LANE MEADOWS SUBDIVISION
Blaine County, Idaho

i

March 2014

Prepared For:

Scott Thomson
Strider Group LLC
P.O. Box 14001-363

Ketchum, Idaho 83340

Prepared By:

Benchmark Associates, P.A.
100 Bell Drive
Ketchum, Idaho 83340
Ph: (208) 726-9512
Fax: (208) 726-9514

Contact:
Steve Butler, P.E.

- MAR 12 201

CDMM’S







Table of Contents

I.  Project Description

........................................................................................................ 1
1 <Existme Diainzos System and Contitions, ... ...t i o ettt msn s i s 1l
General DeseRIBIION «:/lvae s viastsismmmiummminssii b i i o i e erssabinsiaes 1
B B jaiine RINOIES < s bt bt i i e b s g
H s i Bt R e e e e e e e oo 2
I Broposed At Ry e s e e L s 2
e T T B D O O T e e A 2
Besi an i pRraue R it b e e R T e e 2
Basi A Developed RURo A e e e 3
BasniBiWeveloned Bamall s s el e s e s e e 3
IV DsoussIan GF RIS i i i i i Bt s o b s i 3
BASIAL (S r i b e nata e e e e R R e k. 3
I 2 R L e s O L 4
CombmedBasin Ai& Bevim.onzad v dwm sl aonh vilnsnn saglil 4
Vazonelusiony Fosas o inma s ot beaunson SaestiSan S8 Bl eninng Jmand . 4
NI Depwel Capaeities ... .ihiiimmnamanat adiiitameninn b deadus Sl B8 5
WIEATed s e e il e SR il sl e i sl o AHTE 5
List of Tables
Table 1: Comparison of Existing Flows With Developed FIOWS ........cccoeeeeviviiereevereerinns 4
Table A-1, Rational Method Runoff Coefficients: ............covecvvevesioeeeereseenansonas Appendix
[able A=2. Ranfall Intensity Values: il oot L Appendix
List of Figures
Eigute:lz Timneivieadows EXISUNOIAINADE cmet o o b s s o Appendix
Eimire 2 ‘Laans MeadoWws ProhosediDramage: s v it Appendix
Bigure 3: S0ainch Doywel | Dietailes =0 —esins som i o simtian Lot Appendix
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Lane Meadows
Preliminary Surface Water Runoff Report

[. Project Description

The proposed project is located 1.7 miles south of Ketchum, Idaho along Highway 75 and
lies within the existing Lane Ranch Subdivision. The existing property is approximately
7.2 acres in size and is currently developed with one house and an existing paved
driveway. The development is proposing to cut and fill the site but grades will stay within
three to four feet of the existing grades. The proposed construction includes 12 single
family lots, paved roadway, concrete sidewalk and landscaping.

I1. Existing Drainage System and Conditions

General Description

The site generally drains southwesterly and has an average fall of approximately 1 to 2
percent. The existing soil type will be confirmed by Butler Associates Geotechnical
Report, spring 2014. The soil type assumed for this report is several feet of native silty
clay overlying a free draining native alluvial sand and gravel with a percolation rate of
2.5”/min which is common to the area.

The pervious nature of the subsurface soils will allow the use of dry wells to discharge
water into the ground.

Surface water generally sheet flows southwesterly across the site. A portion of the
drainage 1s intercepted by the existing driveway and flows towards Highway 75 into an
existing ditch via an existing 12-inch culvert as shown in Figure 1: Lane Meadows
Existing Drainage Map.

