Appendix B

Calculations for Hydrologic Analysis of
Existing Conditions




NEW WEST LINN PRIMARY SCHOOL
Hydrologic Summary for Existing Conditions

Hydrologic Soil Group (HSG): C
Curve Number (CN) Impervious Areas: 98
Curve Number (CN) Open Space Areas: 74
Sub-Basin Land Liss Area (ac) Percgnt Composite | Time of Congentration,
Impervious CN T, (min)

A Open Space 2.40 0% 74 19

B Open Space 2.70 0% 74 19

C Open Space 0.75 0% 74 14

D Open Space / Impervious 1.21 7% 76 19

Reference: "Urban Hydrology for Small Watersheds", NRCS Technical Release 55, Second Edition, June 1986
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Chapter 2 Estimating Runoff

Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2c  Runoff curve numbers for other agricultural lands V

e S ]
Curve numbers for
Cover description hydrologic soil group - —
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2 Fair 49 69 ~19 84
Good 39 61 (78) 80
Meadow—continuous grass, protected from — 30 58 71 8

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 7 83
the major element, ¥ Fair 35 56 70 4
Good 30 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). ¥ Fair 43 65 76 82
Good 32 58 72 79
Woods. & Poor 45 66 7 83
Fair 36 60 73 79
Good 30 ¢ 55 70 s
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

1 Average runoff condition, and I, = 0.2S.

2 Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > T5% ground cover and lightly or only occasionally grazed.

3 Poor: <50% ground cover.
Fair: 50 to 756% ground cover.
Good: >75% ground cover.

4 Actual curve number is less than 30; use CN = 30 for runoff computations.
5 CN'’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.

6 Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986)
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WINZLERSZKELLY

DATE:  5/28/2010
JOBNo:  10884-09009

JOB NAME: New West Linn Primary School
CALCBY: STS
SUB-BASIN: A - Existing Conditions

The following calculations are based on the procedures presented in the NRCS publication
TR-55: Urban Hydrology for Small Watersheds (June 1986 edition)

Sheet Flow
5 08 Tse = Travel Time for Sheet Flow (min)
.007(nL)0- ; . o
Tsp= (1,)05504 (60 min/hr) n = Manning's Roughness Coefficient (From Table 3-1)
2 ; ;
I, = 2-year, 24-hour rainfall (in)
L = Flow Length (ft) - 300 ft maximum
Parameters s = Land Slope (ft/ft)
n: 0.15
l,. 2.4in Table 3-1 Roughness coefficients (Mamning's n) for
2 & =] sheet [low
L: 300 ft
s: 0.05 f/ft Surface desceription nv
[ . | .
| TSF = 19 min Smooth surfaces (concerete, asphalt,
] ! gravel, or hare SOIL) ...c.ccomrevenricieccnieerconcsnnees 0.011
Fallow (no residuc) 0.05
Cultivated soils:
Residue cOVEr £20% .ovmerceeeerecereoriaerasneenans 0.06
Residue cover 200 v ieecccireverceirneineans 0.17
Grass:
SHOYE ITASS YA vin svmssnaasosmimessssyiss .15
Dense grasses 2 oo eeereseae e 0.24
Bermudagrass . ..usssiessssisssmsvessnsssssssosisiss 0.41
Range (Natliral) c.o.oocorveeee et caeeae 0.13
Waoods:
Light underbrush c..occncrconencenees 0.40
Pense underbrushi...masmsnsansssias 0.80

1 The n values are a composite of information compiled by Engman
(1986).

¢ Includes species such as weeping lovegrass, bluegrass, buttalo

grass, blue grama grass, and native grass mixtures.

When selecting n , consider cover o a lieight of about 0.1 [ This

is the only part of the plant. cover that will obstruct. sheet flow.

Page 1 of 2
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WINZLERSIKELLY

DATE:  5/28/2010
JOBNo:  10884-09009

JOB NAME: New West Linn Primary School
CALCBY: STS
SUB-BASIN: B - Existing Conditions

The following calculations are based on the procedures presented in the NRCS publication
TR-55: Urban Hydrology for Small Watersheds (June 1986 edition)

Sheet Flow
z - Tgr = Travel Time for Sheet Flow (min)
0.007(nL)°- ; . . »
Ter= (1,)0550-4 (60 min/hr) n = Manning's Roughness Coefficient (From Table 3-1)
2 . :
I, = 2-year, 24-hour rainfall (in)
L = Flow Length (ft) - 300 ft maximum
Parameters s = Land Slope (ft/ft)
n: 0.15
I, 2.4 i i Table 3-1 Roughness coefficients (Mamning’s n) for
2 241N E—— gheef low
L: 300 ft
s: 0.05 ft/ft Surface description ny
[ ;
! TSF =19 min Smooth surfaces (conerete, asphalt,
: gravel or DA SOl amsmmsssmassiasimmiis 0011
Fallow (no residue).... 0.05
Cultivated soils:
Residue cover £20% . 0.06
Residue cover 52096 .. wsumsisineinsisicssisens 0.17
(irass:
m Short erass NIAIIe c o . cooosmiriussivs e nssssissimassind 0.15
Dense GrassSes 2 o eeeeeeveseesaeiaeeeesesnens 0.24
Bermudagrass . «vncimwirinaimiaieiens 041
Bange (hatial Yo oo v st mmmssomssessssasssssssss 0.13
Woods:¥
Lightmderhoishi: s amssmismmsemsnme 0.40
Dense underbrush 0.80

I The n values are a composite of information compiled by Engman
(19856).

2 Includes species such as weeping lovegrass, bluegrass, buftalo
grass, blue grama grass, and native grass mixtures.

% When selecling n , consider cover o a heighl of about 0.1 1. This
is the only part of the plant. cover that will abstrict sheet flow.

Page 1 of 2
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WINZLERS KELLY

DATE:  5/28/2010
JOBNo:  10884-09009

JOB NAME: New West Linn Primary School
CALCBY: STS
SUB-BASIN: C - Existing Conditions

The following calculations are based on the procedures presented in the NRCS publication
TR-55: Urban Hydrology for Small Watersheds (June 1986 edition)

Sheet Flow
—— Tge = Travel Time for Sheet Flow (min)
.007(nL )" : . s
Tep= (1,)05504 (60 min/hr) n = Manning's Roughness Coefficient (From Table 3-1)
2 ; -
I, = 2-year, 24-hour rainfall (in)
L = Flow Length (ft) - 300 ft maximum
Parameters s = Land Slope (ft/ft) '
n: 0.15
by, 241 Table 3-1 Roughness coefficients (Manning's n) for
2 241N s sheet {low
L: 240 ft
s: 0.07 ft/ft Surface deseription nv
Tse= 14 min Smooth surfaces (conerete, asphalt,
gravel, or bare SOil) c.c e 0.011
Fallow (N0 vesidUe) s wssissimsesvismissmsssvisssasmsis 0.05
Cultivated soils:
Residue cover 2000 ...uuimiminssnmnsiwiss 0.06
ReSIdUe COVEr =200 o ooiovsvisinimsoismissesocmsmess 0.17
Grass:
M Short. grass praivie ... 0.15

Dense grasses 2/, 0.24

Bermudagrass . .. ) 0.41
Range (matwral) .. 0.13
Woods:

Light underbrush ... ceieiicceenconceriareccnnacnnees 0.40

Dense underbrush ....c..ooceicvnneeeinecscessnscicensenss 0.80

1 The n values are a composite of information compiled by Engman
(1986).

2 Includes species such as weeping lovegrass, bluegrass, buffalo

grass, blue grama grass, and native grass mixtures.

When selecling n , consider cover (o a height of about 0.1 (. This

is the only part of the plant. caver that will abstrcr sheet flow.

Page 1 of 2
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WINZLERSKELLY

DATE:  5/28/2010
JOBNo:  10884-09009

JOB NAME: New West Linn Primary School
CALCBY: STS
SUB-BASIN: D - Existing Conditions

The following calculations are based on the procedures presented in the NRCS publication
TR-55: Urban Hydrology for Small Watersheds (June 1986 edition)

Sheet Flow
T Tgr = Travel Time for Sheet Flow (min)
.007(nL)°- . . -
Ter= 05-04 (60 min/hr) n = Manning's Roughness Coefficient (From Table 3-1
(1)°°s . .
I, = 2-year, 24-hour rainfall (in)
L = Flow Length (ft) - 300 ft maximum
Parameters s = Land Slope (ft/ft)
n: 0.15
l. 2.4 i Table 3-1 Roughness coefficients (Manning's n) for
2: 2.4 1N ) sheet tflow
L: 300 ft
s: 0.05 ft/ft Surface deseription ny
TSF =19 min Smooth surfaces (conerete, asphalt,
gravel, or bare $0il) ..o . 0.011
Fallow (N0 YeSIANC] sinsomsmcsimsssssrisisisiasy 0.05
Cultivated soils:
Residue coverS200 s mmmmasmsiaessimsnis 0.06
Residue cover >20% .ooieeenenceee v 0.17
Grass:
> Short grass praivie i 0.15
Dense grasses 2 i wasaimmisinisrsimiin 0.24
Bermuidagrass . c.ooveiecrieneenccenve oo 0.41
Range (natiral) .. camssmemmrmsnmsmsimmings 0.13
Woods:3
Light underbrush ....oveenrcoricinconnaenncenncennces 0.40
Dense underbrush c....oeoccevececececcncernens . 0.80
I The n values are a composite of information compiled by Engman

(1986).

= Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

2 When selecling n , consider cover to a height of about 0.1 (1. This
is the anly part of the plant. cover that will abstruct sheet flow.

Page 1 of 2

436



Appendix C

Calculations for Hydrologic Analysis of
Proposed Conditions




NEW WEST LINN PRIMARY SCHOOL
Hydrologic Summary for Proposed Conditions

Hydrologic Soil Group (HSG): C
Curve Number (CN) Impervious Areas: 98
Curve Number (CN) Open Space Areas: 74
Sub-Basin Land ises Area (ac) Percgnt Composite | Time of Congentration,
Impervious CN T, (min)

A Open Space / Impervious 2.40 78% 93 10

B Open Space / Impervious 2.70 72% 91 10

C Open Space / Impervious 0.90 51% 86 10

D Open Space / Impervious 1.24 38% 83 10
Total: 7.24

Reference: "Urban Hydrology for Small Watersheds", NRCS Technical Release 55, Second Edition, June 1986

438




6EY

Flow (cfs)

2:50 -

2.00 -

1.50

1.00

0.50 -+

0.00 -

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow into Detention Chambers
SUB-BASIN A

100-Year Runoff

25-Year Runoff

\ 10-Year Runoff
5 5-Year Runoff

> 2-Year Runoff

S - e i K s

9 10 15 20

Time (hrs)




ovvy

Flow (cfs)

1.00

0.90

0.80 |-

0.70

0.60 -

0.50 |-

0.40

0:30 o~

1

0.10

0.00 -

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow out of Detention Chambers
SUB-BASIN A

10 15 20 25 30 35

Time (hrs)

40

45

50




|5 4%

Flow (cfs)

2.50

2.00 |

1.50

1,00 =

0.50 -

0.00

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow into Detention Chambers
SUB-BASIN B

100-Year Runoff

25-Year Runoff

\ 10-Year Runoff
\ 5-Year Runoff

;2-Year Runoff

T

9 10 15 20

Time (hrs)

25




vy

Flow (cfs)

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow out of Detention Chambers
SUB-BASIN B

1.20

1.00 - i S o b s e T S Y, i o TS

0.60 - R ———

100-Year Runoff

25-Year Runoff

0.40

10-Year Runoff

0.20

2-Year Runoff

0.00 - R WO S IS N S e —

0 5 10 15 20 25 30 35 40 45 50

Time (hrs)




4%

Flow (cfs)

0.70 -

0.60

0.50 -

0.40

0.30 -

0.20

0.10 -

0.00

NEW WEST LINN PRIMARY SCHOOL

Hydrograph for Proposed Conditions - Flow into Detention Chambers
SUB-BASIN C

10

10-Year Runoff
5-Year Runoff
\ == T / - - = B i =
‘ ‘\

Time (hrs)

: 2-Year Runoff

15

20

25




14744

Flow (cfs)

0.40

035 |—

0.30 -

0.25

0.20

0.15

0.10

005 e

0.00 -

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow out of Detention Chambers
SUB-BASIN C

100-Year Runoff

25-Year Runoff

. /

5-Year Runoff _\ 2-Year Runoff

YT T

10 15 20 25 30 35 40 45 50

Time (hrs)




) 4 4

Flow (cfs)

NEW WEST LINN PRIMARY SCHOOL
Hydrograph for Proposed Conditions - Flow into Detention Pond
SUB-BASIN D
0.90
080 B RN O TR O A A A O o S— iy =
0.70 + — a -
060 it A S S A AN O ro i
0.50 .
100-Year Runoff
0.30 - e e e —
25-Year Runoff
1 ,10-YearRunoff
il 5-Year Runoff
0.10 - - e e —
:2-Year Runoff
0.00 . b
0 5 10 15 20 25
Time (hrs)




474 4

Flow (cfs)

0.60

0.50

0.40

0.30

0.20 -

0.10

0.00

NEW WEST LINN PRIMARY SCHOOL

Hydrograph for Proposed Conditions - Flow out of Detention Pond

SUB-BASIN D

100-Year Runoff

25-Year Runoff

[\

10-Year Runoff

r Runoff 2-Year Runoff

T T

10 15

Time (hrs)

20

30




Appendix D

Water Quality Calculations




Project Name: New West Linn Primary School

Presumptive Approach Calculator ver. 1.1
Catchment ID:

Project Address: Rosemont Road

Catchment Data

Bioswale #1

Date: 06/02/10

Permit Number: [Permit #]

West Linn, OR

Designer: STS

Company: Winzler & Kelly

Run Time 6/2/2010 10:28:32 AM

Drainage Catchment Information

Catchment ID | Bioswale #1|
Catchment Area

Impervious Area 20,000|SF
Impervious Area 0.46|ac
Impervious Area Curve Number, CNip, 98
Time of Concentration, Tc, minutes 10|min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: 1 Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (I ist): 0.5]in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component

[ CF e (ranges from 1 to 3) 2[

_Design Infiltration Rates

lgsgn for Native (liest / CFeqr):
lgsgn for Imported Growing Medium :

2.00(in/hr

0.25|in/hr  Design infiltration rate < 0.5 in/hr

Execute SBUH 1
Calculations

0.4500 T
0.4000 +
0.3500 —+
0.3000 -+
0.2500 +
0.2000
0.1500
0.1000
0.0500 -+
0.0000 =
-0.0500

Flow (cfs)

SBUH Results

~—PR
e 2T
——5-yr

——10-yr

——25-yr

Peak Rate
cfs
0.075
0.253
0.309

0.364

0.42

Volume
(cf)
1045
3619

4448

[&))
N
“~
s3]

6109

J

Time (min.)

