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DESCRIPTION (f) • • • • 0 • • • 0 0 • • • 0 0 0 0 0 0 0 0 0 0 

• Application Fee Vll-1 1 

e Submittal Checklist * Vll-3 1 

e Review Agency Cover Sheet* Vll-3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T 1 1 

e Application Form* Vll-1 1 1 1 1 1 1 1 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

e Reduction of Assessor's Map Vll-1 1 1 1 1 1 1 1 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

• Evidence of Title Vll-2 1 1 1 

0 Appraisal of Raw Land Vll-1 1 1 1 

e Names and Addresses* Vll-2 1 

e Legal Description* Vll-2 1 1 

0 Deeds Vll-1 1 1 1 

0 Easements Vll-2 1 1 1 1 1 1 1 1 1 

0 Avigation Easement Vll-1 1 1 1 1 

0 ROW Vll-3 1 1 1 1 1 1 1 1 1 

0 Improvements Agreement/Guarantee* Vll-2 1 1 1 1 

OCDOT Vll-3 1 1 

0 Industrial Pretreatment Sign-off Vll-4 1 1 

• General Project Report X-7 1 1 1 1 1 1 1 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 l::levation Drawmg IX-13 1 1 

• Site Plan IX-29 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 11 "x17" Reduction of Site Plan IX-29 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 Grading and Drainage Plan IX-16 1 2 1 1 

0 Storm Drainage 1-'lan and Profile IX-30 1 2 1 1 1 1 1 

0 Water and Sewer Plan and Profile IX-34 1 2 1 1 1 1 1 1 1 1 

0 Roadway Plan and Profile IX-28 1 2 1 

0 Road Cross-Sections IX-27 1 L 

0 Detail Sheet IX-12 1 2 

0 Landscape Plan IX-20 2 1 1 8 

0 Geotechnical Report X-8 1 1 

e Final Drainage Rerport X-5,6 1 2 1 

0 Stormwater Management Plan X-14 1 2 1 1 

0 Phase I and II Environmental Report X-1 0,11 1 1 

e Traffic Impact Study X-15 1 2 1 

NOTES: . An asterisk in the item description column indicates that a form is supplied by the City . 
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PETlTION 

.-.. 
DEVELOPi\hlN"f APPLICATION 
CoiDIEWil.ity ~lop!XI.Cil.I !)cpar'tlnent 
250 North 5th Stm:t, Grand JIUiction, CO 8150 1 
(303) 244-1430 

[ 

We.lhe wtdslr$ig.-J, bii!ilrg rite o~ of property 
sirl/f:IIIBd ill ~ Slalt! tu tkzct.ibed h,e,.ein do 

SJ.Z.E LOCATION ZONE 

F"«Jm; To: 

0 Rt:"'tu:llblr:: Pmnrt 

J4. 'll'ROPER'TY OWNER )Q_ DEVELOPER ~JlEPRESENTATlVE 

S.i sters 'of Charit,t of Leaven
~~orth, Health Services Corp. 

4200 S. 4th St. __ 
Ad~ress 

Leavenworth, KS 66048-5054 
f'i!)'tS~p 

913-682-1338 

S t • Mart 1 s Ho s pita 1 & Me d i ca._:_l ~Ct.:::._r:.._·:___--.::::B.;;.e.;...rt.::..l.:..;. s::......::C:...:·_..:..:R.::..a=-s c:::..:o:..._,~A:.::I~A. 
N:a!m: Name: 

P.O. Box 1628 
Mclrus 

Grand Junction, CO 81502-1628 
City/StatdZip 

970-244-2170 

215 Columbia 

AMft;SS 

Seattle, WA 98104 
Cley/Siat=!Zip 

206-682-1133 

We ;,,.,""by tZC~wledfli! thav "'"' iuJ..Iftfan1J1ii:JTiud DW"UI~t.r with rill r11.ltJs aNil'e.~Jutiom W~ilh ntspn! !a !lw ~,_,mi.,.. ofllti:s .ntbaitWJ. /hQJ !Mfnr.::/{:Pi"'.f? 
1i"f/CI'!Nltfolt ill CN<N tJ.Jl(/ cwn.plr.t;c t.;, 1~ &.!::>1 of t;Jur klto'ltlflfldg(, Md /Ju:.l "<11hZ~ tJr.e. r~omibill.(y w monfmr the. Mahu of 1/ie QppiiD::I.rt£#1. artd rhrf Nr'J'k)O/ 

cWJI.I>rt:Fif.'C. Jf"t' recop~ flwl -we ar mQ' ('l:pfcs•mJulivt(~) IIIIISf lu: ~~"'' Ql all /"cqi.ired het~rlfrp- !?r I~ ~t>nt tJn~( lhll.t-t/litnJt:f" (.:t nor t'l!:p'ftS~HriUf. W i!ef!ll 

·,.,iJi bov drop~ from ~~ "8'"nJ", a/j rm adawr.>n.d .fo<! C'h.:.rgo:d '" ~"""'" rl.•r:"-Wlillg ~fZSI!.Y b«fur' <t """ agqln b.:: p~ (>of ~~~e "P"'dcz. 

