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PROJECT DESCRIPTION

General:

This is a preliminary report on the permanent handling and management
of the added stormwater runoff resulting from the developement on the
Crook Point Resort building and improvement areas.

A separate study will be prepared later for the NDPES 1200C permit
and the permanent Stormwater study.

Project Area;

The total resort area is 441 Acres (247 acres West of TH 101 and
194 acres East of TH 101).

The total project area is divided into several sub areas (watershed basins).
Each basin is handled separately.

The following table show the four drainage sub areas (districts)
shown on Map page 26 of the Project Booklet.

No: Name: _ Building Activity: Acreage:
1 Lodge District 2 Lodges, 2 Clubhouses,
Maintenance Shop, 13.5
16 Cabins,
6 Parking Areas
2 Byrdies District ~ 5 Buildings (Homes) 2
3 Cove District 17 Cabins, 1 Rec. Bldg.
Parking Lot 5
4 Equestrian Distr.  Arena, 22 Cabins,
& Staff Housing ~ Parking Area 9

29.5 Acres



Runoff Calculation:

Areas involved:

Only areas disturbed or changed during construction, are being
included in these calaculations.

These include buildings, parking areas, roads, and other changes of the
surface.

Undisturbed areas are not included. These areas will be left draining the
water along the already established drainage patterns.

The golf course stormwater will be managed in separate systems and will
be incorporated into the course design.

Study Criterias:

A 60 minute 25-years frequency storm event is used for this study. The
duration intensity rainfall curves for Curry County is derived from the
25-years Curve. We get 1.4" of rainfall in 60 minutes.

The Rational Method was used to calculate the run-off. This method is
normally used for smaller surface areas and shorter pipeline construction runs.
Calculations:

Copies of the calculations are incorporated in the back of this report. In
addition there are graphs of pipe flow capacity.



The Description of Stormwater Collection and Management:

The Lodge District:

The stormwater is collected from building roof drains, catch basins along
roads and in parking lots. It is discharged into a retention/settlement
basin. The basin is designed to take twice the discharge from a
25-years storm - 28,000 gallons. The basin will reduce any turbidity and
slow the discharge to a small creek.

Byrdies District:

The roof drains from the homes will be collected in a storm sewer and
discharged into the irrigation pond nearby.

Cove District:

It is proposed to collect roof drains, run-off from parking lots and
cartways into a storm sewer and discharge the water on the rocky
ocean shore.

Equestrian District:

Run-off from roofs, roads, and parking area will be collected in a storm
sewer and discharged to a small creek south of the complex. A small
settlement pond will be built in the creek.



SUMMARY:

The Lodge District has most of the buildings and parking lots proposed
and contribute the most run-off. A strong effort will be made in the
design of roads and parking lots to slow the run-off and clean the water.
Biosvale will run along the roads and discharged into storm sewer.
Center area in parking lots will be constructed as a 10' wide bio svale
with 10" of porous pavement on each side. A large settement retention
pond will handle all the run-off from this area.

The other areas discharges are faily minor amounts of water and will be
discharged to shoreline, creeks, or minor ponds.

It does not appear to be any danger of any pollution, erosion or any
other problems caused by this development.

Pesticides, Fertilizers, Herbicides, Oil and Grease will be present only
in small quantities in these areas.

ATTACHMENTS:

Plan of Stormwater Management
Rainfall Curves

Flow in Pipes Graphs
Calculations
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18—02

DRAINAGE — RUNOFF—2

U =/nfensity of rainfoll ininches

oo/t Corcernrtralior time rma

Flow Firme, Pg. 18-05, 18-06, 18-68 and 18-77.
TABLE A-COMPUTATION FORM FOR RATIONAL FORMULA.,

Q=Act RATIONAL FORMULA (Logical approach).:

Q@ = RUNOFF = Peak dischorge of watershred iz cubic feet per second (c.fs.) duve to

moximum $torm ossemed . See frgs.Ate £ Pg. 18-0/ (Usually 10—25 yeors).
A =Area of wotershed in ocres.

C =Coefficient of renclF, Toble B below(Measwre of fosses due fo /rnfr/trotion, efc.).

; S perrow bosed orn Concerltraricorsrr Fime, See Pg./8-01.
Concertration tirme=1time required forrairi falling of most remote point fo reach drscharge
inclvode Overland flow Fime, Frg. H, Pg.18-0! ,ond Charne/

TIME OF

LOCATION A FLOW - MIN. DESIGN PROFILE
ICHAN - SL0PE CAPA- f\i/ LTHER INY. | INV.
] Y IN [TIME NEL CITY . FLEY. |ELEV.
STREET [From| TO ;‘:;:_E,_TOTAL ¢ | TO lenan| oF | L | @ jor H.H n |Fuw|per LEF;" ’;.Af“' LOSSES 1y ppER [Lowe R
; : : 1 |INGET NELfcone| 4 [FS | pipE [PETTE ctslsec.| T | 7% | £t |Enp [enD

_|size -} A

FIRST ST | A B |18 |18 |44|165|03/65|3.8|301 15".008|.015|4.6 |3.9 | 60|0.48| o (8200 8152
MAIN RO\ B C 1.8 | 3.7 |50 25le8|3. 78| p-2 011 1.030112.012.8 | 420(4.62) 0 181527650
w w» lc | D |20]57]50 r8lias\s.sli00| 21" |.007.015| 111 | 4.5 | 480|3.36'220(74770(70.34

¥ Mote thot the seguence of desigrn as /n € xample,
O'SSUm/cuf/'or:s in determiirirg £,
Fall 17 mronfole.

