply to developed
premises. (Ord. 2685 §2(part), 1991)

13.04.050 Special monthly rates. A. The council shall have
the authority by resolution to establish special rates for water
service to public schools, for summer residential service and for
summer irrigation service,

B. An economically disadvantaged widow, widower, elderly
couple, or totally disabled person utilizing water service shall
pay a minimum monthly residential rate as determined in Ordinance
2361, set out in this code in the fee schedule. The council shall
by resolution establish definitions, qualifications and procedures
related to eligibility of persons for this special rate. The fees
may be adjusted by the council by resolution. (Ord. 2701 §2, 1992;
Ord. 2519 §3, 1984; Ord. 2453 §2, 1982; Ord. 2301 §5, 1979)

13.04.060 Failure to read meters. In the event it shall be
impossible or impractical to read a meter during the billing cycle,
the bill shall be computed upon the average usage for the prior
twelve months. If there is no usage history, the bill shall be
computed on the consumption by the customer during the most recent
billing period. Failure by the city to read a water meter does not
relieve the customer’s obligation te pay for actual or estimated
water use. (Ord. 2790 §2, 1996; Oxrd. 2301 §6, 1979)

13.04.070 cash deposits. Before the water service is turned
on, applicants who do not own the property to be served shall do
one of the following:

173 (Cottage Grove 3/97)
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Amending
Ordinance Title Resolution
Commercial Customers Using City Sewer Only:

Ls Inside City: Sewer rate as astablished by city council

pursuant to Section 13.08.060(B) (2).
2. Outside City: Sewer rate as established by city council
pursuant to Section 13.08.060(C) (2).

Industrial Customers Using City Sewer Only:

i . Inside City: Sewer rate established by city council
pPursuant to Section 13.08.060(B) (2),
2. Outside City: Sewer rate established by city council
pursuant to Section 13.08.060(C) (2).
Sec. 10 (5) Inspection Fee; §58 1244
(13.08.090) 9/12/94
Sec. 11 (6) Connection Fee; $300/unit 1078
{13.08.100) 11/20/89
Sec. 15 (7) Sewer Dump Charge: 1196
(13.08.140) 3/08/93
Tank capacity
a. 100 gallons or less (RV type) $4.00/1oad

2617 Storm Sewer Drainage Fee: $2,15/month for all
inside~city water and/or sewer customers

2662 Cash Deposit for "Sewer Only* Service: $60.00 1238
(for exceptions see Section 13.08.075) 7/11/94
(13.12.010) Formation of zone of benafit: $251.00 1244
Zona of benefit assessment: $196.00 9/12/94

(Cottage Grove 3/97) 390
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CHAPTER 1
INTRODUCTION
PURPOSE

The purpose of this report is to present a plan for basin-wide storm
runoff management which provides for Sweet Home's future growth. Included
in this plan are data and design criteria which provide for responsible
solutions for individual developments. Secondarily, the study identifies
specific existing problems and provides the design criteria (i.e. flows)
for the solutions to these problems. Thirdly, it is to be a data base

for the City's existing drainage. Fourthly, it is to be a flexible

tool able to quickly analyze alternates to the Master Plan should they

arise in the future.

SCOPE

The area of study is included within the proposed urban growth boundary
plus all watershed outside the urban growth boundary which drains

through the City of Sweet Home.

The prime objectives of this report are to:
1. Prepare topographic maps for all areas within the proposed
urban growth boundary which are currently unmapped.
2. Survey and inventory existing pipes 18 inches and greater
in diameter and open channels passing greater than 40 cfs.
3. Prepare a hydrologic soils map.
4. Prepare intensity - frequency - duration curves including the
10, 25, 50 and 100 year average return frequency rainfalls.
5. Recommend average return frequency rainfalls for the design

of drainage facilities.
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6. Calculate the runoff resulting from 10, 25 and 100 year
rainfalls on existing land uses. Identify deficiencies.

7. Calculate the design flows based on Tand uses in the proposed
Comprehensive Plan.

8. Develop solutions to existing problems,

9. Show the Proposed Master Drainage Plan and existing facilities
on 1" - 100 topographic maps.
10. Prepare and submit to the City a report of the Proposed Master

Drainage Plan including maps and calculations.

SOURCES OF INFORMATION

A topographic mosaic of a scale of one inch equals 300 feet was prepared
from the City's existing topographic mapping which include orthophotographs
made during the expansion of the sewage distribution system. U.S. Geological
Survey maps with 40 foot contour intervals were utilized for watershed

areas beyond the City's mapping.

Other sources of information included:
1. Army Corp of Engineers (now in the final phase of their Federal
Insurance Agency Flood Plain Study of Wiley, Ames and Taylor Creeks).
2. Oregon State Highway Department construction drawings for
U.S. 20 through Sweet Home.
3. U.S. National Oceanic and Atmospheric Administration, Maryland
for precipitation records.
4. U.S. Environmental Protection Agency, Corvallis Research Laboratory

for manuals and publications relating to the computer model "SWMM" .

X
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5. Soils Conservation Service, Tangent for soils data.

A bibliography of documents and reports which were reviewed and

directly influenced this study is included at the end of this report.

GENERAL CONCEPTS

The following are basic concepts in storm drainage management:
1. Surface runoff is best left in its natural drainage course,
i.e., natural engineering.
2. When dealing with large flows in open channels, the channel
design should slow vs. speed up the water. Preferably, the
channel should be shallow and wide vs. deep and narrow.
("Handbook of Hydraulic", King & Brater)
3. Detention storage close to the source is usually preferable
to higher peak flows down stream. This approximates natural runoff.
4. Enclosed (pipe) systems for major drainage channels should be
minimized. This keeps the major drainage pathways free of buildings,
etc., thereby providing for overflow flood routing, and avoids the

high cost of large pipe.

COMPUTER MODEL ING

The computer software considered for use included Forsgren-Perkins and
Holquin and Associates, Inc. models employing the simple rational

method of analysis, the Corps of Engineer's "STORM", the U.S. Geological
Survey's "Distributed Routing Rainfall-Runoff Model" and the

Environmental Protection Agency's, "Storm Water Management Model"
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or "SWMM". The EPA "SWMM" was selected because: 1) it offered -
considerable flexibility in discretization of the basin, 2) it was h
introduced in 1972, and has been successfully used repeatedly since y
then, 3) it is supported with periodic updates and improvements by the
EPA and its wide spread use suggests it may continue to be around for

some time to come, and 4) it is well documented and there is a

nearby EPA Tlibrary at the EPA Corvallis Environmental Research Laboratory.

Prepared originally by several well known water resource consultants

and the University of Florida under grant from the EPA, "SWMM" offers .

LT

Sweet the following features:
1. Continuous simulation - actual precipitation as measured locally
can be input and the model generated hydrographs (flows) can be
compared against observed storm flows. This means that the
model can be calibrated and verified versus the deterministic
approach. Calibration and verification during this coming winter
storm season is recommended.
2. Not only quantity, but quality as well can be modeled. Quality
modeling was beyond the scope of this study but the majority
of the groundwork for quality studies is now complete.
3. Numerous options are available. The model may be used to
analyze and design specific site improvements.
4, It is available at very reasonable cost by time sharing at the
Boeing Computer Service in Portland.
5. Once the model has been calibrated, operations of the basic
quantity features of "SWMM" are relatively easy to learn. The .