.. ~ptr-- ({;)J£A-v--; c~-d s.tP~-'o.'"v' s/stLqr 
Wt., k:ting Appli~•m 1 I . dare f 

\ --~--~~~~~~~-------------

~~)--;_df±d'/fft__, ,!.f-JP/5 



I 2945-024-07-005 
1140 Associates 
225 N 5th St, Ste 401 
Grand Junction, CO 81501-2655 

2945-024-07-022 
Lawrence & Claudia Aubert 
211 Country Club Park 
Grand Junction, CO 81503-1611 

2945-024-07-016 
1140 Associates 
225 N 5th, Street, Suite 401 
Grand Junction, CO 81501-2655 

2945-024-08-014 
Flora L Brynjolfsson 
936 Northern Way 
Grand Junction, CO 81506-8201 

2945-111-20-007 
Western Rockies Investment Group 
1000 Wellington Ave. 
Grand Junction, CO 81501-8121 

2945-111-00-946 
City of Grand Junction 
250 North 5th St. 
Grand Junction, CO 81501-2628 

2945-1 I 1-16-020 
Psychological Associates 
2530 N 8th St, Suite 204A 
Grand Junction, CO 81501-8856 

2945-111-20-977 
Health Services Program, Inc. 
P.O. Box 40 
Glenwood Springs, CO 81602-0040 

2945-111-24-006 
Village Fair, c/o Real Estate Services 
P.O. Box 1082 
Grand Junction, CO 81502-1 082 

2945-111-27-005 
DJS Foods DBA Quiznos GJ 
569 32 Rd 
Grand Junction, CO 81504 

2945-024-07-014 
1140 Associates 
225 N 5th St, Ste 401 
Grand Junction, CO 81501-2655 

2945-024-07-021 
1140 Associates 
225 N 5th, Street, Suite 40 1 
Grand Junction, CO 81501-2655 

2945-024-07-025 
1140 Associates 
225 N 5th, Street, Suite 40 1 
Grand Junction, CO 81501-2655 

2945-024-08-015 
Angie Lee Brown 
936\la Northern Way 
Grand Junction, CO 81506-8201 

2945-111-21-001 
Glenn Ross Kempers, et al 
1001 Wellington Ave. 
Grand Junction, CO 81501-8122 

2945-111-16-011 
Wellington East Investments 
2530 N 8th St, Suite 201 
Grand Junction, CO 81501-8856 

245-111-16-005 
Linda STice 
752 Centauri Dr 
Grand Junction, CO 81506 

2945-111-20-009 
Wellington lli Condominium Assoc. Inc. 
P.O. Box 3025 
Grand Junction, CO 81502-3025 

2945-111-27-004 
Village Fair, c/o Real Estate Services 
P.O. Box 1082 
Grand Junction, CO 81502-1082 

2945-111-00-009 

610 Rico Way 
Grand Junction, CO 81506 

2945-024-07-019 
1140 Associates 
225 N 5th St, Ste 401 
Grand Junction, CO 81501-2655 

2945-024-07-017 
1140 Associates 
225 N 5th, Street, Suite 401 
Grand Junction, CO 81501-2655 

2945-024-08-001 
Carol Lovato 
804 Jamaica Way 
Grand Junction, CO 81506-8635 

2945-024-08-016 
Lynn B Cary 
2405 Palmer Ave. 
Glenwood Springs, CO 81601 

2945-111-21-002 
Stella M Shanks & Georgia D Munroe 
1001 Wellington Ave 
Grand Junction, CO 81501-8122 

2945-111-16-012 
Lichini Joint Venture 
2530 North 8th St, Suite 203 
Grand Junction, CO 81501-8856 

2945-111-16-018 
Dan M & Kimberly R Babbel 
2530 N 8th St, Suite 102 
Grand Junction, CO 81501-8856 

2945-111-27-001 
Mesa National Bank 
131 N 6th St. 
Grand Junction, CO 81501-2725 