Area A Existing Runoff

The rational method was used to calculate the existing runoff rate from this area during a
twenty-five year and 100 year, 1-hour design storm as shown:

Q25=CIA
Q25=(0.40) x (0.89) x (4.83) = 1.72 cfs (from pervious surface)
Q25=(0.90) x (0.89) x (0.37) = 0.30 cfs (from impervious surface)
2.02 cfs Existing, 1-hour, 25-year flow from area A

Qioo=CIA
Qio0= (0.40) x (1.10) x (4.83) = 2.13 cfs (from pervious surface)
Q100= (0.90) x (1.10) x (0.37) = 0.37 cfs (from impervious surface)
2.50 cfs Existing, 1-hour, 25-year flow from area A
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Area B Existing Runoff

The rational method was used to calculate the existing runoff rate from this area during a
twenty-five year and 100 year, 1-hour design storm as shown:

Q25=CIA
Q25= (0.40) x (0.89) x (1.78) = 0.63 cfs (from pervious surface)
Q25= (0.90) x (0.89) x (0.22) = 0.18 cfs (from impervious surface)
0.81 cfs Existing, 1-hour, 25-year flow from area B

Qi00=CIA
Qi00= (0.40) x (1.10) x (1.78) = 0.78 cfs (from pervious surface)
Q100= (0.90) x (1.10) x (0.22) = 0.22 cfs (from impervious surface)
1.00 cfs Existing, 1-hour, 25-year flow from area B

III. Proposed Drainage System

General Description

The Lane Meadows Project is proposing to capture runoff from the road section in a
roadside swale or curb and gutter with catch basins and then discharge the runoff via

drywells into the ground. Individual drywells will be constructed on each lot to capture
runoff from roofs and other impervious surfaces into the ground.

Design Approach

Our design approach was to capture any developed runoff from the proposed
development using catch basins and drywells in the curb and gutter and roadside swale
for the roadway drainage and individual drywells for each lot to capture runoff from
roofs, driveways and other impervious surfaces that may be constructed on the lots.
Developed flows were calculated using the 25-year, 1-hour and 100-year, 1-hour storm
event. This storm event approximates a thunderstorm with a high intensity of rainfall.

These events are prevalent in the mountainous areas of Ketchum and Sun Valley and
used to design storm drainage infrastructure.

Basin A will direct 5.2 acres of developed flow to the downstream catch basin and

drywell located in the curb and gutter and roadside swale and to individual drywells on
cach lot.

Basin B will direct 2.0 acres of developed flow to the downstream catch basin and

drywell located in the roadside swales and to individual drywells on each lot. (See Figure
2). Flow calculations are shown below:

Benchmark Associates, P.A.
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Area A Developed Runoff

Q25=CIA
Q25=(0.40) x (0.89) x (4.49) = 1.60 cfs (from pervious surface)
Q25=(0.90) x (0.89) x (0.71) = 0.57 cfs (from impervious surface)
2.17 cfs Developed 1-hour, 25-year flow from area A

Q100=CIA :
Qi00= (0.40) x (1.10) x (4.49) = 1.98 cfs (from pervious surface)
Qi00= (0.90) x (1.10) x (0.71) = 0.70 cfs (from impervious surface)
2.68 cfs Developed 1-hour, 25-year flow from area A

Area B Developed Runoff

Q25=CIA
Q25=(0.40) x (0.89) x (1.75) = 0.62 cfs (from pervious surface)
Q25=(0.90) x (0.89) x (0.25) = 0.20 cfs (from impervious surface)
0.82 cfs Developed 1-hour, 25-year flow from area B

Q10=CIA
Qi00= (0.40) x (1.10) x (1.75) = 0.77 cfs (from pervious surface)
Quo0= (0.90) x (1.10) x (0.25) = 0.25 cfs (from impervious surface)
1.02 cfs Developed 1-hour, 25-year flow from area B

IV. Discussion of Results
Basin A

Table 1, Comparison of Existing Flows With Developed Flows, shows that the developed
conditions will increase runoff to drainage basin A by approximately 0.15 cfs during a 25
year event. The increase is due primarily to the increased impervious areas from the
development. The runoff from the roadway impervious surfaces will be captured by three
separate drywells and catch basins located in the curb and gutter or roadway swale. Each
roadside drywell will have a minimum capacity of 900 cf.