City may use this "tool" itself.
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METHODOLOGY

Utilizing the EPA "SWMM", all creeks, open channels and pipes under
study were modeled with culverts removed. Design synthetic rainfalls
were input and the cross sections of creeks, channels and pipes were
selectively and gradually enlarged until the design storms could be

' passed through the City. To advance the model to 'full development',
land use was revised in accordance with the Proposed Comprehensive Plan
plus select changes were made in network flow routing to solve specific
problems or anticipate future streets. The same synthetic design rainfalls
were input and the conduits gradually enlarged until all these 'full
development' flows were passed through the City. The existing culverts
were systematital]y surveyed and their capacities calculated. Existing
culvert capacities were then compared to the unrestricted design flows

(both existing and 'full development') to determine their adequacy or

inadequacy.
DEFINITIONS
Watershed -- Total area which drains through any part of Sweet Home.
Basin -- Area drained by any one natural creek, i.e. Wiley
Creek Basin and Ames Creek Basin.
Sub-Basin -- A portion of a basin, i.e., Taylor Creek is a
sub-basin of Ames Creek Basin.
Subcatchment —— A "SWMM" term for the smallest individual area modeled.
Pipes -- Understood in this report to refer only to storm

drainage pipes equal to or greater than 18 inches in

diameter.
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CHAPTER TITI
DRAINAGE SYSTEM

The relationship of the City of Sweet Home to the watershed it intercepts
is shown on Map II-1. Although Wiley Creek Basin drains 65 square miles
where Wiley Creek passes through the City of Sweet Home it is confined
to a deep ravine easily capable of passing design flood peaks. For

this reason Wiley Creek Basin and the small area of Foster were not
modeled on the computer. A1l of the City of Sweet Home watershed

except Wiley Creek Basin is modeled.

-

Ames Creek Basin above its point of entry into the proposed urban
growth boundary is 9.6 square miles. The break down of Ames Creek
Basin above the urban growth boundary into subcatchment is in Appendix

B.

The City of Sweet Home watershed excluding Wiley Creek Basin and Ames
Creek Basin above the urban growth boundary is shown on Map III-1

- (Appendix C). This map shows all existing drainage patterns and
assigns computer required numerical identifications to all major pipes,

open channels and creeks, as well as all subcatchments.

Steps in the compilation of the existing drainage system included:
1. An initial on-site tour of drainages conducted by Mr. Ozzie
Shaw, registered surveyor with considerable experience in the
Sweet Home area.
2. Preparation of a 1" = 300' mosaic of all 1" = 100" topograpéic
mapping in the City.
3. For areas beyond this mosaic, 40 foot contour interval U.S.

Geologic Survey topography maps were consulted.
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INDEX TO MAP I1-3

Hydrologic soil groups are used to estimate runoff from rainfall. -
Soils properties are considered that influence the minimum rate ;
of infiltration obtained for a bare soil after prolonged wetting.

These properties are: depth of seasonally high water table, intake -
rate and permeability after prolonged wetting, and depth to a very ;
slowly permeable layer. The influence of ground cover is treated

independently - not in hydrologic soil groups.

i

The soils are classified into four groups, A, B, C, and D with A
having the lowest runoff potential and D having the highest runoff ca
potential.

Groups A soils have low runoff potential and high infiltration rates
even when thoroughly wetted. They consist chiefly of deep, well

to excessively drained sands or gravel. These soils have a high
rate of water transmission.

Group B soils have moderately low runoff potential and moderate
infiltration rates when thoroughly wetted. They consist chiefly

of moderately deep to deep, moderately to well drained soils with
moderately fine to moderately coarse textures and moderately slow to
moderately rapid permeability. These soils have a moderate rate

of water transmission.

Group C soils have moderately high runoff potential and slow infiltration
rates when thoroughly wetted. They consist chiefly of soils with a

layer that impedes downward movement of water, soils with moderately

fine to fine texture, soils with slow infiltration due to salts

or alkali,or soils with moderate seasonal water tables. These soils

may be somewhat poorly drained. They include well drained soils with
slowly and very slowly permeable layers such as fragipans, hardpans,

hard bedrock and the like at depths of 20 to 40 inches. These soils

have a slow rate of water transmission.

Group D soils have high runoff potential and very slow infiltration
rates when thoroughly wetted. They consist chiefly of clay soils with
a high swelling potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the surface, soils

with very slow infiltration due to salts or alkali, and shallow

soils over nearly impervious material. These soils have a very

slow rate of water transmission.
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4. Field surveys conducted to clarify drainage questions, measure
culverts, and obtain SWMM input data.

5. Oregon State Highway Department drawings for U.S. Hwy 20
through Sweet Home were researched;

6. The drainages were then overlaid onto a 1" = SOO' scale

drawing of the City which is the background for Map III-T1.

SOILS

The U.S. Department of Agriculture, Soil Conservation Service'(SCS)
has categorized all soils within the City's watershed. They also
provide data sheets for each soil type giving such useful information
as hydrologic runoff potential and the range of saturated perméability

of the near surface soil horizons.

Soil permeability as reported by the SCS is the source data for the SWMM

infiltration parameters.

Saturated winter soil conditions were simulated by (1) equating the
minimum infiltration to the SCS minimum saturated permeability
regardless of soil horizon below the surface and (2) by inputting
five hours of antecedent precipitation before the 'peak' of the
synthetic design storm. The SWMM response to these measures is to

treat the soil as saturated.

Hydrologic grouping of soils as reported by the SCS is shown in

Map II-3.
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PRECIPITATION

Rainfall intensity - frequency - duration (I-F-D) curves recommended

for the City of Sweet Home are shown as Figure II-5. This chart is
largely constructed from NOAA Atlas 2, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce, "Precipitation - frequency
Atlas of the Western United States,‘Vol. XI, Oregon". Discussions with
Mr. Ralph Fredericks! of ‘NOAA, resulted in some changes to the procedures
of NOAA Atlas 2 in the durations less than one hour which increased

the rainfall for these durations and the results are shown in Figure II-5.

In the course of developing the I-F-D curves for the City of Sweet Home,
NOAA Atlas 2 data was compared with I-F-D curves in use by the cities

of Portland, Salem, Corvallis and Eugene and with I-F-D curves in

the Oregon State Highway Division Hydraulics manual. On the whole,

the comparisons were good to very good for durations greater than one
hour and poor to good for durations less than one hour. Sources

and derivation methods for the I-F-D curves in use by these other

cities are quite diverse as are their curve data for durations less than
one hour. NOAA Atlas 2 supersedes National Weather Service Technical
Publications TP#24, 25 and 40 which were used to prepare at least two

of these other Willamette Valley I-F-D curves.

The nearest U.S. National Weater Service (NWS) precipitation recording
stations are located at Foster Dam and at Cascadia. The length of
record at Foster Dam is only five (5) years and, therefore provided

minimum support data for this study. Cascadia, on the other hand, has

1
Co-author of NOAA Atlas 2
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a good fifty-four (54) year record with the last thirty-one (31)
years readily available on magnetic tape records at NWS in Silver
Springs, Maryland. A NOAA prepared I-F-D analysis of Cascadia for
the years 1948-1973 was compared against the I-F-D curve prepared

for the City of Sweet Home and the correlation was good.?