2945-11-27-003 
Village Fair, c/o Real Estate Services 
P.O. Box 1082 
Grand Junction, CO 81502-1082 

2945-111-27-005 
DJS Foods DBA Quiznos GJ 
569 32 Rd 
Grand Junction, CO 81504 



2945-111-21-001 
Glenn Ross Kempers et a! 
1001 Wellington Ave. 
Grand Junction, CO 81501-8122 

2945-111-25-009 
Michael J Corbett & David P Noffsinger 
1120 Wellington Ave 
Grand Junction, CO 81501-6129 

2845-111-25-019 
LepistO:Rottman· Limited Liability Co 
1120 Wellington Ave, Suite 106 
Grand Junction, CO 81501-6130 

2945-013-00-955 
Bookcliff Baptist Church 
2702 Patterson Rd 
Grand Junction, CO 81506-4031 

2945-111-15-046 
Alison L Dean 
P.O. Box 2026 
Grand Junction, CO 81502-2026 

2945-111-15-049 
Paul & Virginia S Northup 
2525 N 8th St, Suite 1 02 
Grand Junction, CO 8150 1 

2945-111-15-034 
HUM Investments 
2525 N 8th St, Suite 202 
Grand Junction, CO 81501-8844 

2945-111-15-058 
Gregg K Omura 
1120 Wellington Ave. 
Grand Junction, CO 81501-6129 

2945-111-15-038 
S W P Investments et a! 
P.O. Box 3025 
Grand Junction, CO 81502-3025 

2945-111-15-051 
Wellington Orthopaedic Properties LLC 
790 Wellington Ave 
Grand Junction, CO 81501-6126 

2945-111-21-002 
Stella M Shanks & Georgia D Munroe 
1 00 1 Wellington Ave 
Grand Junction, CO 81501-8122 

2945-111-25-005 
Gregg K Omura et a! 
1120 Wellington Ave 
Grand Junction, CO 81501-6129 

2945-111-25-003 
Mestern Colorado Surgel)' Center Assoc 
2550 I Rd. 
Grand Junction, CO 815015-9531 

2945-013-04-001 
Rexell D & Deborah J Clifton 
1211 Hermosa Ave. 
Grand Junction, CO 81506-4054 

2945-111-15-028 
Gilmert Madison, Madison Investments 
2525 N 8th St. 
Grand Junction, CO 81501-8845 

2945-111-15-032 
Barbara Hartshorn 
818 26 Road 
Grand Junction, CO 81506-8608 

2945-111-15-035 
Gacy Andreoletti & Marcia Forrest 
790 Wellington Ave, Suite 1 0 
Grand Junction, CO 81501-6126 

2945-111-15-057 
Maida L Burrow 
790 Wellington Ave, Ste 1 03 
Grand Junction, CO 81501-6127 

2945-111-15-039 
Urology Associates Limited 
790 Wellington Ave. 
Grand Junction, CO 8150 1-6126 

2945-111-15-052 
Wellington Orthopaedic Properties LLC 
790 Wellington Ave 
Grand Junction, CO 81501-6126 

2945-111-25-008 
Michael J Corbett & David P Noffsinger 
1120 Wellington Ave 
Grand Junction, CO 81501-6129 

2945-111-25-018 
John M Field 
P.O. Box 3025 
Grand Junction, CO 81502-3025 

2945-111-19-003 
Richard G & Annie R O'Connor 
P.O. Box 1193 
Grand Junction, CO 81502 

2945-111-15-045 
Thomas Towner dba Towner Investments 
P.O. Box 2026 
Grand Junction, CO 81502-2026 

2945-111-15-029 
Floy E Young, dba Young Investments 
2303 N 1st St. 
Grand Junction, CO 81501-2027 

2945-111-15-033 
Balanced Rock LLC 
2136 Baniff Ct. 
Grand Junction, CO 81503-1032 

2945-111-15-0355 
Gacy Andreoletti & Marcia Forrest 
790 Wellington Ave, Suite 10 
Grand Junction, CO 81501-6126 

2945-111-15-037 
W & R Investments 
P.O. Box 3025 
Grand Junction, CO 81502-3025 

2945-111-15-040 
Urology Associates Limited 
790 Wellington Ave. 
Grand Junction, CO 81501-6126 