1320

AR

1440

Printed: 6/2/2010 10:29 AM
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Facility Design Data

Catchment ID:lioswaIe #1

Presumptive Approach Calculator ver. 1.1

Run Time 8:2i2G1 10:28.32 A
Project Name: New West Linn Primary School Catchment ID: _Bioswale #1 Date: 6/2/2010

Instructions:

1. Identify which Stormwater Hierarchy Category the facility

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.

5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: 3
Goal Summary:

Hi | RESULTS box below needs to display. .. Facility

Cxerar CRY. SWMM Requirement configurations

ategory Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drainageway, river. or storm-only pipe PASS N/A ALL
system.
Facility Type = Swale %
Facility Configuration: C
BASIN/
PLANTER <= | =
. SWALE C

Storage Depth 1

Facility — l
Bottom Area \ L ~GM Depth 1
1

Refer to Sloped Facility
Worksheet and enter

Variable Parameters GROWING MEDIUM Overflow
2 — _ROCK __ [
% O st s
ATV V 7 - .
Rock Bottom Area L-Rock Storage Depth Calculation Guide

Max. Rock Stor

DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE Bottom Area
Infiltration Area=__ 464  sf Rock Storage Bottom Area= 400  sf Per Swale Dims
Surface Capacity Volume = 214.2 cf Rock Storage Depth = 12 in
Rock Void Ratio = 0.3

Storage Depth 3 = 6 in
Growing Medium Depth = 18 in
Freeboard Depth = N/A in

Surface Capacity at Depth 1 = 214 cf Rock Storage Capacity = 60 cf

GM Design Infiltration Rate = 2,00  in/hr Native Design Infiltration Rate=_, 0.25 in/hr
Infiltration Capacity = 0.021 cfs Infiltration Capacity = 0.002 cfs
Overflow
RESULTS Volume
Pollution
Reduction | PASS I 814 CF _ 57% Surf. Cap. Used B R ]
100% Rock Cap. Used
Output File Current data has been exported:

Bioswale #1.xls 6/2/2010 10:28:50 AM

2-yr 5-yr 10-yr 25-yr
Peak cfs | 0.251 I 0.307 | 0.362 0.417

FACILITY FACTS

Total Facility Area Including Freeboard =
Sizing Ratio (Total Facility Area / Catchment Area) =

1,098 SF
0.055

Printed: 6/2/2010 10:29 AM
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Sloped Facility Worksheet

Presumptive Approach Calculator Ver 1.1

Instructions:
1. Refer to facility graphics and fill in all relevant facility parameters in the Data Entry tabie below. Data entry celis vary based on Facility Configuration selected on Facility Design Data tab.
2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Run Time Bi2:2010 128,52 Al

Project Name: New West Linn Primary School Date: 6/2/2010 Catch lD:EIoswals #1

SWALE
CEEET—— 7-__>—chndscupe ‘———'l
Whottorn

S | SmEWAKC SEGMENT
o ~v\j i -—7 — Comas SEGMENT

7 N ! Cents
CuRB Xt T Xright 1 Gheck 5 e SEGMENT
growing medium heck
depth Dys . | dom 3
]
’ 4 /I/—\ ] N v
Drock /_\1/_'\ \J \
ROCK STORAGE * Laagenantesd
€ Lom 3 L — "
/— am 3a Top OF CURs L“L ‘ segment 2 T —
!_. Wock | T IMAX WATER DEPTH
Ldah 3b e
SLOPED PLANTER e e ) L
I‘bi' wbo\lom =W?u| dscap 4‘1 Ll H““://
DL!S
,E O ,;,‘WWA | SIDEWALK GROWING MEDILIV Dz
CURB { —|
growing medium
depts ROCK STORAGE Drock
* r %ﬁ 1 and Xleftd
ghtl an lef -
Drock {iida tlopes) shouild Y% Ldam3a + Ldom3b — L dam3 PROFILE VIEW
ROCK STORAGE ., beset100.
t
! Wrock _ll
Data Entry
Parameters Rock Storage P ters [Error M g |
i Length of Downstream
Variable Facility facility Check Dam  Longitudinai Side Siope Side Slope  Downstream  Landscape | Rock Storage Rock Storage  Rock Void
Description| Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratio
Unit (ft) {ft) {fUft) (ft) (inches) (ft) (ft) (inches)
Variable
Symbol Lsegmem Ldam S Wbom)m Xlighl: 1 Xleﬂ: 1 Dds w landscape Wrock Drock N
1 18 2 0.035 5 3 3 8 11 5 12 0.3
2 18 2 0.035 5 3 3 8 11 5
3 18 2 0.035 5 3 3 8 11 5
4 18 2 0.035 5 3 3 8 1 5
5 18 2 0.035 5 3 3 8 1 5
6
7
8
8
10
Depth3=__ 6

Worksheet Calcuiations

Printed: 6/2/2010 10:29 AM



Presumptive Approach Calculator ver. 1.1

PR Con-C&F

Project Name:

Pollution Reduction Event
Surface Facility Modeling

New West Linn Primary School

s |nflow from Rain Event

RunTime: 6/2/2010 10:28:32 AM o o | FilEF At ;
Catchment ID'  Bioswale #1 Infiltration Capacity
Hierarchy: 4 Inflow-Infiltration
Facility Type:
Facility Configuration: Swale Total Flow to Below Grade Storage
c % Surface Capacity
0.1000 0%
0.0800
0.0600
Z 0.0400 -
£ g3 - 100% &
2 00200 = =
. e x‘j{“ {\
0.0000 / —4
500
-0.0200 "‘\\ R
-0.0400 200%
Time (min)
Pollution Reduction Event
Below Grade Modeling
wss Inflow to Rock Storage
e 2= |filtration Capacity
Inflow-Infiltration
Overflow to Approved Discharge
% Rock Capacity
0.0250 \ / 0%
0.0200 /
0.0150
0 / _
3 00100 3 100% &
° R TR R RRL L TR LR e
'8
0.0050
0.0000 ; : 5
L_._—/ 500 1000 1500 ™ 2000 2500
-0.0050 200%
Time (min)

Printed: 6/2/2010 10:29 AM
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BES - Presumptive Approach Calculator - Ver 1.0 Output Chart
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Project N\ame New West Linn Primary School
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——————— 2-yr Storm
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~~~~~~~ 25-yr Storm
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Time (min.)




Project Name:

Presumptive Approach Calculator ver. 1.1

New West Linn Primary School

Project Address: Rosemont Road
West Linn, OR

Designer: STS

Company: Winzler & Kelly

Catchment Data

Catchment ID:| Bioswale #2

Date: 06/02/10
Permit Number: [Permit #]

Run Time ©/2:2010 10:21:83 AM

Drainage Catchment Information

Catchment ID | Bioswale #2|
Catchment Area
Impervious Area 12,500|SF
Impervious Area 0.29]ac
Impervious Area Curve Number, CN;n, 98
Time of Concentration, Tc, minutes 10|min.

Site Soils & Infiltration Testing Data

Infiltration Testing Procedure: [

Open Pit Falling Head

Native Soil Field Tested Infiltration Rate (| jst): 0.5[in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component
CF st (ranges from 1 to 3) 2
'_Design Infiltration Rates
lasgn for Native (list / CFest): 0.25|in/hr  Design infiltration rate < 0.5 in/hr
lysgn fOr Imported Growing Medium: 2.00{in/hr
Execute SBUH |
Calculations |
]
SBUH Results Peak Rate  Volume |
(cfs) (cf)
——PR 0.047 853
0.3000 e 2eyr 0.158 2262
0.2500
0.2000
0.1500
§
-~ 0.1000
3
o
& 0.0500
0.0000 : b =
(an] o o o o o o o o o o o o
N < (o} 0 o N < (o] 0 o N <
_0_0500 1 - 35 N (32] < [{e} N~ o] D ‘c_)_ g Q 3
Time (min.) |

Printed: 6/2/2010 10:25 AM

453



Project Name: New West Linn Primary School

Presumptive Approach Calculator ver. 1.1

Instructions:

1. Identify which Stormwater Hierarchy Category the facility.

2. Select Facility Type.

Catchment ID: Bioswale #2

Run Time 8i272C
Date:

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.

5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category:
Goal Summary:

Hi h RESULTS box below needs ta display.. Facility
C'"“" y SWMM Requirement configurations
ategory Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drainageway, river. or storm-only pipe PASS N/A ALL
systen.

Facility Type = Swale

Refer to Sloped Facility
Worksheet and enter
Variable Parameters

DATA FOR ABOVE GRADE STORAGE COMPONENT
Infiltration Area= 425  sf
Surface Capacity Volume=_ 144.2 cf

Growing Medium Depth = 18 in

Facility Configuration: C

i Storage Depth 1
Facility I
Bottom Area ~GM Depth 1
1
] D B ,

Rock Bb.ttom Area

BASIN/
PLANTER <= !"’sw A C

GROWING MEDIUM

15 I oot o i
TV V

v
-Rock Storage Depth

Native Design Infiltration Rate =

BELOW GRADE STORAGE
Rock Storage Bottom Area = 375

Rock Storage Depth = 12
Rock Void Ratio = 0.3
Storage Depth 3 = 6 i

Rock Storage Capacity = 56

Infiltration Capacity =

100% Rock Cap. Used

Freeboard Depth = N/A in
Surface Capacity at Depth 1= 144 cf
GM Design Infiltration Rate=__ 2.00  in/hr
Infiltration Capacity =  0.020 cfs
Overflow
RESULTS Volume
Pollution
Reduction PASS | 432CF _ 31% Surf. Cap. Used
Output File

2-yr 5-yr 10-yr 25-yr
Peak cfs | 0.156 I 0.191 | 0.226[ 0.260

Run PAC I

[FACILITY FACTS

Total Facility Area Including Freeboard =
Sizing Ratio (Total Facility Area / Catchment Area) =

1,043 SF
0.083

Printed: 6/2/2010 10:25 AM
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Facility Design Data

Catchment lD:lioswaIe #2

} 12158 AM

__ e22010

Calculation Guide

Max. Rock Stor
Bottom Area
Per Swale Dims
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Instructions:

Presumptive Approach Calculator Ver 1.1

2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Project Name: New West Linn Primary School

A

Wla ndscape
[ F\\ __— | SIDEWALK
X

=— ||
% CURB feft ; ; Xright
growing medium {
— depth Dds
ROCK STORAGE

Whottom

I 1

Drock

|

Wiock

~

SLOPED PLANTER
|-‘D——Wbouom =chnuscope —_—‘—l
ds

SEGMEN
1

Date: 6/2/2010
T
Fansse SEGMENT
Check
dam 2

/\A//W/A

L sagment 1

-TOP OF CURB
AND SIDEWALX

GROWING MEDIUM

PE——

| Lsegment 2

Center
of

Check
dam

Sloped Facility Worksheet

1. Refer to facility graphics and fill in all relevant facility parameters in the Data Entry table below. Data entry cells vary based on Facility Configuration selected on Facility Design Data tab.

Run Time

Catchment ID:EIoswale #2

SEGMENT
3

e

e

Lsegment 3
MAY \WATER DEPTH
Ldom 3b

|

GROWING VEDIUV Dass

SE——

ROCK STORAGE Oroci

l\\‘

et

r P—_-'!L'?_E!VA'_-E_ GROWING MEDIUM
-‘AATA,MWAM —_— ]
CURB * ROCK STORAGE Drock
] growing medium L\-\ ROCK STORAGE Drack
depth -
} & - T—— T e
11 an e
: Drock (sda siopes) should % Lgamsa + Lasm3b — Ldam3 PROFILE VIEW
ROCK STORAGE * beset to 0.
!_ JerCK 1
Data Entry
Parameters Rock Storage P t {Error Messages
. Length of Downstream
Variable Facility facility Check Dam  Longitudinal Side Slope  Side Slope  Downstream  Landscape | Rock Storage Rock Storage  Rock Void
Description| Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratio
Unit (ft) (ft) (fUft) (ft) {(inches) (ft) (ft) {inches)
Variable
Symbol Lsegment Loam S Wottom xﬂghﬁ 1 Kiegt: 1 Dys Wlandscape Wioek Dyock
Il 17 2 0.027 5 3 3 6 11 5 12 03
2 17 2 0.027 5 3 3 6 11 5
3 17 2 0.027 5 3 3 6 11 5
4 17 2 0.027 5 3 3 6 11 5
5 17 2 0.027 5 3 3 6 11 5
6
7
8
9
10
Depth 3 = 6

Worksheet Calculations

Printed: 6/2/2010 10:25 AM



Presumptive Approach Calculator ver. 1.1

PR Con-C&F

Project Name:

Pollution Reduction Event
Surface Facility Modeling

New West Linn Primary School

s |Nflow from Rain Event

L

Run Time:  6/2/2010 10:21:53 AM === = |nfiltration Capacity
CatchmentID:  Bipswale #2
Hierarchy: 4 Inflow-Infiltration
Facility Type:
Facility Configuration: Swale Total Flow to Below Grade Storage
c % Surface Capacity
0.0600 0%
0.0500
0.0400
0.0300
& 00200 i o P Sy =l =
s - 100% T
8 00100 -
.
0.0000 5 :
2000 2500
-0.0100
-0.0200
-0.0300 200%
Time (min)
Pollution Reduction Event
Below Grade Modeling
weon Inflow to Rock Storage
=e=e == |Nfiltration Capacity
Inflow-Infiltration
Overflow to Approved Discharge
% Rock Capacity
0.0250 / 0%
0.0200 /
0.0150
0 / _
‘;' 0.0100 100% &
2 =
'S
J 0.0050 —
0.0000 :
1500 2000 2500
-0.0050 l 200%
Time (min)