DESIGN FREQUENCY

Development within the South Santiam and Ames Creek 100 year flood
plains will be controlled by local regulations stimulated by the r
National Flood Insurance Program administered by the U.S. Department !
of Housing and Urban Development through its Federal Insurance Agency
(FIA). Flood Insurance Rate Maps for the South Santiam and Ames

Creek flood ways are nearing completion now. Final conversion of

Sweet Home to the 'Regular Program' of the National Flood Insurance

Program is expected about December 1980.

A11 state and county bridges, culverts and storm drains within the
city limits of Sweet Home will likely be constructed or improved to
design frequencies outlined in Page 1-2 of the Oregon Department of

Transportation's Hydraulics Manual. (Appendix A)

The City's design frequency criteria shall be compatible with State
and Federal guidelines. Setting mandatory design frequencies for urban
and suburban areas requires recognition of the existence of both 'convenience'’

and 'overflow or flood' drainage systems. ‘Convenience' systems are the

2
Cascadia I-F-D analysis is included in Appendix B.
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catch basins, manhole, ditches, pipes, etc. that most people are

familar with. 'Overflow or flood' drainage systems - whether planned

or not - become apparent when the capacity of 'convenience' systems

is exceeded. What distinguishes 'convenience' drainage from

flooding, ponding, surcharging and the like is the selection of a

design frequency. Design frequencies adopted by other Willamette Valley
municipalities range from five (5) years to twenty-five (25) years for
‘convenience' systems. The basic minimum design frequency recommended
for the City of Sweet Home is ten (10) years. (A ten (10) year storm
has a 10% chance of occurring in any one year.) Federal agencies such
as the Department of Housing and Urban Development have established ten
(10)years as the minimum storm drain design criteria for participation in
their myriad assortment of financial assistance programs. The Oregon
Department of Transportation is another agency which has set a minimum

ten (10) year design frequency.

Outfall from 'convenience' storm drainage is accumulated in major
drainages throughout the City and then routed to the South Santiam River.
As the flow and velocity in these major drainages increased, the potential
hazard and the degree of risk also increases. When these high and

fast flows pass through areas of high occupancy density and/or areas

of high property values the degree of risk is high enough to warrant
additional protection which is provided by increasing the design

frequency for these select reaches of major drainages.

<3
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A twenty-five (25) year design frequency is recommended for these

selected reaches, Map 1I-6 identifies their locations.

It is possible that future development may propose to take advantage

of land within the Ames Creek flood plain shown on FIA Flood Insurance
Rate Maps through measures including realignment of Ames Creek. For
this eventuality, it is recommended that any improvements, realignments,
etc. to Ames Creek be based on a 100 year design frequency which is

consistent with the National Flood Insurance Program.

Table IV-2, Peak Design Flows, tabulates the 'full development' design
discharge for each reach of each major drainage investigated within the
City of Sweet Home. Dependence on Table IV-1 will assure that all the

design frequency criteria discussed above is being adhered to.

DETENTION WITH NEW DEVELOPMENT

What is detention?
"The water falling on a given site should, in an ideal "detention"
solution, be absorbed or retained on site to the extent that
after development the quantity and rate of water leaving the
site would not be significantly different than if the site had
remained undeveloped.® This approach to storm drainage runoff says
that temporary ponding is a solution and not a problem which in
may respects is an 'about-face' from traditional design solutions

which aim to remove runoff quickly.

3
Residential Storm Water Management, ULI, ASCE, NAHB, 1975.
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What are detentions 'Advantages' and 'Disadvantages':
'Advantages' include: 'Disadvantages' include:

1. Peak discharges are reduced, there- 1. Volume of runoff is

by decreasing the necessary size of
channels and pipes downstream.
Lower peak flows also suggest less
risk of water-related damage, less
erosion, and higher water quality.

. If downstream restrictions exist,

detention design techniques may
still permit upstream development
which otherwise might not have
been possible.

. Key phrases in the use of detention
are 'natural engineering', 'blue-
green concepts', and 'economic
environmental benefit'. Detention
sites might double as tennis courts,
picnic areas, paved parking lots,
planned lakes, etc., thereby
maximizing land use.

not measurably reduced.

2. Initial development cost are
usually higher, which in turn,
increases the price of lots to
the builders and eventually to
the home buyers.

3. Appearance and/or maintenance
of numerous small fully enclosed
subsurface or numerous surface
detention facilities may be
difficult to keep up. Provision
must be made for long-term
operation of these facilities.

4, Detention is generally not
economical where the land is
already well drained and the
drainage has a close outfall.

5. In the absence of mandatory
basin-wide use of detention
principles, a development
incorporating detention to
control its own runoff must still
design for and be prepared to
pass the increased runoff from
ultimate development of sites
upstream.

A comparison of existing runoff rates with projected 'full development'
runoff rates which result from no detention are shown below for

random locations.
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Storm
ModeT* Frequency Existing
Identification (Years) Location (cfs)

102 25 Nandina St. to Main St. 292
west of 1st Ave.

504 10 12th Ave. just north 18
of railroad

506 25 12th Ave. just south 128
of railroad

530 25 18th Ave. north of Tamarack 61

556 25 Long St. to Main St. north 16
of Ashbrook Subdivision

576 25 West of Clark Mill Rd. 189
and south of railroad

586 25 43rd St. to U.S. Hwy 20 148
at approx. 36th Ave.

802 10 U.S. Highway 20 @ 40th 13
Avenue

806 25 U.S. Highway 20 @ 45th 94
Avenue

Increased runoff rates are the direct result of more streets,
roofs with downspouts connected to street gutters, sidewalks,
parking lots, etc. Infiltration into the soil is stopped and the
surface and near-surface storage capacity of a natural surface is
vastly reduced. 'Full development' runoff rates can be reduced

if new development incorporates detention.

Most of the City of Sweet Home has good drainage slope. However,
factors within the proposed urban growth boundary that favor the

use of detention storage include:

4
See Map 1V-1

*Full
Development'
(cfs)

308

40

149

126
156

359

291

35

116
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1. Midway bench south of Main Street and east of Mountain View

Road can be characterized as flat.

2. Existing restrictions within downtown Sweet Home.

3. New growth will concentrate above existing drainage restrictions.

Specific large new developments may substantially raise runoff before

downstream improvements are made.

It is concluded that: (1) detention is an available tool which the

City may use when downstream conditions warrant its application. (2)

Each subdivision application be reviewed by the City Engineer for its
impact on downstream properties. Where downstream problems are obvious,
the Planning Commission Staff Report shall require that storm drainage

be designed in accordance with the City's detention criteria.

Recommended detention criteria for the City of Sweet Home are:

1. Detention required for sites equal to or greater than four

acres.

2. Sites less than four acres are exempt from detention requirements.

3. Hold runoff release rate from developed land equal to peak
runoff from 10 year storm on undeveloped land.
4. Provide storage resulting from the difference between the 10

year release rate (item 3 above) and the 10 year storm runoff

after development.

Acceptable detention calculations for Tow risk applications may utilize
the Rational Method. Example calculations of this method for
Berdel1's Addition Subdivision are included in Appendix B. This method

utilizes Figure II-5, Rainfall-Intensity-Frequency Curves. For larger

3
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detentions and reservoirs, it is desirable to study the routing of
storm runoff inflow through the detention area in greater detail.
Continuity equations will be employed and the hydrographs in

Appendix C and D may be specified as design criteria.