Developed flow for each lot was calculated from Lot 3. The building zone on lot 3 was
considered as an impervious surface and covers most of the lot. This will give a
conservative estimate for runoff of each lot in the proposed subdivision and a
conservative estimate on the size of a drywell for individual lots. Each lot will have a
separate drywell with a minimum capacity of 750 cf to capture the runoff from the roofs
and other impervious surfaces.
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Basin B

The proposed development will increase the flow to drainage basin B by approximately
0.04 cfs during a 25 year event. This minor increase is due to the improvements to the
existing roadway in Basin B. The post developed runoff will be captured by a drywell

and catch basins located in the curb and gutter and roadside swale. Each lot will have a
separate drywell as in Basin A.

Combined Basin A & B

The total developed flow increased by approximately 0.19 cfs during the 25-year event.

The reason for the flow increase is due to the increased impervious surfaces of the
development.

Table 1: Comparison of Existing Flows with Developed Flows

Area 1Hr,25Yr 1 Hr, 25 Yr 1Hr, 25 Yr
Existing Runoff | Developed Runoff | Flow Increase or (Decrease)
A 2.02 cfs 2.17 cfs 0.15 cfs
B 0.78 cfs 0.82 cfs 0.04 cfs
A+B 2.80 cfs 2.99 cfs 0.19 cfs
Area | 1Hr, 100 Yr 1Hr, 100 Yr 1 Hr, 100 Yr
Existing Runoff | Developed Runoff | Flow Increase or (Decrease)
A 2.50 cfs 2.68 cfs 0.18 cfs
B 1.00 cfs 1.02 cfs 0.02 cfs
A+B 3.50 cfs 3;T:c1s 0.20 cfs

V. Conclusions

Basin A shows a 0.15 cfs increase in the 1 Hr, 25 year peak flows because of the
increased impervious surfaces proposed by the development.

Basin B shows a 0.04 cfs increase in the 1 Hr, 25 year peak flow. This minor increase is

due to the increased impervious surface area from the proposed improvements to the
existing roadway

The post developed runoff increased by 0.19 cfs due to the impervious improvements of
the development. Drainage swales, curb and gutter will capture the increased runoff into
catch basins and drywells. Drywells will also be constructed on each lot where roof

drainage will be captured in downspouts. The downspouts will be connected into the
drywells.
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VI. Drywell Capacities
Rather than analyze the tributary area for each drywell we have completed calculations to
show that the worst case (areas with the most impervious surfaces) have the capacity to

store, capture and discharge water into the ground as shown in Table 2. below.

Table 2: Drywell Capacities

Basin DW # Diameter Min. 25-YR
(pipetgravel) | Capacity Flow

A 1A 10 ft 940 cf 0.70 cfs

2A 10 ft 940 cf 0.70 cfs

3A 10 ft 940 cf 0.70 cfs

B 1B 10 ft 940cf 0.25 cfs

2B 10 ft 940cf 0.25 cfs

| SE0T3 ] | 10ft | 940cf | 017cfs |

VII. Appendix

Figure 1: Lane Meadows Existing Drainage Map

Figure 2: Lane Meadows Proposed Drainage Map

Table A-1, Rational Method Runoff Coefficients

Table A-2, Rainfall Intensity Values

Roadside Dryvwell Detail

Lot Drywell Detail
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Appendix A: Rational Method Runof Coeflicients

TABLE A-1
categorized by surface
forested 0.059-0.2
asphalt : 0.7-0.95
brick 0.7-0.85
concrete 0.8-0.95
shingle roof 0.75-0.95
lawns, well drained (sandy soil)
up to 2% slope 0.05-0.1°
2% to 7% slope 0.10-0.15
over 7% slope 0.15-0.2
lawns, poor drainage (clay s0il)
up to 2% slope 0.13-0.17
2% to 7% slope 0.18-0.22
over 7% slope 0.25-0.35
driveways, walkways 0.75-0.85

