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PROJECT DESCRIPTION
 

General:
 

This is a preliminary report on the pennanent handling and management
 
of the added stonnwater 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 pennanent Stonnwater study.
 

Project Area:
 

The total resort area is 441 Acres (247 acres West ofTH 101 and
 
194 acres East ofTH 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 ofthe Project Booklet.
 

No: Name: Building Activity: Acreage: 

1 Lodge District 2 Lodges, 2 Clubhouses, 
Maintenance Shop, 
16 Cabins, 
6 Parking Areas 

13.5 

2 Byrdies District 5 Buildings (Homes) 2 

3 Cove District 17 Cabins, 1 Rec. Bldg. 
Parking Lot 5 

4 Equestrian Distr. 
& StaffHousing 

Arena, 22 Cabins, 
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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DRAINAGE ­ RUNOFF- 2 
Q =ACL RATIONAL FORMULA (Lo9ical" oRr-roach).' 
Q =P..UNOFF = Peak discharge oT wafers/Jecl in cubic Feef- persecona' (c.f:s.) due fo 

rnox/rnu/n s~or/T7 assumed. See r;gs.Alo;=; Pg. /8-01 ({/~ua//!I 10 - 25year...)). 
A =A...ea ofJV0'7ershed.//7 acres. 
C :::: Coefficienf of runoff, Tobie f3 below{Measure 0:1"/osses due fa infi/I"rofion cle.).·
i. :=. jn.l~n5ify 0:1'ra/nTall in inches perhou.I' .bosed on concenl-ra:f/an ://n;ul;.,stre Pg./8-01. 
Concenr.rofion Ilrne= lime re9uired rorraili I"o/Iing af.nosl re/77ore poin/" foreach disdho.r..qe 
/Join/;, Concel7rror/on fhne .'77~ include Overland rlovv :f;/77e~ r:ig. i-!, Pg. /8-01 ~ and Cho/7nel 
,r'/orv /irT7e-, Pg. 18-05, 18-06, /8-G9 and /8-71. . . 

TABLE A-COMPUTATION FOD..M FOR RATIONAL FORMULA. 
LOCATiON A DESiGN PROF1 L E 

STREET FROM TO 
. IN TIME 

~~:~ ToiAl C TO CHA/'IOF l­
/NI.E.i NEl CONe '* 

CHAN­
NEL SLOPE 

Q OR,. ft. n 
'.f-s. PIPE pe.r ft. 

SIZE 

CAPA­ V II-lv. INV. 
CITY ft. PTHER. fLEV. ELEV. 
'FULL per LENGTH FALL L056ESlUpPER LOWER 

c.f.s.. Sec. ft. ft. ft. £NO END 

+ 
FIRST ST. 

MAIN RI). 

" " 

A 

c 

B 

c 
D 

/.8 

1.9 

2.0 

/.5 .44 16.5 0.,3 /6.5 $.8 30 15" .008 .0/5 4.6 3.9 

3.7 .50 2. 5 110.8 3.7 10.8 D-2 .011 .030 J2. 0 2.5 

5.7 .50 /.8. /9,3 3. 51/0~O 21" .007.0/5 11.1 4.5 

60 0.48 0 82.00 8/.52 

420 4.G2 0 8f.5276.90 

480 3.36 2.20 74-:/070.34. 

~Nofe thoT the sequence 01' design as i'n e xaJ77ple~ Fjg.~ Pg./B-OI involve.r Iriol 
O'ss u/7'7plJons in de/er.rnlr7/·/79 i. 

+Fall ir7 manhole. 

TABLE B- VALUE 5 OF RUNOFP VALUE. VALUE e...... 
C = OTH5R.. 

/ZA/NFALL PROP05ED AUTHORITY 

SURFAc.e;s. MIN. MA>l MIN. MAX. 