2945-111-15-042 
Alpha Investments 
P.O. Box 3025 
Grand Junction, CO 81502-3025 



2945-111-02-004 2945-111-02-007 2945-111-02-008 
Wm A Cohan & Marilyn B Calabrese Minrec Inc Minrec Inc 
1410 Santa Fe Dr. 773 Valley Ct. 773 Valley Ct. 
Encinitas, CA 92024 Grand Junction, CO 81505-9714 Grand Junction, CO 81505-9714 

2945-111-02-009 2945-111-02-010 2945-111-02-011 
Minrec Inc Thomas G & Carol L Tadvick Minrec Inc 
773 Valley Ct. 2352 N 7th St., #4 773 Valley Ct. 
Grand Junction, CO 81505-9714 Grand Junction, CO 81501-8133 Grand Junction, CO 81505-9714 

2945-111-02-012 2945-111-02-951 294 5-023-00-041 
Richard Hurd Bishop of Bueblo, c/o Diocese of Pueblo Mildred V andover 
2352 N. 7th St. #6 1001 N. Grand Ave. 604 Meander Dr. 
Grand Junction, CO 81501-8133 Pueblo, CO 81003-2915 Grand Junction, CO 81505-1414 

2945-112-11-024 2945-112-11-025 2945-112-12-001 
Helen M Benton Jay Dee, Barbara & Christie Nitzel Phillip S & Doris E Lanham 
3098 I-70 Bus Loop 346 Belaire Dr. 2557 Mira Vista Dr. 
Grand Junction, CO 81504-4406 Grand Junction, CO 81501-2050 Grand Junction, CO 81501-2056 

2945-112-12-002 2945-112-12-005 2945-112-12-006 
William B Rosenthal Shirley E Arney, Trustee John R & C Jane Knipe 
2547 Mira Vista Dr. 2547 Mira Vista Dr. 2527 Mira Vista Dr. 
Grand Junction, CO 81501-2056 Grand Junction, CO 81501-2056 Grand Junction, CO 81501-2056 

2945-112-12-009 294 5-023-15-00 1 2945-023-15-002 
Wesley A & Lucille M Henderson Robert B Christensen, Trustee Cheryl Lane Duree 
328 Mayfair Dr. P.O. Box 3025 605 26Yz Rd. 
Grand Iunction, CO 81501-2053 Grand Junction, CO 81502-3025 Grand Junction, CO 81506-1904 

2945-023-15-003 294 5-023-14-0 1 0 2945-023-14-007 
Cheryl Lane Duree Edith Sisac Sisters of Charity, Health Services Corp 
605 26Yz Rd. 440 N. 13th St. P.O. Box 1628 
Grand Junction, CO 81506-1904 Grand Junction, CO 81501-81501-4406 Grand Junction, CO 81502-1628 

2945-023-14-006 294 5-023-14-009 2945-023-14-008 
Wm R Patterson Robert L Orr Richard F Gilmore 
662 26 Rd. 500 Patterson Rd. 698 Crestridge Dr. 
Grand Junction, CO 81506-1405 Grand Junction, CO 81506-1938 Grand Junction, CO 81506-8310 

2945-023-00-037 2945-023-00-03 8 2945-023-00-039 
Angela R Boyer William 0 & Joyce D Campbell Jacquelyn A Moran 
324 patterson Rd. 2648 Patterson Rd. 515 Rado Dr. 
Grand Junction, CO 81506-1954 Grand Junction, CO 81506-1941 Grand Junction, CO 81503-9738 

2945-023-00-040 2945-023-00-042 2945-111-00-034 
Joseph J Palermo F M & I M Rasmussen Sisters of Charity Health Services Corp 
P.O. Box 60263 2634 Patterson Rd. 4200 S. 4th St. 
Grand Junction, CO 81506-8758 Grand Junction, CO 81506-1941 Leavenworth, KS 66048-5054 



2945-111-00-970 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-111-00-956 
Sisters of Charity 
4200 S. 4th St. 
Leavenworth, KS 66048-5054 

294 5-111-00-972 
Sisters ·of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-111-00-998 
Sisters of Charity Health Services Corp 
4200 S. 4th St. Traffic Way 
Leavenworth, KS 66048 

2945-112-10-016 
Guy D Cherp & Martha Hart 
448 Bookcliff Dr 
Grand Junction, CO 81501-2039 

2945-112-10-024 
Larue Olson Marital Trust, c/o Norwest 
P.O. Box 4010 
Grand Junction, CO 81502-4010 

2945-112-11-008 
Gordon S & Judith L Harbert 
2512 Mira Vista Dr. 
Grand Junction, CO 81501-2057 

2945-112-11-026 
Harold B & Ruth Summons 
333 Mayfair Dr. 
Grand Junction, CO 81501-2052 