Printed: 6/2/2010 10:25 AM

456




(“utw) sw g
T+ 00S0°0-
N N N N N N N N —_ - JEEN —_ = —a " i
® N o o & N = O © ®© O & b B8 N S © 0 ~N O H oW N -
® © A N O ® ©® & N O ® O A N © ®© O A N O ©® O & N
o ©6 ©o © © © © ©o o 6 6 O o o © © © o O © & o o o©o o
_ Y - 000070
MOINO JA-GZ swwmwososccese
MOIIND A~ eommmre T G050
MOYINQ JA-G ovcrssncssses -
. 5)
+ 00010
MOINQ JA-Z, mmomommmmeens M,
)
wo)S JA-GZ ~ernem <
-+ 00GL0
WI0IG JA-Q| «~anmne
wiojg JA-G ...
+ 00020
WI0IG JA-Z ~=mmmmm
+ 00920
0 uonelnBiuon Aljioe
SIBMS  adA| Ayjioe
€ AyoteselH
3019 ) uswiyojen - 000€°0
NV €G:L2:0l 0L0Z/2/9 auiluny
jo0yog AlBWlLig Uul 1SOpN MaN  BWeN Josfoid
uope|iuj [enued Jo uones|id 19}y MojINQ Jouny

457

ey ndino 0°L 49/ - Joje[najes yaeoiddy arnpdwnsaid - S39



Project Name:

New West Linn Primary School

Project Address: Rosemont Road

West Linn, OR
Designer: STS
Company: Winzler & Kelly

Presumptive Approach Calculator ver. 1.1
Catchment ID:

Run Time

Date: 06/02/10
Permit Number: [Permit #]

6/2/2010 10:39:04 AM

Catchment Data

Bioswale #3

Drainage Catchment Information

Catchment ID

| Bioswale #3|

Catchment Area

Impervious Area 15,400|SF
Impervious Area 0.35|ac
Impervious Area Curve Number, CNiq,, 98
Time of Concentration, Tc, minutes 10|min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: | Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (| t): 0.5(in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component
CFest (ranges from 1 to 3) 2
_Design Infiltration Rates
lgsgn for Native (liest / CFegt): 0.25|in/hr  Design infiltration rate < 0.5 in/hr
lgsgn for Imported Growing Medium: 2.00]|in/hr
| Execute SBUH |
Calculations
SBUH Results Peak Rate  Volume
cfs (cf)
—PR 0.058 805
0.3500 T — 'l 0.195 2787
0.3000
0.2500
0.2000
£ 0.1500
L
2 0.1000
i
0.0500
0.0000 e . T : ST S s S
-0.0500 L o S S Q 3 3 3 8 g Q 8 3
Time (min.)

Printed: 6/2/2010 10:39 AM
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Facility Design Data

@i Presumptive Approach Calculator ver. 1.1 Catchment ID:IioswaIe #3
N Run Time G130 103 1
Project Name: New West Linn Primary School Catchment ID: _Bioswale #3 Date: 6/2/2010

Instructions:

1. Identify which Stormwater Hierarchy Category the facility.

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.

5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: ) 3
Goal Summary:
" RESULTS box below needs to display. Facility
Hievarchy SWMM Requirement configurations
Category Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drainageway, river. or storm-only pipe PASS N/A ALL
system.
Facility Type = Swale \—'\—\
Facility Configuration: C
BASIN
PLANTER <= ! —s-BASIN/ T
. Storage Depth 1
Facility
- —GM Depth
Refer to Sloped Facility Bottom Area \! L i
Worksheet and enter P ] o o S
Variable Parameters GROWING MEDIUM Overflow
_ _ROCK _ T
T
Roci(. Bloitom Area-j Rock Storage Depth
DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE
Infiltration Area=__ 418 sf Rock Storage Bottom Area= 540  sf
Surface Capacity Volume = 147.7 cf Rock Storage Depth = 12 in
Rock Void Ratio = 0.3
Storage Depth 3 = _6___ in
Growing Medium Depth = 18 in
Freeboard Depth = N/A in
Surface Capacity at Depth 1= 148 cf Rock Storage Capacity = 81 cf
GM Design Infiltration Rate = 2.00 in/hr Native Design Infiltration Rate=  0.25 in/hr
Infiltration Capacity = 0.019 cfs Infiltration Capacity = 0.003 cfs
Ir Overflow
RESULTS Volume

Pollution
Reducion | PASS | 494 CF  52% Surf. Cap. Used _E"_FL’E_J

100% Rock Cap. Used

Calculation Guide

Max. Rock Stor.
Bottom Area
Per Swale Dims

. C t data hasb exported:
Output File urren as been exp

2-yr S-yr 10-yr 25-yr
Peak cfs | 0.192 l 0.235 l 0.278| 0.320

Bioswale #3.xls 6/2/2010 10:39:15 AM

FACILITY FACTS
Total Facility Area Including Freeboard = 1,428 SF
Sizing Ratio (Total Facility Area / Catchment Area) = 0.093

Printed: 6/2/2010 10:39 AM
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09%

Sioped Facility Worksheet

Presumptive Approach Calculator Ver 1.1

Instructions:

1. Refer to facility graphics and fill in all relevant facility parameters in the Data Entry table below. Data entry cells vary based on Facility Configuration selected on Facility Design Data tab.
2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Run Time Bide

Project Name: New West Linn Primary School Date: 6/2/2010 Catchment ID:@
SWALE
1 Wi, P |
1‘ Whottom |

SIDEWALK SEGMENT
=) e SEGMENT

i Krioht — 1 Chieck Caneer SEGMENT
growing medium { dam 2 Check
deplh Dds

| dam 3
? Diock \/W’\A_/ﬁ

ROCK STORAGE Lisagmark 1 1 }
L e Laom 3¢ TOP OF CURB | Lsegment 2
/— AND SIDEWALK Lijiny § Lsegment 3
f WIDCK 1 —_— MAX WATER DEPTH
/ Ldam 3b S
SLOPED PLANTER = /s ——3 1 o
Wbo(lom = wlur\uscope —‘-1 D. ! A — T
Dys = GROWING MEDIUV: ds1 | =
i e e — [ SIDEWAIK — <L GO MR R ] Dies
_—
CURB * ROCK STORAGE Drock I .
growing medium ROCK STORAGE Prock
depth g e N U O ROCK STORAGE Drock
§ 4 Xegh and Miafti P o e e
rightl an el - T e s
B (side slopes) should % Ldom3a + Ldom3b — Ldams PROFILE VIEW
ROCK STORAGE * besetto0.
l—--—-—-—————wmck ——————-I
Data Entry
Parameters Rock Storage P: ters [Error Messages i
i Lengthof  Downstream facility segment with warning message not fully utilized.
Variable Facility facility Check Dam  Longitudinal Side Slope Sige Slope ~ Downstream  Landscape | Rock Storage Rock Storage  Rock Void Create shorter facility segments to increase surface storage
Descriplion Segment segment Length Facility Slope Bottom Width Right Left Depth Width Width Depth Ratic capacity and infiltration area.
Unit {ft) {ft) (ftt) (ft) (inches) (fty (ft) {inches)
Variable
Symbo' Lsegment I-ﬂam S Wbottom X(ig ht- 1 Xleﬂ: 1 Dds Wlandscape Wmck Dmci( v
1 20 2 0.033 5 3 3 6 11 5 12 03 Warning
2 20 2 0.033 5 3 3 6 11 5 Warning
3 20 2 0.033 5 3 3 5 11 5 Warning
4 20 2 0.033 5 3 3 6 1 5 Warning
5 20 2 0.033 5 3 3 6 11 § Warning
6 20 2 0.033 5 3 3 6 11 5 Warning
7
8
9
10
Depth 3 = 6
Worksheet Calculations

Printed: 6/2/2010 10:39 AM



Presumptive Approach Calculator ver. 1.1

PR Con-C&F

Project Name:

Pollution Reduction Event
Surface Facility Modeling

New West Linn Primary School == [ Nflow from Rain Event

Run Time:  6/2/2010 10:39:04 AM === == |nfiltration Capacity
Catchment D! Bijgswale #3
Hierarchy: 4 Inflow-Infiltration
Facility Type:
Facility Configuration: Swale Total Flow to Below Grade Storage
G % Surface Capacity
0.0700 \ / 0%
0.0600 © /
0.0500 %;»
-
0.0400 i
7 0.0300 -
i;’ 0.0200 e 100% 2
2 K =
“ 00100 =
0.0000 Sl I
0.0100 4 P soc‘)‘_\—-—\_ 1000 1500 2000 2500
] .,._._\m__________"__\
-0.0200
-0.0300 200%
Time (min)
Pollution Reduction Event
Below Grade Modeling
= |Nflow to Rock Storage
=== == |nfiltration Capacity
Inflow-Infiltration
Overflow to Approved Discharge
~—— % Rock Capacity
0.0250 \ / 0%
0‘0200 §UAYA§-‘.-"§{-?¢M-3'E /
0.0150
) -
‘;’ 0.0100 . 100% 2
] o
w Fd
0.0050
0.0000 " ; . ,
) / 500 1000 1500 i 2000 2500
-0.0050 200%

Time (min)

Printed: 6/2/2010 10:39 AM
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BES - Presumptive Approach Calculator - Ver 1.0

Output Chart

Flow (cfs)

0.3500

0.3000

0.2500

0.2000

0.1500

0.1000

0.0500 -

0.0000

-0.0500

Runoff OQutflow After Filtration or Partial Infiltration

Project Name

Run Time
Catchment ID
Hierarchy

Facility Type

Facility Configuration

1800
1920
2040

Time (min.)