The results of a telephone survey on the use of detention by

Willamette Valley cities is given below:

Municipality Greater Is On-Site Detention - Is Mandatory On-Site
10,000 Population Currently Required? Detention Being Considered
Portland Depends on downstream No

conditions

Salem Yes --
Roseburg No ?

Corvallis No Yes
Oregon City No No
Beaverton Yes -
McMinnville Yes e
Dallas No No

HYDROLOGY AND HYDRAULICS

The Storm Water Management Model of the U.S. Environmental Protection
Agency is one of the most comprehensive mathematical models for

the simulation of storms and combined sanitary systems. This study
uses but a small part of the model. Briefly, the portion of the
program that is used is a step by step accounting of rainfall,

infiltration detention, overland flow and gutter flow. In so doing
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3

the fundamental mathematics are Horten's equation for infiltration,

Mannings kinematic equation for overland and gutter flows and

continuity equations to account for detention and time lag.5

Users manuals for SWMM have been given to the City. SWMM data

input requirements and the primary source for each input parameter

are shown below.

Input Parameter

For channels or pipes:
diameter or width
length
slope
side slopes
resistance
depth of overflow

For subcatchments:
width
area

per cent impervious

slope

resistance, impervious
resistance, pervious
surface storage, impervious

surface storage, pervious

5
Bibliography items 15 through 23

Source

<1

field survey &
topographic maps

topographic maps

field survey

field survey

field survey

topographic maps
planimeter topographic maps

topographic maps and City's 5
Comprehensive Plan

topographic maps

default value = .013
User's Manual
default value = .062

default value = .184
then adjusted for slope
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Input Parameter source

infiltration, maximum Soil Conservation Service
infiltration, minimum Soil Conservation Service
decay rate default value = .00115

Culvert capacities are calculated using the U.S. Department of
Commerce, Bureau of Public Roads, HEC 5 and HEC 10, culvert capacity

charts.

Where manual calculations were required, the Manning equation was

used.

SYNTHETIC DESIGN STORMS

The only recorded gauging of runoff flows in the Sweet Home watershed

is on Wiley Creek at mile station 3.8 for the year 1947 through 1973.6
(In 1973 the gauge was moved to its present location at mile station
1.4.) However, Wiley Creek is excluded from this study because it

poses no serious flood damage risks within the City. Since the
remainder of the City's watershed is without gauging, it is impossible
at this time to calibrate and verify the SWMM model that is now
constructed. [f undertaken calibration would involve taking an actual
storm precipitation record from the National Weather Service measurement
station at Foster Dam, inputting this into the SWMM model of Sweet Home,
and comparing the SWMM produced runoff with actual gauged runoffs, if necessary,
adjusting the parameters within the model to achieve maximum correlation

between the calculated and observed runoffs.

6
See Notes and Calculations for annual frequency analysis of this data etc.
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To produce the deterministic model that exists, synthetic design ;
storm rainfalls (instantaneous hyetographs) were prepared based on i
the intensity-frequency-duration curves previously prepared for the ‘
City. Hyetographs were prepared for the 10, 25 and 100 year storms. k
Figure II-6 shows construction of the 10 year synthetic design storm -

rainfall (hyetograph). Figure II-7 is the 10 year synthetic design i
hyetograph. The 25 and 100 year hyetographs are in Appendix C and

D.

OTHER STUDIES

Two studies of significance are currently underway which involve
Ames Creek. These are:
1. Federal Flood Insurance study being performed by the Corps
of Engineers for the Federal Insurance Agency (FIA) of the
Department of Housing and Urban Development.
2. Oregon Department of Transportation preparation of plans
and specifications to replace the Mountain View Road bridge

on Ames Creek.

The hydrologic investigations of both studies are complete and
available for comparison with the Proposed Master Storm Drainage

Plan. Agreement between the various studies is acceptable.
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Peak Runoffs (cfs) for 100 year
Average Return Period Storm

Ames Creek Ames Creek

@ Santiam @ Mt. View Rd.
Proposed Master Drainage Plan 251078 17107
FIA Study - Corps of Engineers 2125 -
Oregon Department of Transportation - 1650°
Geological Survey Water Supply - 1760

Paper #168910

Field survey notes of Ames Creek taken by the Corps of Engineers were

provided for use in this study and are included in Appendix B.

7
Includes 50 cfs of winter base flow added to SWMM runoff.

8
Based on 'full development'

9
Based on Oregon State Highway Division, Hydraulics Manual, Page 3-47.

10
Provided for additional comparison. Geological Water Supply Paper 1689,
Magnitude and Frequency of Floods in the United States, Part 14, Pacific
Slope Basins in Oregon and the Lower Columbia River Basin.
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CHAPTER ITI
EXISTING DRAINAGE SYSTEM

Creeks, Pipes and Open Channels

Map III-1 (Appendix C) shows the existing drainage system discretized

into model subcatchments, pipe segments and existing drainage channel
reaches. The area north of the railroad mainline tracks and from Willamette
Industries east is not modeled because 1) runoff patterns are not

well accumulated or identifiable, 2) the area is reasonably well drained
with the close enveloping proximity of the Santiam River, 3) a significant
portion of this area is active or abandoned quarry pits and 4)

there is only one major drainage entering this area from south of the

railroad.

Ashbrook subdivision currently being developed at Mountain View Road
and Long Street changes several drainages. Map IlI-1 was constructed
based on what Ashbrook is projected to look like in the spring of

1980.

Runoffs resulting from 10, 25, and 100 year synthetic design storms
were computed for every pipe segment and channel reach. Output
is in the form of 157 hydrographs which are forwarded separately

as Appendix C to this report.
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TABLE

11 -4

Ames Ck.

CAPACITY OF EXISTING CULVERTS
N MO FuLL
areRox 4 RECOMME HOCD CEVELOPMENT
Lo EXISTING ODE L DESIGH DESIGN
vt loamion CoubiTion w |ie ar |Feer R [ Ll
us 20 @ Wingwall -7.8" 120 275 102 25 Yes 308 Yes
1st Ave.
Nandina Wingwall -0.15" 52 4.5 31 104 25 No 281 No
St. 150' Wingwall -0.15" 52 4.5 110
W Ist Ave.
Hwy 20 Projecc- +0,1" 64 100 106 25 No 232 No
near Ever- ing
green Lane
. Rowell Grooved -0.35" 47 135 108& 25 Yes 102 No
Hill Rd Edge 110
400" s
Hwy 228
RR & Ames |(Wood Pile Bridge) 500.3 Much 702 100 Yes 2510. Yes
Creek More
Than
Req'd
[
Us 20 & Wingwall 513.7(513.7| 168 1400 704 100 No 2410’ No
Ames Creek
L3
Long St. Headwall 517.5 60 1400 706 100 Yes 2020" Yes
& Ames /'
Creek /
28) l12th Ave, Wingwall 529.6(529.2 | 37 900 707 100 No 2010e No
& Ames
Creek
6
14th Ave. Wingwall $32.3 L9 1150 | 708 100 No 2010° | Ne
& Ames
Creek
&
@ Mt. View Wingwall 550.4 32 1130 714 100 No 1710‘ No
Rd &