2945-112-00-978 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

294 5-024-09-0 12 
Moorgate 
11999 San Vicente Blvd. 
Los Angeles, CA 90049-5042 

2945-111-00-976 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-111-00-959 
Sisters of Charity Health Services Corp 
4200 S. 4th St. 
Leavenworth, KS 66048-5054 

2945-111-00-974 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-112-10-010 
Mary C Douglass 
301 Bookcliff Ct. 
Grand Junction, CO 81501-2021 

2945-111-00-979 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-112-10-975 
Sisters of Charity Health Services 
4200 S. 4th St. 
Leavenworth, KS 66048-5054 

2945-112-11-009 
Stephen D & Susan Fante 
353 Mayfair Dr. 
Grand Junction, CO 81501-2052 

2945-112-00-045 
Sisters of Charity Health Services Corp 
4200 S. 4th St. 
Leavenworth, KS 66048-5054 

294 5-024-09-0 1 0 
James C Burke 
636 26 Rd. 
Grand Junction, CO 81506-1969 

2945-024-08-013 
Stanley Siligman & Eugene Haskin Trust 
3032 1-70 Bus Loop 
Grand Junction, CO 81504-5722 

2945-111-00-037 
Sisters of Charity Health Services Corp 
2536 N. 7th St. 
Grand Junction, CO 81502-1628 

2945-111-00-971 
Lincoln Park Osteopathic Hospital Assoc. 
P.O. Box 220 
Grand Junction, CO 81502-0220 

2945-111-00-977 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-112-1 0-015 
Scott A & Susan G Hall 
308 Bookcliff Ct. 
Grand Junction, CO 81501-2022 

2945-112-10-023 
Larue Olson Marital Trust, c/o Norwest 
P.O. Box 4010 
Grand Junction, CO 81502-4010 

2945-112-10-998 
Sisters of Charity Health Services 
4200 S. 4th St. 
Leavenworth, KS 66048-5054 

2945-112-11-010 
Elizabeth H Miles 
343 Mayfair Dr. 
Grand Junction, CO 81501-2052 

2945-112-00-066 
Sisters of Charity Health Services Corp 
P.O. Box 1628 
Grand Junction, CO 81502-1628 

2945-024-09-011 
Moorgate 
11999 San Vicente Blvd. 
Los Angeles, CA 90049-5042 

2945-024-07-023 
1140 Associates 
225 N 5th St, Ste 401 
Grand Junction, CO 81501-2655 



2945-lll-15-053 
Donald P Aust 
P.O. Box 3025 
Grand Junction, CO 81502-3025 

2945-112-01-003 
James R Dunn & P D Wubben 
60 I Center Ave. 
Grand Junction, CO 81501-2041 

294 5-0 12-02-002 
William D Merkel 
2525 N 8th St. 
Grand Junction, CO 81501-8845 

2945-112-02-007 
Donald R & Carolyn E Burkholder 
540 Cedar Ave 
Grand Junction, CO 81501-7428 

294 5-112-1 0-007 
Arthur W Arney 
402 Bookcliff Dr. 
Grand Junction, CO 81501-2036 

2945-112-10-023 
Larue Olson Marital Trust Norwest 
P.O. Box 4010 
Grand Junction, CO 81502-40 I 0 

2945-112-I0-015 
Scott A & Susan G Hall 
308 Bookcliff Ct. 
Grand Junction, CO 81501-2022 

Bertis C. Rasco, AlA 
215 Columbia 
Seattle, WA 98104 

2945-111-15-054 
Wellington Orthopaedic Properties LLC 
790 Wellington Ave 
Grand Junction, CO 81501-6126 

2945-112-00-043 
Richard L Schnell 
2305 N 7th St 
Grand Junction, CO 81501-8117 

2945-112-02-004 
Lynn W Hamilton 
560 Cedar Ave 
Grand Junction, CO 81501-7428 

2945-112-02-008 
David E & L P Flatt 
536 Cedar Ave 
Grand Junction, CO 81501-7428 

2945-112-1 0-009 
Virginia C Raso 
507 Bookcliff Dr 
Grand Junction, CO 81501-2037 

294 5-112-1 0-024 
Larue Olson Marital Trust c/o Norwest 
P.O. Box 4010 
Grand Junction, CO 81502-40 I 0 

Sisters of Charity of 
Leavenworth 
4200 S. 4th Street 
Leavenworth, KS 66048 

City of Grand Junction 
Community Development Dept. 
250 N 5th Street 
Grand Junction, CO 81501 