New West Linn Primary School
6/2/2010 10:39:04 AM

Bios
3

Swale

C

2160

2280

——————— 2-yr Storm
------- 5-yr Storm
S 10-yr Storm

~~~~~~~ 25-yr Storm

2-yr Outflow

e Boyr Outflow

10-yr Outflow

ssaanssscsnnn 25y OUutflow

2400
2520 2
2640
2760

2880 3




Presumptive Approach Calculator ver. 1.1

Catchment Data

Catchment ID:| Bioswale #4
Project Name: New West Linn Primary School Date: 06/02/10
Project Address: Rosemont Road Permit Number: [Permit #]
West Linn, OR RunTime  6/2/2010 10:43:38 AM
Designer: STS
Company: Winzler & Kelly

Drainage Catchment Information

Catchment ID | Bioswale #4|
Catchment Area
Impervious Area 34,700|SF
Impervious Area 0.80|ac
Impervious Area Curve Number, CNp, 98
Time of Concentration, Tc, minutes 10{min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: [ Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (I s): 0.5(in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component
CFest (ranges from 1 to 3) 2
Design Infiltration Rates
lasgn for Native (liest / CFest): 0.25|in/hr  Design infiltration rate < 0.5 in/hr
lasgn for Imported Growing Medium: 2.00{in/hr
Execute SBUH |
Calculations |
SBUH Results Peak Rate  Volume
cfs (ch)
—PR 8.13 1813
0.8000 - e Poyr 0.433 8279
0.7000 + —5-yr 0.538 7717
5000 1 |
G.6000 —10-yr 0832 9157 |
0.5000 + ‘
—25yr 0728 10589 |
. 0.4000 + ‘
@ ‘
£ 0.3000
3
=  0.2000 |
0.1000 {
|
0.0000 s T A |
ﬁ o o o o o o o o o o o o
-0.1000 T o N 8 & 3 N 3 8 3 & & I
i
Time (min.) :
|

Printed: 6/2/2010 10:44 AM
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Facility Design Data

Presumptive Approach Calculator ver. 1.1 Catchment lD:lioswale #4

Run Time BI040

Project Name: New West Linn Primary School Catchment ID: Bioswale #4 Date: 6/2/2010

Instructions:

1. Identify which Stormwater Hierarchy Category the facility.

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.

5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: 3
Goal Summary:

Hi I RESULTS box below needs to display.. Facility
(Erarey SWMM Requirement configurations
Category Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drainageway, river, or storm-only pipe PASS N/A ALL
system.
Facility Type = Swale L TR\
Facility Configuration: C
BASIN
PLANTER<—!—>SWALE/ l C
. Storage Depth 1
Facility
- —GM Depth
Refer to Sloped Facility Rk ‘\V! J{: T
Worksheet and enter S A Y x
Variable Parameters GROWING MEDIUM Overflow
ROCK
o | Sy BTy
oSk I
Rock Bottom Area -Rock Storage Depth
DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE
Infiltration Area= 1,086 sf Rock Storage Bottom Area = 840  sf
Surface Capacity Volume=_ 411.5 cf Rock Storage Depth = 12 in
Rock Void Ratio = 0.3
Storage Depth 3 = 6 in
Growing Medium Depth = 18 in
Freeboard Depth=  N/A  in
Surface Capacity at Depth1= 412 cf Rock Storage Capacity = 126  cf
GM Design Infiltration Rate=__ 2.00  in/hr Native Design Infiltration Rate=_ 0.25  in/hr
Infiltration Capacity = 0.050 cfs Infiltration Capacity = 0.005 cfs
Overflow
RESULTS Volume

Pollution
Reduction 1.306 CF _34% Surf. Cap.Used __ RunPAC I

100% Rock Cap. Used

Calculation Guide

Max. Rock Stor.
Bottom Area
Per Swale Dims

Output File Current data has been exported:

2-yr 5-yr 10-yr 25.yr Bioswale #4.xls 6/2/2010 10:43:53 AM

Peakcfs | 0434 | 0531 | 0627] 0723 |

FACILITY FACTS
Total Facility Area Including Freeboard = 1,824 SF
Sizing Ratio (Total Facility Area / Catchment Area) = 0.053

Printed: 6/2/2010 10:44 AM
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Presumptive Approac

instructions:

Project Name: New West Linn Primary School

'-. —

? CURB )-(laﬂ

SWALE
w

londscape

Whottom

Xnght
growing medium {
depth Dds

} |

Drock

=
bk

h Calculator Ver 1.1

SIDEWALK

Date:

SEGMENT

Clntnv

Chuck
jam

6/2/2010

SEGMENT

Center
of

Check
dﬂﬂ'\

\/_g/*\J‘u' ~

Sloped Facility Worksheet

1. Refer to facility graphics and fill in ali relevant facility parameters in the Data Entry table below. Data entry cells vary based on Facility Configuration selected on Facility Design Data tab.
2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Run Time 6id

Catchment lD:EIoswale #4

SEGMENT
3

Lstgmcnt K
MAX, \VATER DEPTH

GROWING MEDIUM

ROCK STORAGE Laagmant 1 }
‘ Er —tdom 30 TOP OF CURE L segment 2
— / AND SIDEWALK
I Wiock 1 \ S, SR ! T
IR - JON——
SLOPED PLANTER R
W, W,
R tom =W, .
|_—Eis e PR —._i GROWING MEOIUM Dd,‘ l
r SIDEWALK GROWING VEDIUM
i - Wﬁ,,wv.,.-.vvr..hwm —
CURB ROCK STORAGE Orock
growing medium ROCK STORAGE Drock
deplh —— 1
* I Note R —
Xrightl and Xieftl
Drock (sde slopes) should %* Laamsa + Laamsb — L gams PROFILE VIEW
ROCK STORAGE ‘ beset 10 0.
!* Wrock !
Data Entry
Parameters Rock Storage Par S [Error M g
X Length of Downstream
Variable Facility facility CheckDam  Longitudinal Side Slope  Side Slope  Downstream  Landscape | Rock Storage Rock Storage  Rock Void
Description| Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratio
Unit (ft) (ft) (ft/ft) (ft) (inches) (fl) (ft) (inches)
Variable
Symbol Lsegment s S Wattom xriahl: 1 Xie: 1 Dy Wlandscape Wiock Drock v
1 22 2 0.01 7 3 3 6 13 7 12 0.3
2 22 2 0.01 7 3 3 6 13 7
3 22 2 0.01 7 3 3 6 13 7
4 22 2 0.01 7 3 3 6 13 7
5 22 2 0.01 7 3 3 6 13 T
6 22 2 0.01 7 3 3 6 13 7
7
8
9
10
Depth 3 = 6

Worksheet Calculations

Printed: 6/2/2010 10:44 AM



Presumptive Approach Calculator ver. 1.1 PR Con-C&F

Pollution Reduction Event
Surface Facility Modeling

Project Name: New West Linn Primary School == [Nflow from Rain Event
RunTime: 6/2/2010 10:43:38 AM o o [filtrati ;
Catchment D' Bjoswale #4 Infiltration Capacity
Hierarchy: 4 Inflow-Infiltration
Facility Type:
Facility Configuration: Swale Total Flow to Below Grade Storage
c % Surface Capacity
0.1600 0%
0.1400
0.1200
0.1000
0.0800
w
‘G 0.0600 =
; mmm?&?w‘m,..um.?woma—mmmmmmmmmmm»100%E
3 0.0400 ?, =
w &
0.0200 g
e »
0.0000 o / g
-0.0200 2000 2500
-0.0400
™
-0.0600 200%
Time (min)
Pollution Reduction Event
Below Grade Modeling
= |Nflow to Rock Storage
=== == nfiltration Capacity
Inflow-Infiltration
= Overflow to Approved Discharge
% Rock Capacity
0.0600 \ / 0%
0.0500 \ /
0.0400 \\ :
@ 0.0300 5 /
s : Fi 5
> Fy 7 F 100% .
2 0.0200 i =\ =
: {‘/ \_\_':c.-m.-.v.-mmwwmmm
0.0100 ++/
0.0000 j,/ , , :E
[ 500 1000 1500 ™ 2006 2566-
-0.0100 200%

Time (min)

Printed: 6/2/2010 10:44 AM
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BES - Presumptive Approach Calculator - Ver 1.0 Output Chart

Runoff Outflow After Filtration or Partial Infiltration

Project Name New West Linn Primary School
Run Time 6/2/2010 10:43:38 AM

0.8000 - CatchmentID Bjos
Hierarchy
; Facility Type swale
0.7000 + Facility Configuration
00000 e 2-yr Storm
05000 - B 5-yr Storm
------- 10-yr Storm
0.4000 -
o weweeee 26291 Storm
8
> 0.3000 2-yr Outflow
o
- ANV 5_yr OUtﬂOW
0.2000
10-yr Outflow
0.1000 25-yr Outflow
0.0000 by A A M
O O O O O O O O O O o o
© ©®© O N ¥ ©® ® S N ¥ © ©
2 ¢ 228 583 & &K Y
-0.1000 +

Time (min.)




Project Name: New West Linn Primary School

Project Address: Rosemont Road

West Linn, OR

Designer: STS

Company: Winzler & Kelly

Presumptive Approach Calculator ver. 1.1
Catchment ID:| Bioswale #5

Catchment Data

Date: 06/02/10
Permit Number: [Permit #]

Run Time 8/2/2010 10:48:10 AM

Drainage Catchment Information

Catchment ID | Bioswale #5|
Catchment Area
Impervious Area 22,000|{SF
Impervious Area 0.51)ac
Impervious Area Curve Number, CNiq, 98
Time of Concentration, Tc, minutes 10|min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: | Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (I 1s): 0.5(in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component
Tmst (ranges from 1 to 3) 2
'—Design Infiltration Rates
lgsgn fOr Native (liest / CFesr): 0.25(in/hr  Design infiltration rate < 0.5 in/hr
l4sgn fOr Imported Growing Medium : 2.00|in/hr

{
|

Execute SBUH
Calculations J

0.5000

0.4000

0.3000

ey

2 0.2000

k)

3 :

2 0.1000 -
0.0000
-0.1000

SBUH Results

——=PR
........ = 2-yr
—5-yr

—10-yr

——25-yr

Time (min.)

Peak Rate  Volume

cfs (cf)
0.082 1150
0.278 3881
0.34 4893
0.401 5806
0.462 6720

Printed: 6/2/2010 10:48 AM
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Presumptive Approach Calculator ver. 1.1

Facility Design Data

Catchment lD:|ioswaIe #5

19) 1

10 AM

Run Time Bi

Project Name: New West Linn Primary School

Instructions:
1. Identify which Stormwater Hierarchy Category the facility.
2. Select Facility Type.

Catchment ID: Bioswale #5

Date:

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.
5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: 3
Goal Summary:
Hi h RESULTS box below needs to display.. Facility
erarchy SWMM Requirement configurations
Category Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drmnag:;;?gl;’nven or storm-only pipe PASS N/A ALL

Facility Type = Swale

S ey,

Facility Configuration: C

Refer to Sloped Facility
Worksheet and enter
Variable Parameters

Rock Bbi:tom Area

BASIN/
PLANTER <= ! - ALY

IC|

Storage Depth 1

Facility I
Bottom Area —GM Depth 3
1
‘— i EE=r X
“| GROWING MEDIUM Overflow
EEa= s ETT —_—

V i

|
Rock Storage Depth

DATA FOR ABOVE GRADE STORAGE COMPONENT

BELOW GRADE STORAGE

6/2/2010

Calculation Guide

Max. Rock Stor.
Bottom Area
Per Swale Dims

Infiltration Area= 919 sf Rock Storage Bottom Area = 760 sf
Surface Capacity Volume = 3024 cf Rock Storage Depth = 12 in
Rock Void Ratio = 0.3
Storage Depth 3 = 6 in
Growing Medium Depth = 18 in
Freeboard Depth = N/A in
Surface Capacity at Depth 1= 302 cf Rock Storage Capacity = 114  cf
GM Design Infiltration Rate = 2.00  in/hr Native Design Infiltration Rate=  0.25 in/hr
Infiltration Capacity = 0.043  cfs Infiltration Capacity = 0.004 cfs
Overflow
RESULTS Volume
Pollution ’
Reducton | PASS | 698 CF _ 19% Surf. Cap. Used ik I
_100% _Rock Cap. Used
d:
Output File Current data has been exporte
2-yr 5.yr 10-yr 25.yr Bioswale #5.xls 6/2/2010 10:48:23 AM
Peakcfs | 0.274 | 0335 | 0396| 0457

FACILITY FACTS

Total Facility Area Including Freeboard =
Sizing Ratio (Total Facility Area / Catchment Area) =

1,956 SF
0.089

Printed: 6/2/2010 10:48 AM
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instructions:

Project Name: New West Linn Primary School

SWALE

4Wlurvdscupe _—

—

Woottom

left ]
growing medium

depth Dys

Drock

ROCK STORAGE

]
ﬁf |

SIDEWALK

'

Wrock

Presumptive Approach Calculator Ver 1.1

Date:
SEGMENT Rl
| Chask
dam

L gegment 1

M

CURB

Variable
Description
Unit
Variable
Symbol

5/2/2010
SEGMENT -
Center
2 Ch‘:’nk

dam

Lsegment 2

-TOP OF CURB
f AND SIDEWALK

—

Sloped Facility Worksheet

1. Refer to facility graphics and fili in all relevant facility parameters in the Dala Enlry table below. Data entry celis vary based on Facility Configuration seiected on Facility Design Data tab.
2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Run Time B0 A
Catch t ID:ﬁloswale #5
SEGMENT

3

Lsegment 3
IVIAX WATER DEPTH

L gar

//«w o

GROWING MEDIUM

ROCK STORAGE

Das3

Jj’mck

= 1 i r = e R s
SLOPED PLANTER e
r-‘—* Wbollom = Wvul A'
Dys — GROWING MEOIUM ds1 I
r m GROWING MEDILM
WM e —_— ]
* ROCK STORAGE I Drack
growing medium ROCK STORAGE
depth - —_— 1t
I f = - T o e
ri an 1
Dioci (sld‘e siopes) should %* Ldomdc + Ldam3b — L dam3 PROFILE VIEW
ROCK STORAGE * beset to0.
!— wl‘OCk 1
Data Entry
P. ters Rock Storage P t [Error M g
Length of Downstream
Facllity facility Check Dam  Longitudinal Side Slope Side Slope  Downstream  Landscape | Rock Storage Rock Storage ~ Rock Void
Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratio
(ft) (ft) (fuft) (ft) (inches) (ft) (ft) (inches)
Lsegment Lgam S Whttom Xiight: 1 Xett: 1 Dys Wiangscape |  Wrock Drock ¥

1 21 2 0.02 5 3 3 6 11 5 12 0.3

2 21 2 0.02 5 3 3 6 1 5

3 21 2 0.02 5 3 3 6 1 5

4 21 2 0.02 5 3 3 6 11 5

5 21 2 0.02 5 3 3 6 1 5

6 21 2 0.02 5 3 3 6 1 5

7 21 2 0.02 5 3 3 6 1" 5

8 21 2 0.02 5 3 3 6 1 5

9

10

Depth 3 = 6

Worksheet Calculations

Printed: 6/2/2010 10:48 AM



Presumptive Approach Calculator ver. 1.1

PR Con-C&F

Project Name: New West Linn Primary School
Run Time: 6/2/2010 10:48:10 AM
Catchment ID:  Bjoswale #5

Hierarchy: 4
Facility Type:
Facility Configuration:

Swale

Pollution Reduction Event
Surface Facility Modeling

== | Nflow from Rain Event

=== == |nfiltration Capacity

Inflow-Infiltration
—eeee ToOtal Flow to Below Grade Storage

% Surface Capacity

0.1000 \/

0.0800

0%

0.0600

0.0400

100%

0.0200

Flow (cfs)

% Full

0.0000

1000 1500

2000 2500

¢ /5
10,0200

0.0400 = el

-0.0600

200%

Time (min)

Pollution Reduction Event

Below Grade Modeling

w=wnvne | Nflow to Rock Storage

=== == |nfiltration Capacity
Inflow-Infiltration

Overflow to Approved Discharge
% Rock Capacity

0.0500

0.0400

0%

0.0300

0.0200

Flow (cfs)

100%

% Full

0.0100

0.0000

-0.0100

200%

Time (min)

Printed: 6/2/2010 10:49 AM
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BES - Presumptive Approach Calculator - Ver 1.0

Output Chart

Flow (cfs)

0.5000

0.4000

0.3000

0.2000

0.1000

0.0000

-0.1000

600

720

»

840
960
1080

Time (min.)

1200

1320

*%

Runoff Outflow After Filtration or Partial Infiltration

Project Name New West Linn Primary School
Run Time ©6/2/2010 10:48:10 AM

Catchment ID  Bjos
Hierarchy™ 4
Facility Type gwale

Facility Configuration

P

1440

1560

1800
1920
2040
2160

2280

------- 2-yr Storm
~~~~~~ 5-yr Storm
------- 10-yr Storm

“““““““ 25-yr Storm

2-yr Outflow

........................... 5-yl‘ Outflow

10-yr Outflow

25-yr Outflow

)

2400
2520
2640
2760

2880




Project Name:

New West Linn Primary School

Project Address: Rosemont Road

West Linn, OR
Designer: STS
Company: Winzler & Kelly

Permit Number: [Permit #]

Run Time  6/18/2010 3:11:51 PM

Presumptive Approach Calculator ver. 1.1
Catchment ID:

Catchment Data

Bioswale #6

Date: 06/02/10

Drainage Catchment Information

Catchment ID [Bioswale #6]
Catchment Area

Impervious Area 37,100|SF
Impervious Area 0.85|ac
Impervious Area Curve Number, CNiy,, 98
Time of Concentration, Tc, minutes 10|min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: [- Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (lig): 0.5}in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor a)mponent

[ CF oy (ranges from 1 to 3) 2[

[ Design Infiltration Rates
lasgn fOr Native (liest / CFiesy): 0.25|in/hr  Design infiltration rate < 0.5 in/hr
l4sgn fOr Imported Growing Medium: 2.00{in/hr

Execute SBUH W
Calculations |

Flow (cfs)

SBUH Results

=PRI
—2yr
—0yr
—10-yr

—25-yr

Peak Rate

(cfs)

0.139

0.47

0.573

0.676

0.779

Volume

(ch
1939

6713
8251

9791

11332

' TN
UL I S B R

Time (min.)