TABLE III-4
CAPACITY OF EXISTING CULVERTS
| ALLOWABLE | arpmox 4 ::';;'-':3: CEvELoPuEnT
SDEL 1 HEAD? EXSTING | MOOEL DESIGH EXISTING DESIEN
CULVERT 1 ENTRANCE LEWGTH | AT INCET | CAPCITY | CHAKNEL | FREGUENCY STORM ALOW 15 EXISTING FLOw
0. LOCATION MATERIAL CONDITION SI7E LE N LE. QuUT | FEET FELT CFS ED. WO. trears) crs CULYERT & P |CF3
US 20 200'|Concrete |Grooved |24 -3.0 260 | 12 30 316 10 50 Neo 17 Yes
E 4th Ave. Edge Channel 316
rerouted
Kolley Rd | Concrete |Grooved |30 -n.3 68 5 47 316 10 50 Yes 17 Yes
between Edge Channel 316
4th Ave. & rerouted
us 20
10th Ave. |CMP Headwall [40"x -1.0 37 ] 95 340 25 126 No 145
300" N of |Asphalt 65"
Elm St. Lined
Elm St. & |Concrete |Wingwall |42" -0.7 68 5 80 340 25 126 No 145
10th Ave.
@ Dogwood St|Concrete [Wingwall (42 1.1 47 5 80 340 25 126 No 145
2 10th Ave ‘
Cedar St. |Concrete |Square 5'x2' -0.3 50 3.5 70 340 25 126 No 145
@ 10th Ave|Box Edge |
01d RR Bed|Concrete |Grooved |[2-18" -0.4 29 6 44 342 25 126 Ho 145
& 10th Ave Edge |
01d RR Bed|Composite|Project= (30" -0.2 43 6 36 336 10 28 Yea 28
501d Holly|CMP & ing
Rd Concrete
01d Holly [Concrete |Grooved |1B" -1.4 42 5.5 21 By of 10 14 Yegs 14
Rd(Sports- Edge 336 /
man Rd)
9th Ave. |CMP-Arch [Project- [72"x  |(S=1.46%) 30 4.7 130 501 25 152 No 185
& RR ing 44"
RR 150' CMP Project- |72" {5=0.49%) 48 7 220 517 25 140 Yes 146
E of 9th ing
Ave.
505) |12¢h Ave. [Conerete [Headwall |4'x6' |(S=1.65%) 91 |5 170 Yes 149 .
a1 2R Rax Cope LB 5 100 g ¥






TABLE [II-4
CAPACITY OF EXISTING CULVERTS

WL ) L FuLL
oDE ALLOWABLE | apeROX @ RECOMME HDLD DEVELOPMENT
(] HEAD? EXISTING | MODEL DESIGH EXISTING BESIGH

CULVERT | ENTRANCE LENGTH ET INLET CAPAZITY CHANNEL | FREQUENCY STORM FLOW 15 EXISTING FLOW 15 EXiST

NO LOCATION MATERIAL CONDITION SIXE E N 1L ouT P'EETW? fEST CFsS 10 HO (Tears) CFS CULVERT QK 7 |CFS CULYERT

@ US 20 & |Concrete |Catch  |30" - |- |s6 |s.s |9 |so6- 25 14 . 29 %
15th Ave. Basin 523

@ Long St. |CMP-Arch [Wingwall [31"x 539.7/539.4| 60 2.5 60 509 25 125 No 116 No
150" E of |Asphalt 50"
18th Ave. |Lined

12th Ave. |[CMP Project- |[54" -0.6 60 7 140 504 10 19 Yes 40 Yes
N of RR ing

<5—_2—2> Tamarack |Concrete [Grooved [18" -0.5 38 3.5 14 Over- 10 357 No 15 Yes
St. 700' W Edge flow
0f 18thAve of 532

@ RR @ 200" |CMP 2-24" |(8=0.7%) 68 2 22 510 10 24 Yes 49 No
S of Long
St.

@ This 1s a series of four culveqts
300' E of CMP Project— |36" 584.8|584.4| 26" 3 21 516 10 61 No 29 Yes
Me. View & ing
22nd Ave.
The following three pipes are connected by catch basins and/or manhole
120" E of CMP Headwall 30" 580.3,575.9, 115 2.5 32 516 10 61 No 29 Yes
Mt, View @
22ud Ave.
Mt. View @|Concrete n/a 3o 575.3|572.3| 105 nfa | 32 516 10 61 No - 29 Yes
22nd Ave. |Box
65" W of Concrete n/a 30" 572.3|564.6| 165 n/a 32 516 10 61 No 29 Yes
Mt. View @ !
22nd Ave.

Mt. View @|Concrete |Crooved [24" 575.9|571.4| 110 | 4.5 31 514 10 27 Yes 44 No
Taft St. Edge

@ 18th Ave. JConcrel:e Grooved 2-24" -0.2 53 2 30 Over~ 10 35 Yes 5 Yes
200" N of Edge flow | -
Tamarack of 532 4 .
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TABLE [II-4
CAPACITY OF EXISTING CULVERTS
AULOWABLE | approx 4 :gg:;::;m n;‘é'\"réu
MODEL ) HEAD 2 EXISTING | MODEL DESIGN EXISTING DESIGH
CULVERT i ENTRANCE LENGTH AT INLET CAPACITY CHANNEL | FREQUENCY STORM FLOW IS EXISTING FLOW
NO LOCATION MATERIAL CONDITION S12€ 1€ I8 LE ouT |FEET FEET CFs L0 NO. | (YEARS) CFs CULVERT OK 7 |CFS
RR 150' W 552 25 26 = 0
of 24th Av Channel & culvert are blocked with land fill rout
24th Ave. |[Concrete |Headwall [2-26" -0.3 30 5 104 552 25 26 Yes 0
@ RR Culvert is completely submerged in lrout.
backwater of land £ill blocking channel
beyond outlet.
i
@ 1200' W of |CMP Project- [36" =-1.4 114 5 55 556 25 16 Yes 15¢
Clark Mill |Asphalt ing
Rd on US Lined
20
Long St. Concrete |Grooved |36 582.9|581.0( 58 7 95 564& 25 16 Yes 15¢
300' W of Edge 560
Clark Mill
Rd.
Clark Mill|Concrete [Grooved [18" 596.7(595.6| 90 2.5 12 n/a 10 8 Yes 30
Rd @ Long Edge
St.
574 Under RR |CMP Square 2-36" ~-0.2 110 | 5 110 576& 25 214 No 530
800' W of Edge 552
Clark Mill
Rd.
RR & Clark!Concrete [Grooved 2-30" 552.01552.0] 50 3 60 576 25 188 No 359
Mill Rd. Edge
./
800" E of [cMP Project— |78" -1.1 196 11.5 440 586 25 148 fes 291
Clark Mill |Asphalt ing |
Rd. on US |lined
20
588) |43rd Ave. |Concrete |Grooved [1-30" |614.8 614.9| 40 | 4.5 |[9p } 586 25 148 No 291
200" N of Edge 1-136" 614.9 614.9| 40 4.5
Long St.
Long St. Concrete |Square 2-15" -0.8 41 2 16 590 25 76 No 100
between Edge
43rd &
45th Ave






TABLE 1I1-4
CAPACITY OF EXISTING CULVERTS

g ruu
00€L :uo? u:n“‘ EXISTING %E‘."u. g
u ' ST ING. n i
3 ENTRANCE uvamn |ae gt |eamens | EoRSke | PiEStwce aew now |13 exatwe  [riow 15 ExdTIng
LOCATION MATEMIAL COMOIT 100 sizL te o |ae ogt |reer Feer crs 1o, wo | (1Eans} crs avenT oa g aavent ox 7