2945-111-15-044 
Paul B Jones & Robert D Hackett 
2525 N 8th St 
Grand Junction, CO 81501-8845 

2945-112-02-001 
Dale Schwarz 
2211 N 6th St. 
Grand Junction, CO 81501-7415 

2945-112-02-005 
Robin L & Sandra L Cherp 
550 Cedar Ave. 
Grand Junction, CO 81501-7428 

2945-112-10-008 
Robert Traylor & Karen Hayashi 
535 Bookcliff Dr. 
Grand Junction, CO 81501-2037 

2945-112-10-017 
Leland A Schmidt 
536 Bookcliff Dr. 
Grand Junction, CO 81501-2038 

2945-112-10-016 
Guy D Cherp & Martha Hart 
448 Bookcliff Dr. 
Grand Junction, CO 81501-2039 

St. Mary's Hospital 
ATTN: Keith Estridge 
P.O. Box 1628 
Grand Junction, CO 81502 
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St. Mary's Hospital and Medical Center 
Grand Junction, CO 

Master Site Plan 

Introduction 

Existing Property 

St. Mary's Hospital and Medical Center located at the corner of North 7th 
Street & Patterson Avenue in Grand Junction, Colorado currently owns 
approximately 35.67 acres of land in seven parcels separated by streets or 
other lots and has an understanding regarding an eighth parcel. 

Parcel #1 is the central portion of the main campus, a 19.86 acre plot when 
including the 2.08 acre park St. Mary's Park. 

Parcel #2 is 9.11 acres East of N. 7th Street used for hospital employee 
parking, three separate residence for Sisters and four other properties ( T. 
Carr residence, G. V. P. T., Seniors, & E. M. S. ) owned by the Medical 
Center. 

Parcel #3 is .69acres immediately North across Patterson Road, formerly the 
Oncology Clinic of Dr. Matchett. 

Parcel #4 is a one acre vacant lot approximately 980 feet East of parcel #2 
that fronts on Wellington Avenue. 

Parcel #5 is St. Mary's Rehabilitation Center formerly Hilltop Rehabilitation 
Hospital 11 00 Patterson Road. 

Parcel #6 is the Employee Parking Lot at the corner of Patterson and 26 3/4 
Road. 
Parcel #7 is St. Mary's Family Practice Residency the former Centennial 
Plaza Property 2721 North 12th Avenue. 

Parcel #8 is owned by Bookcliff Baptist Church and is located across North 
12th Street from St. Mary's Family Practice Residency. During the recent 
property acquisiton from Hilltop it was understood St. Mary's would 
continue to use the Church's parking lot under the current agreement with 
the Church provided additional parking was required for the buildings new 
use. 



Planning Objectives 

This Master Site Plan (MSP) develops Parcels #1 and #2 in three phases 
which bring the properties up to the City's current Zoning and Development 
Code, dated: October 1, 1994. 

Parcel #3 is small, isolated from the Medical Center by Patterson Avenue 
and Zoned B-1 
It is vacant and for sale. 

Parcel #4 is 980 feet to the East of Parcel #2. The maximum distance 
permitted by City Code for off site, off street parking is 200' (may be 500' 
for employee use). It is recommended Parcel #4 be used for Employee 
Parking for Parcel #5 or for Periodic Employee Parking with shuttle bus 
service should the Main Campus, Parcel #1 and #2 have a major 
construction activity that limit on site parking . As permanent development 
occurs, Parcel #4 may be developed as related medical offices, research, a 
child development center, retail outlet, engineering services or general 
administrative offices. 

Parcel #5 St. Mary's Rehabilitation Center formerly Hilltop Rehabilitation 
Hospital is on a 2.93 acre site zoned RMF-64, contains 53,276 square feet 
of spa~with a building site foot print of 39,200 square feet, 113 parking 
stalls {'--_Jfor the handicapped) , has 22 Skilled Nursing Home beds, 28 
Rehabilitation be~d an Outpatient Rehabilitation Service that provides 
the region with ~ OPV annually . 

Parcel #6 Employee Parki~ formerly Hilltop Rehabilitation ~ita I 
Employee Parking M auacre site has 48 parking stalls (____]Or the 
handicapped) and \___fquare feet of site landscape. 

Parcel #7 St. Mary's Family Practice Residency formerly Centennial Plaza is 
on a 2.08 acre site (29,260 square feet) zoned P-8, contains 29,700 
square feet of spac~ith a building site foot print of 21,900 square feet, 
130 parking stalls Qor the handicapped) .. 