Ty
R ERRREE

o

<
ee]

TT7
TTT

o
©
(o>}

Printed: 6/18/2010 3:13 PM
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Facility Design Data

ﬁ Presumptive Approach Calculator ver. 1.1 Catchment ID:ioswale #6
i)
e 4

Run Time 6/18/2010 3:11:51 PM
Project Name: New West Linn Primary School Catchment ID: Bioswale #6 Date: 6/2/2010

Instructions:

1. Identify which Stormwater Hierarchy Category the facility.

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales
and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

4. Select type of facility configuration.

5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: ! 3
Goal Summary:
" RESULTS box below needs to display. . Facility
Hierarchy SWMM Requirement configurations
Category Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to drainageway, river. or storm-only pipe PASS N/A ALL
system.
Facility Type = Swale %
Facility Configuration: C
T Y C
at Storage Depth 1
Facility -
.. ~GM Depth
Refer to Sloped Facility Skt Ao QVI L P
Worksheet and enter I N X
Variable Parameters GROWING MEDIUM Overflow
= ROCK
Nl T
S n] J ¥ Y
Rock Bottom Area Rock Storage Depth
DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE
Infiltration Area= 845  sf Rock Storage Bottom Area=__ 595  sf
Surface Capacity Volume =  324.9 cf Rock Storage Depth = 12 in
Rock Void Ratio = 0.3
Storage Depth 3 = 6 in
Growing Medium Depth = 18 in
Freeboard Depth=__ N/A__in
Surface Capacity at Depth 1 = 325 cf Rock Storage Capacity = 89 cf
GM Design Infiltration Rate=  2.00  in/hr Native Design Infiltration Rate= _ 0.25 _ in/hr
Infiltration Capacity = 0.039 cfs Infiltration Capacity =  0.003 cfs
Overflow
RESULTS Volume

Pollution
Reduction 1,580 CF _71% _Surf. Cap. Used frliay |

100% Rock Cap. Used

Calculation Guide

Max. Rock Stor.
Bottom Area
Per Swale Dims

Output File Current data has been exported:

2-yr 5-yr 10-yr 25-yr
Peak cfs | 0.466 0.570 | 0.673 0.775

Bioswale #6.xls 6/18/2010 3:12:38 PM

[FACILITY FACTS
Total Facility Area Including Freeboard = 1,571 SF

Sizing Ratio (Total Facility Area / Catchment Area) = 0.042

Printed: 6/18/2010 3:13 PM
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VA 4

Instructions:
1. Refer to facility graphics and fill in all relevant facility parameters in the Data Entry table below. Data entry cells vary based on Facility Configuration selected on Facility Design Data tab.

Presumptive Approach Calculator Ver 1.1

2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Sloped Facility Worksheet

RunTime  6/18/2010 3:11:51 PM

Project Name: New West Linn Primary School Date: 6/2/2010 Catchment ID:[Bioswale #6
SWALE
. w, |
! Whottorn I
T j [ SIDEWAK SEGMENT
' \\\“\_*L“E”L/—f ' chigae SEGMENT
X et Xright — 1 Chegk Senter SEGMENT
growing medium { dam 2 Check
depth Dys /‘\\/\_,, | En 3
” = s e o | e I
+ b e - . -
Drock / B SR \‘,_ = \
ROCK STORAGE [———
i e Ldam 30 TOP OF CURB Lsegment 2
s . —— /_ AND SIDEWALK Lsogment 3
‘+,,, — MW —— _._‘ N s~ MAY WATER DEPTH
“ e Ldom b
SLOPED PLANTER e - L
- W _W, o L 1
' i bottorn landscape —| ROWING D ID“' i
1 pr—— GROWING MEDIUM
‘ P w,rv_v‘,.m, .......... uof SDEWME - _ﬂﬁ_v\\&_h GROWING MEDIUM :]:DG*’
CURB T ROCK STORAGE Droci
R growing medium AOCK STORAGE Drack
depth - ROCK STORAGE Drock
= ’ === ‘ | Note s —— o
Xrightl and Xleftl R
Drock (sld"“luppj) sﬁwld * Ldomde + Lgom3o — Ldam3 PROFILE VIEW
ROCK STORAGE L besettoO.
[ |
| Wiock —— —
Data Entry
Paramet: Rock Storage Parameters {Error M g |
. Length of Downstream
Variable Facility facility Check Dam  Longitudinai Side Siope Side Slope  Downstream  Landscape | Rock Storage Rock Storage  Rock Void
Description| Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratio
Unit (ft) (ft) (ft/ft) (ft) {inches) (ft) (ft) {(inches)
Variable
Symbol Lsaamant Ldam S Wbomm Xﬁgm: 1 xleﬂ: 1 Dds Wlandtcape Wmck Drnck v
1 19 2 0.01 5 3 3 6 11 5 12 0.3
2 19 2 0.01 5 3 3 6 1 5
3 19 2 0.01 5 3 3 6 1 5
4 19 2 0.01 5 3 3 6 11 5
5 19 2 0.01 5 3 3 6 11 5
6 19 2 0.01 5 3 3 6 1 5
7 19 2 0.01 5 3 3 6 11 5
8
9
10
Depth 3 = 6

Worksheet Calculations

Printed: 6/18/2010 3:13 PM




Presumptive Approach Calculator ver. 1.1

PR Con-C&F

Project Name:

Run Time:
Catchment ID:
Hierarchy:

Facility Type:

Facility Configuration:

Pollution Reduction Event
Surface Facility Modeling

New West Linn Primary School : Inflow from Rain Event
6/1 8/2010 3:11:51 PM " == = |nfiltration Capacity
Bioswale #6

] |

Swale .
ke i

Inflow-Infiltration
Total Flow to Below Grade Storage
% Surface Capacity

0%

0.1600

0.1400

0.1200

0.1000

0.0800

0.0600

- 100%

% Full

Flow (cfs)

0.0400 i B s e P i R R R W
0.0200 7 % L

0.0000

/ 500 0 1500 2000 2500 -

-0.0200

-0.0400

200%

-0.0600

Time (min)

Pollution Reduction Event
Below Grade Modeling

Inflow to Rock Storage

=== == [nfiltration Capacity
Inflow-Infiltration

== Qverflow to Approved Discharge
—— % Rock Capacity

0%

0.0450

0.0400

0.0350

\ /

0.0300

0.0250

0.0200

/ L 100% 2

0.0150

Flow (cfs)

%

0.0100

0.0050

0.0000

-0.0050

-0.0100

Time (min)

Printed: 6/18/2010 3:13 PM

476




LLY

BES - Presumptive Approach Calculator - Ver 1.0 Qutput Chart

Runoff Outflow After Filtration or Partial Infiltration
Project Name New West Linn Primary School
Run Time 6/18/2010 3:11:51 PM
0.9000 + Catchment ID Bijos
Hierarchy 3
Facility Type gwale
0.8000 + Facility Configuration
0.7000 l o I
| 2-yr Storm
0.6000 + l ——————— 5-yr Storm
os000 +  ® ) e 10-yr Storm
R —— 25-yr Storm
» 04000 —+
‘;' s 2y Quitflow
o —
L 9esmT = 5.y 1 Outfiow
0.2000 + e 4 0-yr Outflow
s 25-yr Outflow
0.1000 + L e e —
0.0000 H
D o o o o [} o o o o o o o o o o (@]
Q o N < [(o} 00 o N < (o] e8] o N <t (o] 00
O N ® « W © ® O© O - o ¥ 1O O N~ ©
-0.1000 + - - v - +© © +© - o &N &N o N N N o
Time (min.)




Project Name: New West Linn Primary School

Presumptive Approach Calculator ver. 1.1 Catchment Data

Catchment ID:| Bioswale #7
Date: 06/02/10

Project Address: Rosemont Road

Permit Number: [Permit #]

West Linn, OR

Run Time 8/2/2010 10:57:43 AM

Designer: STS

Company: Winzler & Kelly

Drainage Catchment Information

Catchment ID | Bioswale #7|
Catchment Area
Impervious Area 45,700|SF Catchment Area Exceeds 1 Acre
Impervious Area 1.05|ac
Impervious Area Curve Number, CNiq, 98
Time of Concentration, Tc, minutes 10| min.
Site Soils & Infiltration Testing Data
Infiltration Testing Procedure: [ Open Pit Falling Head
Native Soil Field Tested Infiltration Rate (I s): 0.5(in/hr
Bottom of Facility Meets Required Separation From
High Groundwater Per BES SWMM Section 1.4: Yes
Correction Factor Component
—C_Ftest (ranges from 1 to 3) 2
Design Infiltration Rates
lysgn for Native (liest / CFest): 0.25|in/hr  Design infiltration rate < 0.5 in/hr
lgsgn for Imported Growing Medium: 2.00lin/hr

([ Execute SBUH |
Calculations |

1.2000 +

1.0000 +

0.8000 +

0.6000

0.4000 +

Flow (cfs)

0.2000 +

0.0000 =

-0.2000 —~

s

SBUH Results

Peak Rate  Volume

cfs (cf)

—PR 0.171 2388
s 2-y1 0.578 8269
—5yr 0.708 10163

——10-yr 0.833 12060

——25-yr 0.955 13959

——
e

480
600
720

Time (min.)

840
960
1080
1200
1320
1440

Printed: 6/2/2010 10:58 AM
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Presumptive Approach Calculator ver. 1.1

Project Name: New West Linn Primary School

Instructions:
1. Identify which Stormwater Hierarchy Category the facility.
2. Select Facility Type.

Catchment ID: Bioswale #7

Facility Design Data

Catchment lD:lioswaIe #7

Run Time

Date:

10 10:57:43 AM

___6i212010

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales

and sloped planters that use the PAC Sloped Facility Worksheet to enter data.
4. Select type of facility configuration.
5. Complete data entry for all highlighted cells.

Catchment facility will meet Hierarchy Category: 3
Goal Summary:
Hi b RESULTS box below needs to display. .. Facility
Cner:rc v SWMM Requirement configurations
“ategory Pollution 10-yr (aka disposal) as a allowed
Reduction as a
3 Off-site flow to dramagse;z:eyl;lrwer. or storm-only pipe PASS N/A ALL

Facility Type = Swale

Facility Configuration:

c

Facility
Bottom Area

Refer to Sloped Facility
Worksheet and enter

BASIN/
PLANTER<—!—>sw L

Storage Depth 1
I —GM Depth
1 1
——% FrF—1 X

LC]

Calculation Guide

Max. Rock Stor.
Bottom Area
Per Swale Dims

Variable Parameters GROWING MEDIUM Overflow
— _ROCK _ T
S S Y e —
SRS R Y |
Rock Bottom Area Rock Storage Depth
DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE
Infiltration Area= 1,269 sf Rock Storage Bottom Area = 900
Surface Capacity Volume = 483.4 cf Rock Storage Depth = 12
Rock Void Ratio = 0.3
Storage Depth 3 = 6
Growing Medium Depth = 18 in
Freeboard Depth = N/A in
Surface Capacity at Depth 1= 483 cf Rock Storage Capacity = 135
GM Design Infiltration Rate =  2.00  in/hr Native Design Infiltration Rate=  0.25
Infiltration Capacity = 0.059 cfs Infiltration Capacity = 0.005
Overflow
RESULTS Volume
Pollution
Reduction I PASS I 1,851 CF _ 46% Surf. Cap. Used tlal l
100% Rock Cap. Used
Output File

2-yr 5-yr 10-yr 25-yr
Peak cfs 0.573 0.701 | 0.828] 0.954

Bioswale #7.xls

Current data has been exported:

6/2/2010 10:57:59 AM

FACILITY FACTS

Total Facility Area Including Freeboard =
Sizing Ratio (Total Facility Area / Catchment Area) =

2,308 SF
0.051

Printed: 6/2/2010 10:58 AM
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Instructions:

1. Refer to facility graphics and fiil in all relevant facility parameters in the Data Entry table below. Data entry cells vary based on Facility Configuration selected on Facility Design Data tab.
2. Delete all facility parameters that may have been entered by the previous iteration that are no longer applicable.

Project Name: New West Linn Primary School

SWALE

Wlandscope

il

Whottom

[ SIDEWALK

s =]
CURB Xen . 3 Xright
growing medium
depth Dys
Drock
ROCK STORAGE ‘

Wiock

Presumptive Approach Caicuiator Ver 1.1

SLOPED PLANTER

’-‘7 wbonom =wlondscape ———’-1
Dy< —

SEGMENT
1

Date:

Center
f

o
Check
dam

Lsegment 1

-TOP OF CURS
AND SIDEWALK

GROWING MEDIUM

6/2/2010

SEGMENT
2

Lsegment 2

Center
f

of
Check
dam

Run Time

Sloped Facility Worksheet

i

57 4R AR
swale #7

Catchment ID:E

SEGMENT

GROWING MEDIUM

3

L segment 3

7~ MAX \WWATER DEPTH

—_—

—_—

_— |

r 'm . GROWING WEDIUM
e rete e A —_—
CURB ’ ROCK STORAGE Droci
growing medium ROCK STORAGE
depth fJ |
’ 4 !)%:l; 1and Xieftl [ —
ght1 and Xle
Drock (sde slopes) should % Ldam3a + Ldom3b - Ldoms PROFILE VIEW
ROCK STORAGE * beset to 0.
}— — - — —VVI'OCK = "“—‘
Data Entry
P. s Rock Storage Par [Error M
. Lengthof  Downstream
Variable Facllity facility CheckDam  Longitudinal Side Slope  Side Slope  Downstream  Landscape | Rock Storage Rock Storage  Rock Void
Description | Segment segment Length Facility Slope  Bottom Width Right Left Depth Width Width Depth Ratic
Unit (ft) (ft) (ft/ft) (ft) (inches) (fty (ft) (inches)
Variable
Symbol Lsepment Ldam S Wbotlcm xrlgnt: 1 X!eﬂ: 1 Dds Wlandscape Wmck Drock v
1 20 2 0.01 5 3 3 6 11 5 12 0.3
2 20 2 0.01 5 3 3 € 11 5
3 20 2 0.01 5 3 3 6 1 5
4 20 2 0.01 5 3 3 6 1 5
5 20 2 0.01 5 3 3 6 11 5
6 20 2 0.01 5 3 3 6 11 5
i 20 2 0.01 5 3 3 6 1 5
8 20 2 0.01 § 3 3 6 11 5
9 20 2 0.01 5 3 3 5} 11 8
10 20 2 0.01 5 3 3 <] 1 5
Depth 3 = 8

Worksheet Calculations

Printed: 6/2/2010 10:58 AM




Presumptive Approach Calculator ver. 1.1 PR Con-C&F

Pollution Reduction Event
Surface Facility Modeling

Project Name: New West Linn Primary School s |Nflow from Rain Event
RunTime: 6/2/2010 10:57:43 AM

CatchmentID:  Bioswale #7
Hierarchy:

Facility Type:
Facility Configuration:

=== == |Nfiltration Capacity

Inflow-Infiltration

Swale - Total Flow to Below Grade Storage

% Surface Capacity

0.2000 0%
0.1500
0.1000
w
s
> 0.0500
L) a ~ o .
™ S, 2 e ;‘:..,..........._
5 |
0.0000 Pt .* : :
/4
0 // 500 1000 1500 2000 2500
-0.0500
-0.1000 200%
Time (min)
Pollution Reduction Event
Below Grade Modeling
wenes | nflow to Rock Storage
=== == |nfiltration Capacity
Inflow-Infiltration
Overflow to Approved Discharge
% Rack Capacity
0.0700 \ / 0%
0.0600 \ /
0.0500 3 /
0.0400 \ i
S 0.0300 * " 100% &
2 4, S B
g |
0.0200 4
0.0100
0.0000
( b 2660 2500
-0.0100 200%

Time (min)

Printed: 6/2/2010 10:58 AM
481



BES - Presumptive Approach Calculator - Ver 1.0 Output Chart

8%

Runoff Outflow After Filtration or Partial Infiltration
Project Name New West Linn Primary School
Run Time 6/2/2010 10:57:43 AM
1.2000 CatchmentID Bjos
Hierarchy 5
Facility Type swale
Facility Configuration c
1.0000 -
]
——————— 2-yr Storm
0.8000 +
~~~~~~~ 5-yr Storm
------- 10-yr Storm
0.6000 +
1 25-yr Storm
o
=)
- e 2-y1 OUtflow
2 0.4000 +
s s 5oyr Outflow
0.2000 + 10-yr Outflow
25-yr Outflow
0.0000 e T———. .
[en] o o o (=] o o o o o o o o o o o (=) o (= o o o o o o
N §¥§ © ©® O N ¥ ©®© ©®©® © & ¢ © ©® © &4 ¥ © ©®© O &N ¥ © ©
- N ® ¥ © ~ © O O &N ® % v © ® o o — N ¥ O © N~ o
=~ = = - = = -— = N N N N N N oN N
-0.2000 +
Time (min.)




15575 SW Sequoia Parkway, Suite 140
@ WINZLER& KELLY Portland, OR 97224-7233
(503) 226-3921

By 373 Date (2/2 /0 Client Sheet No. of
Subject Pl Povn bW Quac iy (rec i erind Job No.
C R (TERIA

DESIG RAnNFac BEPr ©.36"
MV MU DETENTON) TimE t 18 Houp s
ImPervious TeiGuTARY AREA: .47 Acets
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Public Pond Water Quality Calculations

Elevation Area (sf) Volume (cf)
660.5 374 0
661 535 227
661.25 626 372
661.5 723 541
661.75 826 735
Orifice Size (in): 1.00
Orifice Area (sf): 0.00545
Orifice Coefficient: 0.60

Time (min)  Volume of Water (cf) Water Surface Elevation Flow out of Pond (cfs)

0 614 661.59 0.03
10 598 661.57 0.03
20 581 661.55 0.03
30 565 661.53 0.03
40 549 661.51 0.03
50 533 661.49 0.03
60 518 661.47 0.03
70 502 661.44 0.03
80 487 661.42 0.03
90 472 661.40 0.02
100 457 661.38 0.02
110 442 661.35 0.02
120 427 661.33 0.02
130 413 661.31 0.02
140 399 661.29 0.02
150 385 661.27 0.02
160 371 661.25 0.02
170 357 661.22 0.02
180 344 661.20 0.02
190 331 661.18 0.02
200 318 661.16 0.02
210 305 661.13 0.02
220 293 661.11 0.02
230 280 661.09 0.02
240 268 661.07 0.02
250 256 661.05 0.02
260 245 661.03 0.02
270 233 661.01 0.02
280 222 660.99 0.02
290 211 660.96 0.02
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300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

200
190
179
170
160
1571
141
133
124
116
108
100

660.94
660.92
660.89
660.87
660.85
660.83
660.81
660.79
660.77
660.76
660.74
660.72
660.70
660.69
660.67
660.66
660.65
660.63
660.62
660.61
660.60
660.59
660.58
660.57
660.56
660.55
660.54
660.53
660.53
660.52
660.52
660.51
660.51
660.51
660.50
660.50
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Appendix E

Calculations for Cheyenne Terrace
Subdivision
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Cross Section for CheyenneTerraceChannel-25yr-Existing

Project Deseription

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.045

Channel Slope 0.05500 fuft

Normal Depth 0.22 ft

Left Side Slope 20.00 ft/ft (H:V)

Right Side Slope 20.00 ft/ft (H:V) \/C ’ 4? F'T/S

Bottom Width 0.00 ft

Discharge 1.80 ft¥/s & P@K Z2$-vEL D IcHARGE

Cross Section Image

, e 0.2 #t
IILCHZ!t ft
L7 t}n
H
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
6/17/2010 1:45:55 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Cross Section for CheyenneTerraceChannel-25yr-Proposed

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.045

Channel Slope 0.04500 ft/ft

Normal Depth 0.22 ft

Left Side Slope 3.00 fuft (H:V)

Right Side Slope 300 wriy) e 2.3 FT/S

Bottom Width 3.00 ft

Discharge 180 fts &— [raw 2<-yE42 Discnsel

Cross Section Image

- i P —
\ / G221
"
} 300 # |

Vit E‘_‘;

H 4
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
6/17/2010 3:04:09 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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NEW WEST LINN PRIMARY SCHOOL
Travel Time Comparison for East Drainage Swale

Peak 25-yr Travel
Length (ft) Slope Velocity (ft/s) | Time (min)
Existing Swale 400 5.5% 1.8 3.7
Proposed Swale 485 4.5% 2.3 3.5

493




Flow (cfs)
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Cross Section for CheyenneTerraceChannel-Treatment

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.045
Channel Slope 0.04500 ft/ft
Normal Depth 0.07 ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 fi/ft (H:V)
Bottom Width 3.00 ft \/ Y FT /S
Discharge 0.25 ft¥/s
’ & frad  piscHatcf Feom
Cross Section-image THEEATprENdT STREM
ko
e 07
[ o : : , S ]
I 3001 i
ver [N
H g
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

6/17/2010 3:04:28 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Department of State Lands Permit No.: 44165-RF

775 Summer Street, Suite 100 Permit Type: Removal/Fill
Salem, OR 97301-1279 Waterway: Wetland/Trillium Creek
@  503-986-5200 County: Clackamas

Expiration Date:  May 28, 2011

WEST LINN-WILSONVILLE SCHOOL DISTRICT 3Jt

IS AUTHORIZED IN ACCORDANCE WITH ORS 196.800 TO 196.990 TO PERFORM THE

OPERATIONS DESCRIBED IN THE ATTACHED COPY OF THE APPLICATION, SUBJECT TO

THE SPECIAL CONDITIONS LISTED ON ATTACHMENT A AND TO THE FOLLOWING GENERAL

CONDITIONS:

1.

2.

" 9.

This permit does not authorize trespass on the lands of others. The permit holder shall obtain all
necessary access permits or rights-of-way before entering lands owned by another.

This permit does not authorize any work that is not in compliance with local zoning or other local,
state, or federal regulation pertaining to the operations authorized by this permit. The permit

holder is responsible for obtaining the necessary approvals and permits before proceeding under
this permit.

. All work done under this permit must comply with Oregon Administrative Rules, Chapter 340;

Standards of Quality for Public Waters of Oregon. Specific water quality provisions for this project
are set forth on Attachment A. ,
Violations of the terms and conditions of this permit are subject to administrative and/or legal
action, which may result in revocation of the permit or damages. The permit holder is responsible
for the activities of all contractors or other operators involved in work done at the site or under this.
permit.

Employees of the Department of State Lands and all duly authorized representatives of the

Director shall be permitted access to the project area at all reasonable times for the purpose of

inspecting work performed under this\pe-mﬂt.

. Any permit holder who objects to the conditions of this permit may request a hearing from the

Director, in writing, within twenty-one (21) calendar days of the date this permit was issued.

In issuing this permit, the Department of State Lands makes no representation regarding the
quality or adequacy of the permitted project design, materials, construction, or maintenance,
except to. approve the project's design and materials, as set forth in the permit application, as
satisfying the resource protection, scenic, safety, recreation, and public access requirements of
ORS Chapters 196, 390, and related administrative rules.

Permittee shall defend and hold harmless the State of Oregon, and its officers, agents, and
employees from any claim, suit, or action for property damage or personal injury or death arising
out of the design, material, construction, or maintenance of the permitted improvements.
Authorization from the U.S. Army Corps of Engineers may also be required.

NOTICE: If removal is from state-owned submerged and submersible land, the applicant must
comply with leasing and royalty provisions of ORS 274.530. If the project involves creation of new
lands by filling on state-owned submerged or submersible lands, you must comply with ORS 274.905
to 274.940. This permit does not relieve the permittee of an obligation to secure appropriate leases
from the Department of State Lands, to conduct activities on state-owned submerged or submersible
lands. Failure to comply with these requirements may result in civil or criminal liability. For more
lnformatnon about these requirements, please contact the Department of State Lands, 503-986-5200.

Lor| Warner-Dickason
Northern Region Manager

Wetlands & Waterways Conservation Div.
Oregon Department of State Lands Mh\,_ May 28, 2010

Authorized Signature Date Issued
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Attachment A
44165-RF
Page 2 of 8

ATTACHMENT A
Permittee: West Linn-Wilsonville School District 3Jt
Special Conditions for Removal/Fill Permit No. 44165-RF

READ AND BECOME FAMILIAR WITH CONDITIONS OF YOUR PERMIT.

The project site may be inspected by the Department of State Lands (DSL) as part of our
monitoring program. DSL has the right to stop or modify the project at any time if you are not
in compliance with these conditions. A copy of this permit shall be available at the work site
whenever authorized operations are being conducted.

1. Authorization to Conduct Removal and/or Fill: This permit authorizes the placement of up to
1480 cubic yards and removal of up to 176 cubic yards of material in T02S RO1E Section 23, Tax
Lot 5500, 12301, 12500, 12700, and 12800, Wetlands, Clackamas County, as described in the
attached permit application, map and drawings, received February 19, 2010. In the event
information in the application conflicts with these permit conditions, the permit conditions prevail.

2. Authorization to Conduct Compensatory Mitigation: This permit also authorizes removal and
fill activities necessary to complete the required compensatory mitigation.

3. Changes to the Project or Inconsistent Requirements from Other Permits: Itisthe
permittee’s responsibility to ensure that all state, federal and local permits are consistent and
compatible with the final approved project plans and the project as executed. Any changes made
in project design, implementation and/or operating conditions to comply with conditions imposed
by other permits must be approved by DSL prior to implementation.

4. DSL May Halt or Modify: DSL retains the authority to temporarily halt or modify the project in
case of unforeseen damage to natural resources.

5. DSL May Modify Conditions Upon Permit Renewal: DSL retains the authority to modify
conditions upon renewal, as appropriate, pursuant to the applicable rules in effect at the time of
the request for renewal or to protect waters of this state.

Pre-Construction

6. Local Government Approval Required Before Beginning Work: Issuance of this permit is
contingent upon acquisition of a conditional use permit from the City of West Linn.

7. Stormwater Management Approval Required Before Beginning Work: Issuance of the permit
is contingent upon acquisition of a National Pollution Discharge Elimination System (NPDES)
permit from the Oregon Department of Environmental Quality.

8. Pre-construction Resource Area Flagging: Before any site grading, the surveyed boundaries
of the avoided wetlands shall be surrounded by bright orange construction fencing, which shall be
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Attachment A

44165-RF

Page 3 of 8

maintained during construction of the project. There shall be no heavy equipment within fenced
areas, except during mitigation construction.

General Construction Conditions

9. Water Quality Certification: The Department of Environmental Quality (DEQ) may evaluate this
project for a Clean Water Act Section 401 Water Quality Certification (WQC). If the evaluation
results in issuance of a Section 401 WQC, that turbidity condition will govern any allowable
turbidity exceedance and monitoring requirements.

10.Erosion Control Methods: The following erosion control measures (and others as appropriate) -
shall be installed prior to construction and maintained during and after construction as appropriate,
to prevent erosion and minimize movement of soil into waters of this state.

a.

b.

All exposed soils shall be stabilized during and after construction in order to prevent
erosion and sedimentation.

Filter bags, sediment fences, sediment traps or catch basins, leave strips or berms, or other
measures shall be used to prevent movement of soil into waterways and wetlands.

To prevent erosion, use of compost berms, impervious materials or other equally effective
methods, shall be used to protect soil stockpiled during rain events or when the stockpile
site is not moved or reshaped for more than 48 hours.

Unless part of the authorized permanent fill, all construction access points through?nd
staging areas in, riparian and wetland areas shall use removable pads or mats to prevent
soil compaction. However, in some wetland areas under dry summer conditions, this
requirement may be waived upon approval by DSL. At project completion, disturbed areas
with soil exposed by construction activities shall be stabilized by mulching and native
vegetative plantings/seeding. Sterile grass may be used instead of native vegetation for
temporary sediment control. If soils are to remain exposed more than seven days after
completion of the permitted work, they shall be covered with erosion control pads, mats or
similar erosion control devices until vegetative stabilization is installed.

Where vegetation is used for erosion control on slopes steeper than 2:1, a tackified seed
muilch shall be used so the seed does not wash away before germination and rooting.
Dredged or other excavated material shall be placed on upland areas having stable slopes
and shall be prevented from eroding back into waterways and wetlands.

Erosion control measures shall be inspected and maintained as necessary to ensure their
continued effectiveness until soils become stabilized.

All erosion control structures shall be removed when the project is complete and soils are
stabilized and vegetated.

11.Hazardous, Toxic, and Waste Material Handling: Petroleum products, chemicals, fresh
cement, sandblasted material and chipped paint, wood treated with leachable preservatives or
other deleterious waste materials shall not be allowed to enter waters of this state. Machinery
refueling is to occur at least 150 feet from waters of this state and confined in a designated area to
prevent spillage into waters of this state. Barges shall have containment system to effectively
prevent petroleum products or other deleterious material from entering waters of this state.
Project-related spills into waters of this state or onto land with a potential to enter waters of this
state shall be reported to the Oregon Emergency Response System (OERS) at 1-800-452-0311.
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44165-RF
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12.Federally Listed Endangered or Threatened Species: When listed species are present, the
authorization holder must comply with the Federal Endangered Species Act. [f previously
unknown listed species are encountered during construction, all construction activity shall
immediately cease and the permit holder must contact DSL.

13.Archaeological Resources: If any archaeological resources and/or artifacts are encountered
during construction, all construction activity shall immediately cease. The State Historic
Preservation Office shall be contacted (phone: 503-986-0674).

14.Hazards to Recreation, Navigation or Fishing: The activity shall be timed so as not to interfere
with or create a hazard to recreational or commercial navigation or fishing.

15.Construction Corridor: There shall be no removal of vegetation or heavy equipment operating
or traversing outside the designated construction corridor or footprint (Figure Number/Letter).

16. Trenching in Wetlands: During trenching or excavation, the top layer of soil shall be separated
from the rest of the excavated material and put back on top when the trench or pit is back-filled. If
the native underlying soils are not used as bedding material, and a coarser, non-native soil or
other material is used, preventative measures such as clay or concrete plugs shall be used so that
underground hydraulic piping does not dewater the site and adjacent wetlands.

17. Temporary Ground Disturbances: All temporarily disturbed areas shall be returned to original
ground contours at project completion, as proposed in the Site Restoration Plan in the application.

Mitigation Conditions

Compensatory Wetland Mitigation

The following conditions apply to the compensatory wetland mitigation actions proposed in
the application Mitigation Plan dated February 19, 2010.

18.Acreage and Type of Compensatory Mitigation: Mitigation shall be conducted according to the
acreages and methods described in the table below.

Acres | Cowardin/HGM Class ] Method
Authorized Impacts
0.22 acre | palustrine forested slope/headwater
Required Mitigation