CULWL AT
Long St. @ | Concrete | Square 18" -0.7 42 2.4 11 594 25 35 No 139 No
flrd Ave. Edge

BO0' W of | CMP Project- | 60" 615.9 }615.6 | 100 |5 52 BO2 10 13 Yes a5 Yes
KZnd Ave. Asphalt ing ! %501 theoretical capaclity due
pn US 20 Lined to heavy siltation in culvery
ps 20 & CHP Project- | 60" 615.9 |615.9 | 96 5 100 BOG 25 94 Yes 116 No
f5th St. Asphalt ing
Lined
K7th Ave. Concrete | Grooved 3-24" |628,7 |628.7 | 36 2.5 48 810 23 90 Ko 110 No
B Airport Edge
Lane
200" § of | @P-Arch | Praject— P6''x22"|632.6 [633.0 | 18 4 28 810 25 30 Ho 110 Ro
bIs 20 on ing
privite oF Project- | 30" 632.5632.6 | 16 4 30
Hrive para— ing
flel to
proposed
k9th St.
koth Ave. § Concrete | Readwall |1-18" |645.8 [645.3 | 40 3 15 Jsm 25 90 o 110 Ho
Wirport Rd.| Concrete | Headwall | 1-30" |644.9 [644.0 | 40 4 40
816 RR below Concrete | Grooved | 2-36" -1.46 82 6 130
clear
lumber 818 25 107 Yes, 129 Yes
817 RR below (1 Project- [1-30" =-1.0 B8 7 36
Llear ing -
Lumber






TABLE 111-4
CAPACITY OF EXISTING CULVERTS

HOTES:

' Locatlon shown on Map I1I-4

22t this head, street does not inundate and adjacent property 1s not extepsively
* as used

damaged by bac T Fstimated velocity head is added to this to obtain "headwater'
In Hec 5 & Hec 10.

}Source: 'Drainage Investigation of Proposed Junior High School Site', CHIM HI1) Engineer, Dec. 1960.
* Computed using Hydraulic Engineering Circulars No. 5 and No. 10, Bureau of Public
Roads, U.S. Department of Commerce and Hydraulic Handbook by King & Brater.

*5ource: Corps of Engineers Fleld Notes Dated January 1979.

%Source: Hap 1I-6, Deslign Frequencles. Note, culverts designed for the Oregon Department of
Transportation or for Linn County for highways and roads under thelr jurisdiction may have to
be designed to frequencies more severe than these shown.

culvert capaclty are viewed as equivalent,

Tculvert flows within 10 per cent of approximate existing
not exact, some tolerance or deviatlon does

Reallstically, the techniques and equations employed are
exist. Ten per cent la considered reasonable.

*50 cfs ground water flow added to computed Ames Creek [lows.
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PROPOSED MASTER STORM DRAINAGE PLAN - 'FULL DEVELOPMENT'

Creeks, Pipes and Open Channels

Map IV-1 shows the Proposed Master Storm Drainage Plan discretized
into model subcatchments, pipe segments and open channels. Appendix
D gives the proposed sizing of all conduits in the Proposed Master
Plan as well as a complete list of SWMM input parameters for the
Proposed Master Plan. Map IV-3 is the index to 1" = 100' City
topographic maps overlaid with the Proposed Master Plan and showing
the following:

1. Design flow.

2. Typical conduit cross-sections at 'full development'.

3. Approximate alignment and suggested easements or dedications.

4. Indication of existing conduit cross-sections (if not shown

existing cross-section is comparable with cross-section at "full

development').

Runoff for the Proposed Master Plan is based on land use as shown

in Sweet Home's Proposed Comprehensive Plan, Map IV-2. This means

that this study presumes that the land uses will be completely

occupied to the densities shown in the Proposed Comprehensive Plan.

'Full development' of the City's Proposed Comprehensive Plan will
accommodate a population of roughly 17,000 and if a compound growth rate

of 1% per centl! per year is assumed, 'full development' would occur

11
Source: Proposed Sanitary Sewer and Water Plan by Extension of
City Services to the Foster-Midway Area, CH2M, 1973
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somewhere around the year 2035. If, however, future growth over the
next decades actually approximates a 3 per cent annual compound
rate, 'full development' will occur about the year 2010. Obviously,
assigning a design year for ‘full development' is highly speculative
and this study does not do so. This study provides for the 'full
development' of the City as currently envisioned in its Proposed

Comprehensive Plan whenever that 'full development' may occur.

To focus the City's implementation of the Proposed Storm

Drainage Plan, it is recommended that the following capital
improvements in the priority shown. These improvements more than
any others will firmly establish the fundamental aspects of the
Proposed Plan. They bring attention to the major sub-basins

and their outfalls, they improve the outfall reaches to provide
for upstream growth, they provide the greatest public vs. local
benefit, and they deal with the higher design flows, hence higher

risks first,

PRIORITY MODEL T.D.

NO. NO. LOCATION DESCRIPTION
1 552,572,576 U.S. 20 @ 27th Willamette Industries between
Avenue thru Clark Mi11 Road and 18th St.
Willamette sits on top of three important
Industries drainages (552,576,534). One

of these (552) is blocked by land
fill and the log pond. This is
the drainage flowing north from
Ashbrook Subdivision which will
carry every higher storm runoff
in the near future. This will
compound Willamette Industries
problems with control of the
quantity and quality of its

pond discharge. During periods
of high storm runoff, this
drainage must pass thru the porous










PRIORITY MODEL I.D.
NO. NO.
2
3 530
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LOCATION

518,520,564 Midway area

south of
Long Street

18th Ave.
north of
Tamarack St.

DESCRIPTION

Tand fil1l, thence into the pond
and out itsoverflow, finally
outfalling into the "01d Santiam
Channel" immediately north of
Willamette Industries. It is
proposed to realign this drainage
beginning at U.S. 20, thence
eastward to join the existing
westerly drainage at the railroad
tracks, thence thru a new culvert
under the railroad tracks and
continue in the existing alignment
thru the log stacks and outfall

in the "01d Santiam Channel".

This realignment outlet reach will
drain the City south of the rail-
road between Mountain View Road
and approximately 47th Street.

Future population growth will
concentrate here. Storm drainage
decisions for this area are needed
now if not yesterday. The
fundamental solution proposed is
to divert as much of the existing
westerly flow to the north along
the east edge of Ashbrook and
avoid the restrictions in the
older downtown area. The major
drainage (518,520,564) alignment
in this Midway area coincides with
future collector streets shown

in the City's Proposed Compre-
hensive Plan. It is expected
that most of the improvements in
the Midway area will be funded
and constructed by future
subdivision developments.

The general area north of the
railroad and west of Willamette
Industries is poorly drained.

The natural topography is a

large shallow depression with
surface outlet to the southwest.
The major drainages entering this
depression are a 48" pipe from
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PRIORITY MODEL I.D.
NO. NO. LOCATION
4 316 Holley Road north
of 4th Avenue east
to Ames Creek
5 118,104, Hwy 228 @ Ever-

102 green to US 20
@ 1st Ave.