Fig.J, %. [8-0/ involies Friol

TABLE B— VALUES OF cC =—5555E Naterlodil B T L
AINFALL PROPOSED | AUTHORITY
SURFACES i MING I MAx) MiNL | Mo
ROOFS, slog fo metal. 0.20| .00 |o. 10 | 025
Corrcrefe or Asphalt. a.90]1l.o0 | 095 V.00
PAVEMENTS | Bitvmimous Mococ/=rr, operr ore closed Fype. 0.7010.90 | 0.70 [0.90
Grovel, from Clear ord /oose fo Clogyey orre corrooc o0.25]0.70 | ©.15 | 0.30
R.ER.TARDS : o.i10]0.20] 0.0} ©0.30
SAND, From wurriforsm groin size, ne fines, | Bare : o.1510.50 0.0l | 0.55
Yo well groded, some cloy orsi/f. [ight Vegeiation | o.10 |o.40] o4l [ 0.55
- B Dense Yegelatiors | 0-05| 0.20] 0.0l | 0.55
LOAN, From sorndy or gravelly fo Bore 0.20 | 0.¢o
cloye 4. : light VYegerofron | 0.10 ] 0.45
EARTH - Derse Vegefofion)| 0.05 | @35
SURFACES | GRAVEL, from cleorn grovel ons grove/ |Bore 0.25 ] 0.65
Sond mIxtures, no si/F or clay fo hHlgh (Light Vegetfotion | ©:15 | ©.50
cloy or Siff cornter?. Dense Veaetotion] 0-10-1 0.40
CLAY;, From coorse Sandy or 5//ty fa Lore. 0.30 | 0.75 | ©-10 | 0.70
pure colloicde! cloys. ' Light Vesesoton| 0-20]0.60] ©.10]| 0.70
- Dense Vegelotion | 9:15{|©.50] 0.10] 0.70
City, business oreos. . S 0.60 | 0.75 | 0.60]| 0.95
' Criy, dense residentiol oreos, Vory os fo soff ond végetatiocr. | 0.50]| 0.65 | 0.30] 0.60
c‘axj:g.s/?‘f Svdurbon resicerntic/ oreos, M " " 0.3%.)0.55 | 6,25] o.40
As Rurol Districss, n “ o.10 [0.25] o.i0 | 0-25
Porks, Gol/f Courses, efc., " " N 0.1Q [0.356 [ 005 | 0.25

NoTE: Vates oFf C “for eortb surfoces are further voried by degree of soturotior,
comm pocltror, surfoce /'/'/'eg://af/"fy anda s/ope, by choracter of suabsorl, ond by
presence of frost or glozed  spow or ice.
O Bryont & Kuichling, Report, Bock Boy Sewerage Oisfrict, Bostorr, /909.

@ Metcolf ond £ddy, Americon Sewerage pFrocrtice, /928. M Graw-Hill.
@ Used by C/ry of Bostorn, reported by Mefcal/f £ £Jdy.
@ Used by City of Derfroif, repcrted by Mertcoll ¢ L£ody.
® L.C. Urguhort, O Fngineering Hopadbook, /940. ME Graw-Hill.
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GOLF COURSE

--- Drainage and

--- Stormwater



PROJECT DESCRIPTION:

General:

This part of the preliminary report deals with the permanent collection
and treatment of the stormwater run-off from the golf course.

Another temporary process called NPDES C1200 Permit will be

setting the guidelines and rules for handling the stormwater run-off
during construction.

Project Area:

The total resort area consists of 443 acres of which the golf course
occupies about 97 acresa.

The golf course will be placed in an area which is mostly flat and wooded.
About 10% will be in steep barren hillside area.

The run-off cu-efficient for the wooded flat areas before construction is
C=23. The steep area's co-efficient might be C=30. The complete golf
course will have a C=20 value. This means the golf course will have a
slightly higher run-off.

Before: Q = 873 x 1 x 23 = 20.08
Q=097x1x30= 291
22.99 cfs

il

3.07
25.77 cfs

The increase in run-off is 2.78 cfs (1245 gpm) in 1" 10 year storm.
This is a small increase in run-off.



SEDIMENTS AND POLLUTAN TS:

During the construction a certain amount of sediments will appear in the
run-off. This will be curtailed by settlement ponds located in selected
areas. Silt fences and strawbale dams will also be used extensively.

An NPDES C1200 permit plan will be submitted to DEQ and County
prior to construction for approval. This permit will require many activities
which will reduce erosion and pollution.

Permanent Bio-swales will be constructed along the low (down slope)
side of all Fairways and most Tees and Greens. A couple of par-3 Tees
will not have Bio-swales because of the small areas involved,

The run-off will be collected from the Fairways by catchbasins in low areas
and transported to the swales. The pollutants such as the excess pesticides,
herbicieds, fertilizers and oil/grease will be filtered out in the bio-swales
and ' _

disposed of in the surrounding soil.

A small amount of clean water will be discharged into the adjacent creeks
from the bio-swale. After the project is completed, there will be very little
erosion occurring. Water will flow into existing creeks which has carried
water for years. It will be a less water being discharged because bio swales
will allow water to seep into the soil. Erosion will be reduced.



SUMMARY:

Three (3) plansheets are attached showing plano and details of the
proposed

concept. This planned drainage and removal of pollutants are widely used
today in parks, golf courses, highways, subdivisions, and similar
constructions.

Before construction starts, a detailed plan for the stormwater run-off will
have

to be prepared and submitted to

DEQ for approval.

The NPDES C1200 permit has to be approved before any work on the
Fairway drainage and the bio-swal 2s are started.

Attachments:

- - - Stormwater Plan for
Golf Course
- - = Construction Details