0.291 acre palustrine forested slope/headwater creation
0.206 acre palustrine scrub-shrub slope/headwater creation

19. Mitigation Site Location: Mitigation shall be conducted on-site. The center-point of the
mitigation site is 45.374150, -122.651249. The current legal description is Township 02S. Range

01E, Section 23 and 26, Tax lot 5500,12301, 12500, 12700 as shown on Figure #1 of the
mitigation plan.
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20.Timing of Mitigation Site Grading: Mitigation site grading shall be completed prior to or within
the same construction season as the commencement of the wetland fill activity.

21.Signs Required: Signs shall be posted along the mitigation site perimeter stating that the area
behind the sign is a protected wetland restoration site.

22.Long-term Maintenance Required (see OAR 141-085-0705(1)(j)): Long-term site maintenance

will be provided by West Linn-Wilsonville School District 3Tj unless or until transferred according
to OAR 141-085-0585 (8).

MONITORING AND REPORTING REQUIREMENTS

23.Post-Construction Report Required: A post-construction report demonstrating as-built
conditions and discussing any variation from the approved plan shall be provided to the
Department within 90 days of mitigation site grading. The post-construction report shall include:

a. A scaled drawing, accurate to 1-foot elevation, showing the finished contours of the
mitigation site.

b. A narrative that describes any deviation from the approved mitigation plan.

c. A copy of the recorded deed restriction or conservation easement.

24.Term of Monitoring; Annual Monltormg Reports Requwed The permlttee shaII monitor the
mitigation site to determine whether the mitigation site is meeting performance standards for a ..

minimum period of 5 growing seasons after completion of all the initial plantings. Annual
monitoring reports are required.

25.Annual Monitoring Report Due Date: Annual monitoring reports are due by December 1 of
each year

26.Extension of the Monitoring Period: The monitoring period may be extended, at the discretion
of the Department, for failure to provide monitoring reports, failure of the mitigation site to meet

performance standards for two consecutive years or when needed to evaluate re-planting or other
corrective or remedial actions.

27.Release of Mitigation Obligation: Mitigation monitoring is required until DSL has officially
released the site from further monitoring.

28.Failure to Submit Monitoring Reports: Failure to submit the required monitoring report by the

due date may result in an extension of the monitoring period, forfeiture of the financial security
and/or enforcement action.

29.Contents of the Annual Monitoring Report: The annual monitoring report shall include the
following information:
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a. Completed Monitoring Report Cover Sheet, which includes permit number, permit holder
name, monitoring date, report year, performance standards, and a determination of
whether the site is meeting performance standards.

b. Impact and mitigation site location map(s).

c. A brief narrative that describes maintenance activities and recommendations to meet
success criteria.

d. Mitigation site map showing permanent plot locations that correspond to the data collected
and fixed photo-points.

e. Data collected to support the conclusions related to the status of the site relative to the
performance standards listed in this permit (include summary/analysis in the report and raw
data in the appendix).

f. Photos from fixed photo points (include in the appendix).

g. Other information necessary or required to document compliance with the performance
standards listed in this permit.

h. A post-construction functional assessment by the end of the monitoring period.

30.Corrective Action May be Required: The Department retains the authority require corrective

action in the event the performance standards are not accomplished at any time within the
monitoring period.

PERFORMANCE STANDARDS

To be deemed successful, the mitigation areas including buffers shall meet the following
performance standards, as determined by DSL:

31.Establishment of Permanent Monitoring Locations Required: Permanent plot locations must
be established during the first annual monitoring in sufficient number and locations to be
representative of the site. The permanent plot locations must be clearly marked on the ground.

32.Wetland Acreage Required: The CWM site will have a minimum of 0.291 acres of
Palustrine Forested Slope/headwater; 0.206 acre of Palustrine Scrub-Shrub Slope/headwater;
and 0.165 acre Riverine Flow Through wetland as determined by a wetland delineation, as
specified by the Department, during spring of a year when precipitation has been near normal,
vegetation has been established, and irrigation has been removed for at least two years.

Shrub-dominated and Forested Wetlands

33.Native Species Cover: The cover of native species, as defined in the USDA Plants Database, in
the herbaceous stratum is at least 60%.

34.Invasive Species Cover: The cover of invasive species is no more than 10%. A plant species
should automatically be labeled as invasive if it appears on the current Oregon Department of
Agriculture noxious weed list, plus known problem species including Phalaris arundinacea,
Mentha pulegium, Holcus lanatus, Anthoxanthum odoratum, and the last crop plant if it is non-
native. Non-native plants should be labeled as such if they are listed as non-native on the USDA
Plants Database. Beginning in Year 2 of monitoring, DSL will consider a non-native plant species
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invasive if it comprises more than 15% cover in 10% or more of the sample plots in any habitat
class, and increases in cover or frequency from the previous monitoring period. Plants that meet
this definition will be considered invasive for all successive years of monitoring. After the site has
matured to the stage when desirable canopy species reach 50% cover, the cover of invasive

understory species may increase but may not exceed 30%.

35.Bare Substrate Cover: Bare substrate represents no more than 20% cover.

36.Woody Vegetation: The density of woody vegetation is at least 1,600 live native plants (shrubs)
and/or stems (trees) per acre OR the cover of native woody vegetation on the site is at least 50%.
Native species volunteering on the site may be included, dead plants do not count, and the

standard must be achieved for 2 years without irrigation.

37.Species Diversity: By Year 3 and thereafter, there are at least 6 different native species. To
qualify, a species must have at least 5% average cover in the habitat class, and occur in at least

10% of the plots sampled.

38.Moisture Prevalence Index: Prevalence Index total for all strata is <3.0.

Monitoring and Reporting Schedule

Report -

| Requirements —

Schedule S

Post-Construction

Post-construction report
Recorded Protection
Instrument

90 days after completion of
grading

First Annual report

Establishment of
permanent monitoring
locations

Vegetation performance
standards

Demonstration that wetland
hydrology has been
accomplished

Evidence that water rights
are secured, or are not
required

After one growing season
of all proposed plantings

Second Annual report

Vegetation performance
standards

After two growing seasons

Third and Fourth
Annual reports

Vegetation performance
standards

Actual acreage achieved by
HGM and Cowardin class®.

After three and four growing
seasons, respectively

a “light delineation” during
spring of a year when

_precipitation has been near

normal and no irrigation has
been in use during the
previous two years

Fifth Annual report (or
final report if the
monitoring period has

Vegetation performance
standards

After five growing seasons
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been extended) Functional assessment*

*These requirements may be fulfilled any time during the monitoring period, but must be
received by the Department no later than the fifth annual monitoring.

* Functional assessments shall meet the standards and requirements in OAR 141-085-0685.
The same assessment method used for the pre-CWM site functional assessment should be
used for monitoring purposes, unless otherwise approved by the Department.

Issued: May 28, 2010
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West Linn — Wilsonville Schools

May 18,2010

Anita Huffman

Northern Region Resource Coordinator
Wetlands and Waterways Conservation Division
Oregon Department of State Lands

775 Summer Street NE, Suite 100

Salem, OR 97301-1279

RE:  Response to comments on Removal-Fill Application #APP0044165
Dear Ms. Huffman:

This letter is in response to comments made on the West Linn-Wilsonville School District’s
Removal-Fill Application #APP0044165 (West Linn Primary School); letter dated April 26,
2010. The primary response it to those comments made by the Oregon Department of Fish and
Wildlife (ODFW) letter dated March 23, 2010 and concerned citizens during the 30-day public
review period for the permit application.

Comments received from the ODFW are addressed below:

1. “ODFW does not believe that the applicant has demonstrated that the proposed road
construction/culvert installation within the wetland is consistent with Goal 5 and its
administrative rule for locally significant resources.”

- The City of West Linn is responsible for implementing Goal 5 of Oregon’s Statewide
Planning Goals and Guidelines. The City’s planning department has reviewed the project and
determined that it will be consistent with land use regulations when certain local approvals (e.g.
Conditional Use) are obtained.

2. “ODFW encourages the applicant to consider a pedestrian bridge linking the parking lot
to the school, spanning the entire wetland and buffer area to completely avoid impact to a
locally significant wetland.”

—> The primary concern seems to be regarding impacts to Wetlands A and B caused by the road
crossing. Currently, there is a dirt road/path crossing through this location and frequent vehicle
use across the wetland there and in another location crossing the Wetland B and C. Measures
were taken to minimize wetland impacts early in the site planning process. The delineated
wetland and buffer became the base map over which the entire site was designed, and through an
extensive alternatives analysis, the present design calls for the road to cross at the narrowest
possible location on the school property. The proposed road will follow the existing road/path
and will span the wetland with a 4-6 foot open-bottom culvert. The wetland impacts are minimal
(0.07 ac) and mitigated at a 3:1 ratio.

Department of Operations
Mail: P.O. Box 35 - West Linn, Oregon 97068 « 503-673-7995 Fax 503-638-9143 - www.wlwv.k12.or.us
Location: 2755 SW Borland Road, Tualatin, Oregon 97062
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> The total number of parking spaces was reduced during planning, and the proposed plan
includes 27 out of 117 total parking spaces to use the suggested location. However, there is not
enough space at that location to accommodate the full parking needs, as well as allow for safe
vehicle ingress/egress and a place to safely drop-off/pick-up primary school-aged children close
to the school. The first responsibility of the District is the safety of the students; thus, this space
is used as secondary parking area only.

3. “At a minimum, a vehicle bridge should be built to cross the entire wetland and buffer
area to be consistent with statewide planning Goal 5.”

- A bridge spanning the entire wetland and buffer would be approximately $200-$300K in
additional development costs to the District, which is economically cost-prohibitive to the
project. The arching, open-bottom culvert was selected to provide the largest allowable opening
that still maintains structural integrity at reasonable cost.

4. “ODFW appreciates the habitat considerations that are in the application packet including
reduction of invasive plant species, which is a major problem at the project site.”

- Thank you for the comment.

5. ODFW recommends “continued invasive plant removal management into the future [and]
use care working in early spring when native plants are emerging through non-native
plants.”

- Five years of invasive species monitoring/control is a required component of the wetland
mitigation plan. Further, part of the school curricula is expected to include native habitat
education, including restoration and monitoring, increasing the chances for long-term success
and a net benefit for the site. However, current boards cannot create long-term service
agreements that bind future boards to commit to an invasive species management program.
The suggestion to use care in early spring when native plants are emerging through non-native
vegetation is noted and will be taken into consideration.

6. ODFW recommends to “use permeable pavers/porous materials for parking lots,
walkways, and other traditionally impervious surfaces in place of asphalt or concrete.”

- High groundwater on the site limits the suitability of permeable pavers/porous materials. The
project proposes to treat stormwater runoff by diverting water from all impervious parking areas
into underground perforated pipes and vegetated swales with overflow into an underground
detention pipe to infiltrate stormwater runoff and recharge groundwater.
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7. ODFW recommends to “install signs that warn vehicles about frog migration and turtle
crossing” and to “not release turtles or frogs into the area without first talking with an
ODFW non-game biologist.”

- The suggestions to raise turtle and frog awareness through signage and to not release turtles
or frogs into the area without first talking to OFDW are noted and will be taken into
consideration.

8. ODFW recommends to “leave any large trees or snags that exist outside of the buffer
area” and “not remove any oak trees.”

- Safety of the students is the number one responsibility of the District and are willing to leave
snags standing up to the point that they do not present a danger to the students. Removal of
some oak trees on the site is unfortunate, but necessary to construct the road into the site at the
narrow wetland location.

9. ODFW recommends to “Preserve and restore grassland/prairie upland habitat for turtles,
frogs, reptiles and ground nesting birds...Mow one third of the prairie every three
years...Mow outside of breeding and nesting seasons (spring/early summer)... When
mowing, watch for turtles and move them out of harm’s way”

—> The suggestions to preserve and restore grassland/prairie habitat by mowing one-third of this
habitat type every three years in spring/early summer and to watch for turtles during mowing are
noted and will be taken into consideration in the classroom curriculum.

10. ODFW recommends to “install living roofs on buildings to supply habitat for insects and
birds that will be displaced.”

- The suggestion is noted. The current site plan includes two eco-roofs as well as vegetated
stormwater planters to receive roof runoff.

11. “ODFW has concerns that “Development within a Goal 5 designated resource area is not
consistent with the City of West Linn’s comprehensive plan, the Metro’s Fish and
Wildlife Habitat Protection Plan, the Oregon Conservation Strategy, or ODFW’s
management guidelines.”

> The City of West Linn’s planning department has reviewed the project and determined
that it will be consistent with the comprehensive plan when certain local approvals are
obtained. The priorities of Metro, the state and ODFW are important to the school district;
however, they are not part of the DSL and Corps of Engineer’s Joint Removal-Fill Permitting
process. The Applicant’s approach to protection and provision for future wildlife habitat
value in the project vicinity included baseline inventory, pre-design avoidance of valuable
habitats, adequate mitigation area 3 (0.165 ac) that focuses on increasing the function for
greater biodiversity targeting creation of habitat for amphibians and turtles. While again, this
is not required under the DSL’s JPA process, the Applicant believes this is supportive of the
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goals within the Metro’s Fish and Wildlife Habitat Protection Plan, The Oregon
Conservation Strategy, and the ODFW’s management guidelines.

12. “An ESEE analysis is mandatory to amend West Linn’s comprehensive plan.”
- No comprehensive plan amendment is under consideration for the school district’s proposals
thus an ESEE analysis would not be required.

13. “ODFW supports reconsidering alternatives [including] the properties one mile east that
do not impact significant wetland and riparian resources, [and] can balance human and
natural resource needs by retaining natural space.”

- Two alternative properties owned by the District were considered prior to settling on the