DESCRIPTION

under Willamette Industries'
finished laydown yard and a 24"
pipe flowing north under 18th.
These come together at a flow
diversion structure on 18th

200' north of Tamarack. From
here one 30" pipe continues

north to the Santiam. Excess water
overflows into a flat undersized
surface ditch to the southwest.
Frequent flooding characterizes
this area north of the railroad.
It is proposed to redesign the
flow diversion and construct a
48" pipe parallel to the existing
30" pipe north under 18th and
eliminate all diverted surface
flow to the southwest except for
the water rights of Lester Shingle
Mills (% cfs to maintain 25.8
ac-ft. Tong pond).

Storm drainage comes down Holley
Road into this swale area at the
base of the hill between Long St.
and Main St. and backs up as
surface flooding because of
inadequate major drainage to

the northwest under Main St. and
along Holliday Mobile Park. It
is proposed to reverse the flow
direction from northwest to

east by constructing 700' of open
channel and 500' of 48" pipe under
Long St. extending to Ames

Creek. Some of the swale can be
filled and reclaimed.

A) Remove the short lenath of 42"
culvert below culvert #105 at
Mandina Street.

B) Enlarge open channels and
replace culverts as noted in
Proposed Plan.

C) The 36" pipe under Pine Street
is inadequate. It is proposed to
construct a bypass under Pine St
beginning at Hwy 228, culvert #105,
thence eastward within the Hwy 228
right-of-way 1000' thence nor?hward
500' to join the existing drainage.
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PRIORITY MODEL I.D.

NO. NO. LOCATION DESCRIPTION
6 806 49th Ave. to U.S. Most of this reach is a siphon
20 which appears to perform well for

low flows. The overflow channel
above this siphon, however, has
been encroached on and blocked.
This overflow channel must be
reconstructed to help eliminate
the periodic flooding which
occurs between 47th and 49th
Aves.

Runoff hydrographs resulting from the 10, 25, and 100 year synthetic

design storms were computed for every pipe and channel modeled.

These are Appendix D. The peak design flows from these 'full

development' runoff hydrographs are tabulated in Table IV-2. It is

recommended that all design of major drainage open channel and pipe

segments be based on the design flows shown in Table IV-2.
CULVERTS

Map III-3 and Table III-4 locate and list respectively the 49 most
significant culverts in the modeled area. Table III-4 compares
existing capacities with proposed design flows, identifying the
existing culverts which are shown to be inadequate. [t can be
seen that 23 of the existing culverts are inadequate for 'full

development'.





TABLE TIV-2

'‘FULL DEVELOPMENT' DESIGN FLOWS

MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOW(cfs)

102 Main St. south to W. Nandina 25 309

104 W. Nandina southwest to Pine St. 25 282

106 Hwy 228 southwest to Rowell Hill 25 233
Road

108 Rowell Hi1l Road southwest to 10 53
Hwy 228

110 Parallel southwest along Rowell 10 10
Hi1l Road

112 Hwy 228 south towards Sportsmans 25 108
Road

114 North of 01d Holley Road as it 10 32
turns south into Sportsman Road

115 West and east along W. Nandina St. 10 16

118 Pine Street southwest to Hwy 228 25 245

120 01d Holley Road to Pine Street 25 240

300 Ames Creek-Railroad tracks north 100 2455
to South Santiam River

316 Between Main Street and railroad 25 114
tracks at Holley Road

318 Under Holley Road at 45th Ave. 10 65

320 Along Hwy 228 at 1st Ave. east 10 21
to Oak Terrace

322 South on 4th Avenue from Oak 10 38
Terrace to ITronwood then west
to 3rd Ave.

324 From Holley Road to Oak Terrace 25 54
south of Long Street

326 South along 6th Ave. from Oak 10 37

Terrace to Ironwood, then west
on Ironwood to 5th Avenue





TABLE 1V-2

‘FULL DEVELOPMENT' DESIGN FLOWS

Continued
MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOW(cfs)

328 Southeast from Oak Terrace south 25 36
of Ames Creek

330 South on 9th Avenue to 01d Holley 10 51
Road

332 East of 01d Holley Road and south- 10 18
west of 9th Avenue

336 Southwest on 01d Holley Road 10 28
from Alder St.

338 Northwest at base of bench from 25 232
10th & E1lm to Ames Creek

340 Taylor Creek-south just north of 25 145
EIm to 01d Holley Rd. west of
12th Avenue

342 South from end of 10th Avenue- 10 90
Taylor Creek

344 South of 342 - Taylor Creek 10 66

346 Southwest along 16th Avenue from 10 11
Ames Creek to Cedar Street

348 17th Avenue from Cedar Street 10 4
to Ames Creek

350 Southwest along 18th Avenue 10 4
from Ames Creek to Cedar Street

352 South along Mountain View Road 10 16
from Ames Creek to Cedar Street

354 South from Ames Creek east of 10 119
Turbyne Road

356 South of 354 east of Turbyne Road 10 98

358 South of 344 - Taylor Creek 10 33

360 South of 356 near Turbyne Road 10 47

501 Northwest of 9th Avenue and rail- 25 185

road intersection to South
Santiam River





TABLE IV-2

'FULL DEVELOPMENT' DESIGN FLOWS

Continued
MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOW(cfs)
504 Southwest from 18th Avenue 10 40
across Tamarack St, south to
railroad tracks and west to
12th Avenue
506 Between railroad track and Main 25 150
Street west from 15th Avenue to
12th Avenue
508 Northwest from Main and 18th to 25 108
north of 15th Avenue and south
of railroad tracks
509 Southeast of intersection Main 25 116
and 18th to Long Street and
east of railroad tracks
510 South of Kalmia Street and 10 49
railroad tracks to 22nd Avenue
511 South along 18th Avenue from Main 10 15
Street to railroad
512 Southeast from railroad to 22nd Ave. 10 36
514 West from 22nd Ave. to 23rd just 10 44
north of Mountain View Road
515 South along 22nd Avenue to across 10 29
Mountain View Road
516 East along 22nd Avenue south of 10 30
Mountain View Road
517 South of railroad tracks at 9th 25 146
Avenue east of 12th Avenue
518 North of Foothills Blvd. south 10 26
of Hawthorne Way and east along
Foothills Blvd.
520 South of 38th Avenue to Foothills 10 23

Blvd. then east to 42nd Ave.





TABLE IV-2
'FULL DEVELOPMENT' DESIGN FLOWS

Continued
MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOWS(cfs)

521 North of railroad right-of-way 10 42
from 12th Avenue west to 9th
Avenue

523 North of Main Street west of 25 121
18th Avenue

530 South from South Santiam River 10 103
along 18th Avenue to "U" Street

532 Southeast from "U" Street to 10 73
Tamarack Street

534 South from Tamarack to rail- 10 58
road tracks, east of 18th Avenue

536 South from Tamarack along 18th 10 20
Avenue to railroad tracks,
southeast to Main Street

538 East of railroad track intersection, 10 45
north of Nandina Street, east
towards 24th Avenue

540 South from Nandina Street across 10 22
Main Street to Long Street

552 East of 24th Avenue, south from 25 172
railroad tracks to Main Street

556 South of Main Street, west of 25 157
Flannigan Road, southeast from
Main to Long Street

560 East of 27th Avenue, south of 10 23
Long Street, from Long Street
to Foothills Blvd,

564 South along Hawthorne Way, then 25 127
east to 38th Avenue

565 South of Long Street, 38th 10 37

Avenue east to 42nd Avenue





TABLE V-2
"FULL DEVELOPMENT' DESIGN FLOWS

Continued
-MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOW (cfs)
566 North of Long Street and east 10 40
along Long Street to 42nd Ave.
568 Along west side of 42nd Avenue 10 40
south then east to 43rd Avenue
572 North thru Willamette Industries 25 522
576 South of railroad tracks, east 25 360