Parcel #8 Boo~·ff Baptist Church Parki~~ located on the East side of 
12th Street,a ???? square foot lot zone~ontains 95 to 125 
unimproved par mg stalls. 

This Master Site Plan does not describe the expected on going internal 
remodeling and upgrades for the existing buildings. 



St. Mary's Hospital and Health Center 
Grand Junction, CO 

Master Site Plan Goals 

1. Parcel #' 1 Building Expansion 
Phase #1 

\,';~~..-\c.-~ Family Practice Residency 
Out patient Rehabilitation 
Occupational Health 
Bldg. support areas 

25,000 
10,000-12,000 
5,000 
1,200 

Parking and Landscaping 

Incl~ding: 

Phase #2 
Entry Chapel 
Saccomanno Center Expansion 
Pedestrian Bridges between Parcel #1 Buildings 

Parking and Landscaping 

Phase #3 
Ambulatory Services/Medical Offices 
Pedestrian Bridge across N 7th Street 

Parking and Landscaping 

Improve on-site circulation 
Zoning of all St. Mary's properties to P-B 
Parking, Landscaping, Site Lighting etc. 
Razing of temporary buildings 
Bridge across North 7th Street 
Internal remodeling all buildings 
Bridge GVIC canal 
Razing temporary buildings, #1 to 7; 12 to 18;Engineering; Laundry 
Remodel interior of buildings as required to accommodate depts 

2. Parcel #2 Expansion of Surface Parking and Phase #3 Building & Bridge 

3. Parcel #3 Medical Related Use Building current vacant and for sale 

4.- Parcel #4 Staff Parking or Flexible Support Services Building 



5. Parcel #5 St. Mary's Rehabilitation Center (former Hilltop Rehabilition Hospital) 

Rehabilitation Out Patients \1 3lto annual OPV 

Rehabilitation In patients 

Skilled Nursing Inpatients 

Staffing 
a.m. 
p.m. 
night 

off site 

) 

28 Beds 

22 Beds 

6. Parcel #6 St. Mary's Family Practice Residency (former Centennial Plaza) 
All existing tenants to vacate premise --Notice served to each Aug 1, 1995 
29,260 gsf estimate 26 physicians at 4parking stalls each (code)=104stalls 

7. Parcel #7 Staff Parking at Patterson & North 26 3/4 

Improvement ver~fy 
Parcel size verify 

8. Parcel #8 Bookcliff Baptist Church Parking East side of N. 12th St. 
(across 12th from Centennial Plaza) 

96 to 125 stalls ver~fy 
Lot size verify 
Status with City verify 
Understanding 3 year agreement 



' . 

Property For Rezoning 

Description Current Zone 

1. T. Carr RMF-64 

2. GVPT RMF-64 

3. Seniors RMF-64 

4. EMS RMF-64 

5. RMI<'-64 

6. St. Mary's Park RSF-4 

Potential for Medical Corridor Zone 

St. Mary's Hospital and Medical Center 
St. Mary's Rehabilitation Center 
St. Mary's Family Practice Residency 
Wellington I, II, III & IV 
Western Rockies Eye Center 
La Villa Grande Care Center 
Pharmacies 

New Zone 

P-B 

P-B 

P-B 

P-B 

P-B 

P-B 
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St. Mary's Hospital and Medical Center 

Engineering 

Addendum 1' 

St. Mary's Hospital & Medical Center Master Site Plan 

September 8, 1995 

The following addendum is submitted to the St. Mary's Hospital & Medical Center Master Site 
Plan: 

General Project Report (3-ring binder) 

Page 4-8: ~ 3 

Page 4-8: ~ 4 

Line 2 
Line 3 
Line 5 
Line 6 

Line 2 

Reference to Parking Lot A should read Parking Lot B. 
Reference to Parking Lot A should read Parking Lot B. 
Reference to Parking Lot A should read Parking Lot B. 
Reference to Parking Lot A should read Parking Lot B. 

Reference to Parking Lot A should read Parking Lot B. 
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St. Mary's Hospital and Medical Center 
Grand Junction, CO 

Master Site Plan 

Introduction 

Background And Purpose 

St. Mary's Hospital and Medical Center (St. Mary's) is a 294 bed Regional Tertiary 
Medical and Trauma Center. It provides the residents of western Colorado and eastern 
Utah with high q~ality health care services. It is the largest medical center between 
Denver and Salt Lake City. St. Mary's is a teaching affiliate of the University of 
Colorado Health Sciences Center Family Practice Residency program. 