proposed site. Both alternative sites are in conflict with the District goal of having schools serve
the neighborhoods that surround them. The proposed site meets the criteria for access and the
demographic served. Additionally, one alternative site is an established, highly-valued
community/city youth sports field and the other site is unsuitable for a primary school.

Comments by concerned neighbors:

1. March 26, 2010 a neighbor recommended denial of the permit because of the confined
nature of the project site. The comment stated further that the wetlands and open space
limit development of the site and that there isn’t infrastructure to support additional
traffic.

- Each of these concerns has been carefully evaluated and was taken into consideration during
in the site planning and infrastructural design process.

2. March 27,2010 Molly L. Hoeflich and Thomas A. Phipps commented that “draining this
area and building a school would be a huge improvement”.

- The comment has been noted.

3. April 21, 2010 William H. Prentice and April 22, 2010 Joe Nolan were concerned about
diversion of water and the risk that the project could increased flow erosion and flooding
to Trillium Creek and that compensatory mitigation is insufficient.

- The comments have been noted. Surface water runoff will be captured and managed
according to City code. Any areas that may be disturbed, the surface water runoff would be
detained per City of West Linn’s standards (City of West Linn Design Standards Section 2). The
runoff will be carefully controlled to match the pre-developed hydrology.
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The design criteria are discussed within the Land Use Application, and noted herein for your
reference:

STORM DRAINAGE

Description

Storm water runoff from the impervious areas of the site will be addressed in a number of ways.
Storm water from roof runoff and other impervious areas will be treated with bioswales and rain
garden planters. Storm water quantity will be managed by two underground detention systems
with metered outlet to the existing wetland area.

Design Criteria

The design of the sanitary system will be in accordance with the City of West Linn standards.

Materials
The materials of the sanitary system will be in accordance with the City of West Linn standards
for public mains and the private portions of the system.

4. April 22, 2010 Joe Nolan was concerned about artifacts from Native Americans that may
exist on site.

—> An inquiry to the State Historic Preservation Office was conducted and a response was
provided by them about the project site (letter from SHPO dated April 5, 2010). A surface
cultural survey (pedestrian) and record search was conducted by the Applicant in 2009, but no
subsurface testing has been done. However, the creek and surrounding wetlands and upland
prairies will be more protected once the school is in place than they have been in the recent past.
As the project site has lain fallow, the area has been used by the public and vehicles have been
driven through the waterways and seep areas. Inthe future, however, should any artifacts be
discovered during construction, work will cease until a professional archeologist can assess the
discovery.

Sincerely,

Tim K. Woodley
Director, Department of Operations
West Linn-Wilsonville School District 3TJ
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May 18,2010

Elizabeth Ruther

Oregon Department of Fish and Wildlife
Sauvie Island Wildlife Area

North Willamette Wildlife District
19330 NW Sauvie Island Road
Portland, OR 97231

RE:  Response to comments on Removal-Fill Application #APP0044165
Dear Ms. Huffman:

This letter is in response to comments made on the West Linn-Wilsonville School District’s
Removal-Fill Application #APP0044165 (West Linn Primary School); letter dated April 26,
2010. The primary response it to those comments made by the Oregon Department of Fish and
Wildlife (ODFW) letter dated March 23, 2010 and concerned citizens during the 30-day public
review period for the permit application.

Comments received from the ODFW are addressed below:

1. “ODFW does not believe that the applicant has demonstrated that the proposed road
construction/culvert installation within the wetland is consistent with Goal 5 and its
administrative rule for locally significant resources.”

- The City of West Linn is responsible for implementing Goal 5 of Oregon’s Statewide
Planning Goals and Guidelines. The City’s planning department has reviewed the project and
determined that it will be consistent with land use regulations when certain local approvals (e.g.
Conditional Use) are obtained.

2. “ODFW encourages the applicant to consider a pedestrian bridge linking the parking lot
to the school, spanning the entire wetland and buffer area to completely avoid impact to a
locally significant wetland.”

—> The primary concern seems to be regarding impacts to Wetlands A and B caused by the road
crossing. Currently, there is a dirt road/path crossing through this location and frequent vehicle
use across the wetland there and in another location crossing the Wetland B and C. Measures
were taken to minimize wetland impacts early in the site planning process. The delineated
wetland and buffer became the base map over which the entire site was designed, and through an
extensive alternatives analysis, the present design calls for the road to cross at the narrowest
possible location on the school property. The proposed road will follow the existing road/path
and will span the wetland with a 4-6 foot open-bottom culvert. The wetland impacts are minimal
(0.07 ac) and mitigated at a 3:1 ratio.

Department of Operations
Mail: P.O. Box 35 « West Linn, Oregon 97068 « 503-673-7995 Fax 503-638-9143 » www.wlwv.k12.or.us
Location: 2755 SW Borland Road, Tualatin, Oregon 97062
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-> The total number of parking spaces was reduced during planning, and the proposed plan
includes 27 out of 117 total parking spaces to use the suggested location. However, there is not
enough space at that location to accommodate the full parking needs, as well as allow for safe
vehicle ingress/egress and a place to safely drop-off/pick-up primary school-aged children close
to the school. The first responsibility of the District is the safety of the students; thus, this space
is used as secondary parking area only.

3. “At a minimum, a vehicle bridge should be built to cross the entire wetland and buffer
area to be consistent with statewide planning Goal 5.”

- A bridge spanning the entire wetland and buffer would be approximately $200-$300K in
additional development costs to the District, which is economically cost-prohibitive to the
project. The arching, open-bottom culvert was selected to provide the largest allowable opening
that still maintains structural integrity at reasonable cost.

4. “ODFW appreciates the habitat considerations that are in the application packet including
reduction of invasive plant species, which is a major problem at the project site.”

- Thank you for the comment.

5. ODFW recommends “continued invasive plant removal management into the future [and]
use care working in early spring when native plants are emerging through non-native
plants.”

—> Five years of invasive species monitoring/control is a required component of the wetland
mitigation plan. Further, part of the school curricula is expected to include native habitat
education, including restoration and monitoring, increasing the chances for long-term success
and a net benefit for the site. However, current boards cannot c¢reate long-term service
agreements that bind future boards to commit to an invasive species management program.
The suggestion to use care in early spring when native plants are emerging through non-native
vegetation is noted and will be taken into consideration.

6. ODFW recommends to “use permeable pavers/porous materials for parking lots,
walkways, and other traditionally impervious surfaces in place of asphalt or concrete.”

- High groundwater on the site limits the suitability of permeable pavers/porous materials. The
project proposes to treat stormwater runoff by diverting water from all impervious parking areas
into underground perforated pipes and vegetated swales with overflow into an underground
detention pipe to infiltrate stormwater runoff and recharge groundwater.
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7. ODFW recommends to “install signs that warn vehicles about frog migration and turtle
crossing” and to “not release turtles or frogs into the area without first talking with an
ODFW non-game biologist.”

- The suggestions to raise turtle and frog awareness through signage and to not release turtles
or frogs into the area without first talking to OFDW are noted and will be taken into
consideration.

8. ODFW recommends to “leave any large trees or snags that exist outside of the buffer
area” and “not remove any oak trees.”

- Safety of the students is the number one responsibility of the District and are willing to leave
snags standing up to the point that they do not present a danger to the students. Removal of
some oak trees on the site is unfortunate, but necessary to construct the road into the site at the
narrow wetland location.

9. ODFW recommends to “Preserve and restore grassland/prairie upland habitat for turtles,
frogs, reptiles and ground nesting birds...Mow one third of the prairie every three
years...Mow outside of breeding and nesting seasons (sprmg/early summer). . When
mowing, watch for turtles and move them out of harm’s way”

> The suggestions to preserve and restore grassland/prairie habitat by mowing one-third of this
habitat type every three years in spring/early summer and to watch for turtles during mowing are
noted and will be taken into consideration in the classroom curriculum.

10. ODFW recommends to “install living roofs on buildings to supply habitat for insects and
birds that will be displaced.”

- The suggestion is noted. The current site plan includes two eco-roofs as well as vegetated
stormwater planters to receive roof runoff.

11. “ODFW has concerns that “Development within a Goal 5 designated resource area is not
consistent with the City of West Linn’s comprehensive plan, the Metro’s Fish and
Wildlife Habitat Protection Plan, the Oregon Conservation Strategy, or ODFW’s
management guidelines.”

-> The City of West Linn’s planning department has reviewed the project and determined
that it will be consistent with the comprehensive plan when certain local approvals are
obtained. The priorities of Metro, the state and ODFW are important to the school district;
however, they are not part of the DSL and Corps of Engineer’s Joint Removal-Fill Permitting
process. The Applicant’s approach to protection and provision for future wildlife habitat
value in the project vicinity included baseline inventory, pre-design avoidance of valuable
habitats, adequate mitigation area 3 (0.165 ac) that focuses on increasing the function for
greater biodiversity targeting creation of habitat for amphibians and turtles. While again, this
is not required under the DSL’s JPA process, the Applicant believes this is supportive of the
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goals within the Metro’s Fish and Wildlife Habitat Protection Plan, The Oregon
Conservation Strategy, and the ODFW’s management guidelines.

12. “An ESEE analysis is mandatory to amend West Linn’s comprehensive plan.”
- No comprehensive plan amendment is under consideration for the school district’s proposals
thus an ESEE analysis would not be required.

13. “ODFW supports reconsidering alternatives [including] the properties one mile east that
do not impact significant wetland and riparian resources, [and] can balance human and
natural resource needs by retaining natural space.”

- Two alternative properties owned by the District were considered prior to settling on the
proposed site. Both alternative sites are in conflict with the District goal of having schools serve
the neighborhoods that surround them. The proposed site meets the criteria for access and the
demographic served. Additionally, one alternative site is an established, highly-valued
community/city youth sports field and the other site is unsuitable for a primary school.

Comments by concerned neighbors:

1. March 26, 2010 a neighbor recommended denial of the permit because of the confined
nature of the project site. The comment stated further that the wetlands and open space
limit development of the site and that there isn’t infrastructure to support additional
traffic.

- Each of these concerns has been carefully evaluated and was taken into consideration during
in the site planning and infrastructural design process.

2. March 27, 2010 Molly L. Hoeflich and Thomas A. Phipps commented that “draining this
area and building a school would be a huge improvement”.

- The comment has been noted.

3. April 21, 2010 William H. Prentice and April 22, 2010 Joe Nolan were concerned about
diversion of water and the risk that the project could increased flow erosion and flooding
to Trillium Creek and that compensatory mitigation is insufficient.

- The comments have been noted. Surface water runoff will be captured and managed
according to City code. Any areas that may be disturbed, the surface water runoff would be
detained per City of West Linn’s standards (City of West Linn Design Standards Section 2). The
runoff will be carefully controlled to match the pre-developed hydrology.
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The design criteria are discussed within the Land Use Application, and noted herein for your
reference:

STORM DRAINAGE

Description

Storm water runoff from the impervious areas of the site will be addressed in a number of ways.
Storm water from roof runoff and other impervious areas will be treated with bioswales and rain
garden planters. Storm water quantity will be managed by two underground detention systems
with metered outlet to the existing wetland area.

Design Criteria
The design of the sanitary system will be in accordance with the City of West Linn standards.

Materials
The materials of the sanitary system will be in accordance with the City of West Linn standards
for public mains and the private portions of the system.

4. April 22, 2010 Joe Nolan was concerned about artifacts from Native Americans that may
exist on site.

-> An inquiry to the State Historic Preservation Office was conducted and a response was
provided by them about the project site (letter from SHPO dated April 5, 2010). A surface
cultural survey (pedestrian) and record search was conducted by the Applicant in 2009, but no
subsurface testing has been done. However, the creek and surrounding wetlands and upland
prairies will be more protected once the school is in place than they have been in the recent past.
As the project site has lain fallow, the area has been used by the public and vehicles have been
driven through the waterways and seep areas. In the future, however, should any artifacts be
discovered during construction, work will cease until a professional archeologist can assess the
discovery.

Sincerely,

Tim K. Woodley
Director, Department of Operations
West Linn-Wilsonville School District 3TJ
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NEW WEST LINN PRIMARY SCHOOL
Conditional Use, Class Il Design Review,

Water Resource Area and Variance
May 13, 2010

APPLICATION SUMMARY

For Conditional Use, Class Il Design Review, Water Resource Area, and Variance
approval to construct a 67,000 square foot primary school located on a 15.98-acre site.
Variances are requested to: 1) allow two, 95" wide driveways (from curb return to curb
return); 2) allow parking spaces that are more than 200 feet from the building entrance;
3) reduce the transition setback for an intermittent drainage from 65 to 15 feet; and
4) allow two wall signs of approximately 38 and 84 square feet and a 32 square foot
monument sign at the driveway entrance.

GENERAL INFORMATION

Location

1025 Rosemont Road (2S 1E Section 23 CD, Supplemental 2, Tax Lots 12500, 12700,
and 12800). lts location is shown in Figure 1.

Comprehensive Plan and Zoning Designations
The Comprehensive Plan designation is Low Density.

Consistent with the Comprehensive Plan, the property is zoned Single Family
Residential Detached (R10).

Applicant and Owner

Tim Woodley, Director of Operations
West Linn-Wilsonville School District
P. O. Box 35

West Linn, OR 97068

Phone: 503-673-7976

E-mail: woodleyt@ wlwv.K12.or.us

Applicant’s Representatives

Keith Liden, AICP Karina Ruiz, AIA

Parsons Brinckerhoff

400 S. W. 6" Avenue, Suite 802
Portland, OR 97204

Phone: 503-478-2348

Fax: 503-274-1412

E-mail: liden @ pbworld.com

May 13, 2010

516

Dull Olson Weekes Architects
907 S. W. Stark Street
Portland, OR 97205

Phone: 226-6950

Fax: 273-9192

E-mail: KarinaR@dowa.com

New West Linn Primary School — CU/DR
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