along tracks between Clark Mill
Road and 24th Avenue

580 South of railroad track, east 25 102
along tracks between Clark Mill
Road and 40th Avenue

582 Northwest of South Santiam Hwy 25 269
to Clark Mi1l Road at railroad

584 South of railroad track, south- 10 29
east between 40th Avenue and 42nd
Avenue

586 South of South Santiam Hwy, south- 25 292
east between 37th Avenue to 43rd
Avenue

590 North along Long Street from 43rd 25 100
Avenue to 47th Avenue

594 South on 43rd Avenue from Long St. 10 97
to future Foothills Blvd.

597 South to Long St. on 45th Avenue 10 52

702 Ames Creek, Main Street north to 100 2463

railroad tracks

704 Ames Creek, Long Street north to 100 2362
Main Street

706 Ames Creek, Long Street south to 100 1972
12th Avenue

707 Ames Creek, 12th Avenue east to 100 1964
13th Avenue





TABLE IV-2

'FULL DEVELOPMENT' DESIGN FLOWS

Continued
MODEL NO. DESIGN DESIGN
GUTTER OR PIPE LOCATION FREQUENCY FLOW(cfs)

708 Ames Creek, 13th Avenue southeast 100 1972
to railroad tracks right-of-way

710 Ames Creek, railroad track right- 100 1914
of-way southeast to Turbyne Road

712 Ames Creek, Turbyne Road south- 100 1657
east to where Ames Creek nearly
meets Ames Creek Road

802 Southeast from South Santiam Hwy 10 35
south of 42nd Avenue across 44th
Avenue to 47th Avenue

803 South of railroad tracks north 10 56
of Osage Street

806 South of South Santiam Hwy, 45th 25 117
Avenue across 46th, 47th to
49th Avenue

810 South of Santiam Hwy along 49th 25 110
Avenue to Airport Road

814 East end of Airport Road, south 10 68
past end of 49th Avenue

818 Fast of 44th Avenue, west of 47th 25 129

Avenue, south of railroad
tracks to South Santiam Hwy
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DISCUSSION

This study has produced a planning model of the City's major

storm drainage.

Modeling of the City's watershed involves necessary averaging of
drainage conduit parameters such as slope, width, overflow depths,
etc. A consequence is that detail design of particular drainage
segments may differ from the average drainage cross-sections used

in the model. Channel changes may result from variable slopes

within a reach, energy dissipators to control velocity and erosion,
site specific decisions to change open channels to pipes, freeboard
added to flow depths shown, etc. The cross-sections shown as overlays
on the City topographic maps (see Map IV-3) are only typical of what

is necessary to pass the design runoffs.

The design runoffs, Table IV-2 and Appendix D are the most important
element of the Proposed Master Storm Drainage Plan. Drainage

improvements are to be based on these runoff rates.

DRAINAGEWAY ACCESS

A Master Storm Drainage Plan is of limited value if it cannot be
maintained. Something has to be done to reserve to the City the
right of access to all major drainages modeled. These drainages
are important to the public welfare and safety, and the City's growth.
Initially this 'something' could be a policy committing the City
to an opportunistic program of acquiring drainage access. It is

the right of access that is paramount, the legal form of access, whether





-28-

dedication or easement is secondary. However, dedication is favored
over easement. Such a program could be based on the example future
right-of-way needs shown. Existing recorded access rights could

be researched and plotted against these example future needs; then
public strategies could be formulated to assure the City's ability

to reach and care for all the major drainages.

It it clear that, nationwide, litigation resulting from increased
storm water runoff is on the rise. Within Oregon the 'civil law rule'
doctrine prevails in storm runoff judgements, but court decisions

in these cases are not predictable. If there is any trend in these
decisions it is towards 'equity' or 'reasonableness'. In this legal
climate, possible exposure to a potential liability suit for damages

is quite real.

RECOMMENDED ADDITIONAL STUDY

1. Calibrate and Verify SWMM, Why?

Because the application of SWMM is somewhat more art than science.
Calibration and verification permit refinement and checking of

the SWMM parameters used to describe the Sweet Home watershed,
thereby increasing the confidence in the design flows. A

recorded rainfall is input into the SWMM and the SWMM output flows
are compared with measured flows in several of the major drainages

around town. Differences are minimized by adjusting the model
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parameters. Three periods of rainfall-runoff are used. This

is calibration! To increase the model reliability still further,
another set of three rainfall-runoff periods is run through the

SWMM, and the SWMM and measured flows are again compared. Good
correlation would be expected. This is verification! To do

this in Sweet Home, several drainages must be gauged and recorded.
Locations must be chosen, as well as the type of gauge, and a

gauge rating curve prepared. The easiest locations (control sections)
may be found at culverts or at uniform reaches of open channels,

but each site must be investigated carefully.

Peak flow and time-of-peak (versus the complete hydrograph) are
all that is needed. The U.S. Geological Survey will lend crest

chart recorders (if available) to the City at no cost.

Gauge height discharges cr rating curves can be compiled
theoretically from published culvert capacity tables or if
an open channel reach is used for the control section, the
Manning equation may be used to define the reaches hydraulic

properties.

Investigate the feasibility of a large municipal detention on
Ames Creek behind 14th Avenue on the site of the 01d Mill Pond.
Work with the SWMM suggests that a detention basin sufficient to
regulate a 100 year runoff is possible. Some of this area is
currently designated as City Park which is a very compatible
land use with a detention basin. The old pond outlet structure

would be useful in the detention design. Requlation of Ames
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Creek at this point would reduce the need for downstream improvements.
The 100 year flood impact shown in the pending Federal Insurance
Agency Flood Insurance Rate Map (FIRM)12 could be reduced saving

'x' amount of insurance dollars over the life of the structure. Most
notably the wide-spread shallow flooding (FIRM Zone B) throughout

the downtown area might possibly be eliminated. (The Federal

Flood Insurance program does not require mandatory insurance in

Zone B.) A careful economic analysis of the alternatives is

required. It is recommended that these alternatives be explored before
the City approves this land for other uses. The area in question is
400 feet either side of Ames Creek from Carla Place Subdivision

downstream to the old pond outlet structure.

12
‘Preliminary' copy made available by the Public Works Department,
City of Sweet Home
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CHAPTER V
RECOMMENDATIONS

Based on the foregoing, we recommend:
1. That the City of Sweet Home adopt the proposed intensity-
frequency-duration curves prepared for the City.
2. That the City adopt the design frequepcy criteria proposed.
3. That the City adopt the detention concepts and criteria
proposed.
4. That the City adopt the Proposed Master Storm Drainage Plan.
5. That the City adopt policies which will reserve to the City,
via dedication or easement, the right of access to all drainages
modeled herein.
6. That the City Engineer become familiar with the EPA Storm
Water Management Model.
7. That the City install at least one (but preferably 3) runoff
measurement gauges this fall and that the storm water model
of the City of Sweet Home be calibrated and verified.
8. That the City's as-built records of existing enclosed storm
pipe be systematically improved.
9. Investigate feasibility of municipal detention facility on
Ames Creek upstream of 14th Avenue before releasing this land

to other uses.
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