R.OOFS, .slog fo met-oJ. 0.':'0 1.00 0.10 0.~'S 

ConcreTe or ASphalt-. 0.90 1.00 0.,,}5 1.00 

PAVeMENTS i3i f urn I nO(./5 Macod<:>i77, open and closed rl/pe. 0.70 0.90 0.70 0."'0 
Grove.!, /'ro/77 cleon ona' /oo:se 7'0 c/o:C/e~ and CO/77jOocr. 0.25 0·"79 'o.IS 0·:10 

R.R.. YA~.oS 0.10 0.36 0.10 o.~o 

SAND. Tram unl/'orm gra;n size, no 1?176'6, 80re 0.15· 0.5£:! 0.0/ 0.55 

10 well graded, 50/7712 cia!! orsilf-. Liaht VeQeJolio/'J 0./0 6.40 o.dl 0.55 

IJense Veqelaf./on 0.05 0.39 0.01 0.55 

LOAM, from ..5ond5' or gra~e//y 1-0 Bore 0.2C1 o.~CI 

claye.f/. !tRhr YeQelafJon 0.10 0.4!? 

EAR7H DeJ?se VeQefor.ton 0.05 Q.3~ 

SURFACES 'GRAVEL, :/""/'0./77 clean grovel ond gravel LJo/"e 0.25 O.GS 

sa/lo',tnlx!ures, no sil/- or cIa.!! /0 high Llg/If VeQelol/on o.IS 0.50 

c;lo.~ o/" si/I­ conrenl. Dense Vcqefo-fion 0./0·· 0.40 

CLAY; rrorn coarse sondy or si/J:sr 70 bare· 0.30 0.75 O.lO 0.70 

,pure colloidal cloys. L/t;,/'r Yege:!ohon 0.2Q 0.60 0.10 0.70 

- J)ense J1::Qe/afion Ool5: 0.5.0 0.10 0.':10. 

City, business areas. . 
0·60 0.75 o.Go 0.95 

Ct!.lI, dense .reside/7t/a/ areas, vor.l.; 05 .fo soil <;'no' veqefatian . 0.50 0.~5 o.~o o.Go 
COAlPOSlr.E Suburbon residenfial areas. " II .. O.~? 0.55 O.~5 0.40 

AREAS 
Rural DiSTricTS 0.10 0.~5 0.10 0·25", " " 
Parks. ao/r Cou/"ses, efc-' J " " " 

O.IQ 0.?,5 0.05 0.25 

CD 
@ 
® 
CD 
CD 
@ 
@ 
@ 

';vOTE: Values or C "ro;'. earrlr surfaces are Fur/her vo.,.led' ~.9' degree 0-1" sofuraljon, 
cornpac:t/an. surface /r/"eguloriry ana' slope, .6y charocfer aT sahsoi/, ond .by 
presence or :l"rosT or .,!?/ozec:fi .5noJ1l % ice. 

CD Bryont ¢ KuichJing. Report. BercA:: Basr Sewerage .ois/r/c/", .Bosfon~ /909. 
® MefcoH' and .Eddy, An?erican Sewerage Proc:tice, 1928. M£ Grdw-Hill. 
® Used by C;;'g or BOSTon, rep 01" fed 9!:1 Mefcalr.<t Edd.!l. '­
@ Used bg elfy or LJe//'Qif; fepo"rfed by Merca/r jt Eddy. 
@ L. C,. Ur,?uhp-/"T, Civi/ Enginee/'/ng /Iol?dbook, /'340. M= Grow-Hill. 
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GOLF COURSE 

Drainage and 

Stonnwater 

. '. 



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 of443 acres ofwhich 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 co-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 87.3 x 1 x 23 = 20.08 
Q = 9.7 x 1 x 30 = 2.91 

22.99 cfs 

After	 Q = 87.3 x 1 x 26 = 22.70 
Q = 9.3 x 1 x 33 = 3.07 

25.77 cfs 

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



SEDIMENTS AND POLLUTANTS: 

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 orall Fairways and most Tees and Greens. A couple ofpar-3 Tees 
will not have Bio-swales because of the small areas involved. 

The run-offwill 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 t~e 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 stonnwater 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~es are started. 

Attachments: 

Stonnwater Plan for
 
Golf Course
 

Construction Details
 