categorized by use

farmland 0,05-0.3
pasture 0.05-0.3
unimproved 0.1-0.3

parks 0.1-0.25
cemeteries 0.1-0.25
railroad yard 0.2-0.40

playgrounds (except asphalt or concrete) 0.2-0.35
business districts

neighborhood 0.5-0.7

city (downtown) 0.7-0.95
residential

single family 0.3-0.5

multi-plexes, detached 0.4-0.6

multi-plexes, attached 0.6-0.75

suburban 0.25-0.4

apartments, condominiums 0.56-0.7
industrial

light 0.5-0.8

heavy 0.6-0.9

PROFESSIONAL PUBLICATIONS INC. # P,O, Box 199, San Carlos, CA 94070 TA B L E A—1




TABLE A-2, RAINFALL INTENSITY VALUES

A worksheet to build a Depth-Duration-Frequency from NOAA Atlas 2 for Idaho

Location name:
Elevation (ft):
Lat (Deg.min):
Long (Deg.min):
Region :

Duration (hrs)

You must enter the elevation, latitude and longitude

=

lley, 1D
33

.g. 48.17 is 48 degrees and 17 minutes

Fillin the 12 numbers below from the maps in NOAA Atlas 2
All other values and graphs will be automatically computed
Frequency (years)

2

5

10 25 50 100
6 (s 1.3 1.5 1.6 1.8 2
24 1.8 2.2 2.6 2.8 34 3.8
Frequency (years)
Duration 2 5 10 25 50 100
(Minutes)
5 0.16 0.20 0.22 0.26 0.28 0.32
10 0.25 0.31 0.35 0.40 0.45 0.50
15 0.32 0.39 0.44 0.51 0.56 0.63
30 0.44 0.54 0.61 0.70 0.78 0.87
(Hours)
1 0.55 0.68 0.77 0.89 0.99 1.10
2 0.69 0.84 0.95 1.07 1.19 133
3 0.81 0.97 1.1 1.22 1.37 1.62
6 1.10 1.30 1.50 1.60 1.80 2.00
12 1.45 175 2.05 2.20 2.60 2.90
24 1.80 2.20 2.60 2.80 3.40 3.80
"""" #3Edr NOAA Atlas 2
—¥— 5 year depth-duration-frequency
—x— 10 year
400 T s year
8350 Tl o 59 year
5 3.00
—{3— 100 year

Duration in minutes and hours




D&L FRAME AND GRATE C-2670

OR AN APPROVED PRODUCT.
T ShNERsy SET 1/4" BELOW FINISHED
FINISHED GRADE GRADE
SLOPE 1.5% TO 3%
TOWARD RIM -

4 0Z, NON—WOVEN
GEOTEXTILE FABRIC
ENCASED AROUND
GRAVEL. MAY BE OMITTED
BY ENGINEER.
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TYPE A1 BACKFILL
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NOTES:
(1) ALL PRODUCTS AS NOTED OR APPROVED SUBSTITUTION.

DRAINAGE GEOTEXTILE TO BE 4.5 0Z NON—-WOVEN FILTER
FABRIC (CONTECH C—NW45 OR EQUAL)

24—INCH DRY WELL (TYP.) — ROADSIDE
SCALE: NONE




D&L FRAME AND GRATE C-2670
OR AN APPROVED PRODUCT.
TOP OF GRAT
SET 1/4" BELOW FINISHED

FINISHED GRADE GRADE

SLOPE 1.5% TO 3%
TOWARD RIM

4 0Z. NON—WOVEN
GEQTEXTILE FABRIC
ENCASED AROUND
GRAVEL. MAY BE OMITTED
BY ENGINEER.

o
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2'-8" ISPWC
TYPE A1 BACKFILL
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1" WASHED _Tiy
ROCK T2\

DEPTH TO FREE
DRAINING MATERIAL
6'—6" MINIMUM

e © » © @ @ o © © 8 & 8 °
e o 8 o @ © © © © 6 © O O

NOTES:
(1) ALL PRODUCTS AS NOTED OR APPROVED SUBSTITUTION.

@ DRAINAGE GEOTEXTILE TO BE 4.5 0Z NON—-WOVEN FILTER

FABRIC (CONTECH C—NW45 OR EQUAL)

24—INCH DRY WELL (TYP.) — LOT

SCALE: NONE