St. Mary's has a rich history of providing health care. As reflected in its mission and day 
to day operation, St. Mary's is dedicated to promoting health care access for those in need 
and provides a signiticant amount of charity care for those individuals without personal 
resources. The spirit of charity care is also supported through the development of health 
services for which reimbursement is inadequate but which are needed by the community. 
St. Mary's consciously and deliberately establishes systems to identify and assist those in 
financial need. Beyond these commitments, there is a concerted effort not only to meet 
the health needs of the poor and elderly, but to increase the awareness of others regarding 
these needs. The mission of the Sisters of Charity of Leavenworth continues to be the 
main focus of St. Mary's efforts and future direction. 

The purpose of this Master Site Plan (MSP) is to obtain City of Grand Junction approval 
to upgrade, improve, and expand St. Mary's facilities within its property boundaries in 
order to continue to be responsive to health care demands. St. Mary's seeks approval of 
its master site plan concept and phased projects over the next 10 year period following 
master site plan approval. 

The improvement projects included in the master site plan are intended to better serve 
the community by improving functionality, responding to changing technologies and 
medical practices, and reducing cost. The improvement projects under the proposed 
master site plan will result in the additional area needed to alleviate crowed conditions, 
expand cramped and outdated space and facilities, provide space necessary to 
accommodate the latest medical technologies and services, and to up grade and enhance 
campus grounds and open spaces to improve the aesthetic appearance of the medical 
center. 
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This Master Site Plan is for St. Mary's entire campus. The west end of the campus is 
anchored by the hospital located at the intersection of Patterson Road and North 7th 
Street and the East by St. Mary's Rehabilitation Center and Family Practice Residency 
building on the comer of Patterson Road and North 12th Street. Figure 1 shows the 
neighbor hood context. The plan has been developed to reflect the Zoning and 
Development Code last printing October 1994. 

The stated goal of the Zoning and Development Code is to respond to the demands of 
change while promoting the health, safety and general welfare ofthe residents of the City 
of Grand Junction. This Master Site Plan (MSP) seeks to meet that goal and assure that 
the Master Site Plan improvements are appropriate within the community. 

Process 

While a great majority of code issues fall easily identifiable, St. Mary's \Vith it's long 
term presence in Grand Junction and extensive facility assets at the present locations falls 
outside of the normal code process and requirements. 

Through staff discussion the following process has been established for St. Mary's 
MSP: 

• St. Mary's prepares "Preliminary" Master Site Plan in compliance with agreed outline 
and files it with the City Community Development Department (CCDD) targeted for 
September I st. 

• A pvblic Hearing by the Planning Commission is held \vith in 30 days. 
Normally the 1st Tuesday of following month (assume October 3rd) 
This is followed by a 3 day window for Appeals 

• St. Mary's must then satisfy items from the hearing and staff reviews 
or 

If no agreement is reached or if an Appeal is filed a City Council decision 
will be required 

• If no appeal is filed and the staff comments are satisfied the MSP will go to the City 
council with the Planning Commissions recommendation to approve. Assuming the 
City Council approves the MSP becomes officially adopted and may be implemented 
the first month after the City Council's approval. 
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Mission 

In 1895, Sisters Balbina Farrel and Lousia Madden embarked on their mission from 
Leavenworth, Kansas, to bring a hospital to the relatively new town of Grand Junction. 
By 1896, their dream became reality with the opening of a ten bed wooden frame 
hospital. 

As the community grew so did St. Mary's Hospital. In response to the commitment and 
perseverance of the Sisters, the community graciously donated the funding for expansion 
in 1923 and 1940. By 1950 continued growth demanded additional facilities and again 
the community supported St. Mary's need. This time with landed donated by Mesa 
College St. Mary's moved to the current Rose Hill site. Progress over the years has 
brought about the much needed expansion in 1978, 1985 and 1995. 

As those early Sisters began their work for the good of others, they reached out to those 
in need, never turning away anyone who could not pay for care. Their door was always 
open. 

Through times changed, need has not. The Sisters continue to be concerned that people 
in need are cared for. St. Mary's Medical Center maintains an open door policy, never 
turning a patient in need of care away. 

St. Mary's is a non-profit institution. Any income in excess of expenses for personnel, 
payment of debt, and operations is reinvested in facilities, community and medical 
education, charity care and other services to the community. 

St. Mary's has provided far more to the Grand Junction community than dollars can 
attest. St. Mary's otTers a wide range of community services, education, research and 
special programs for the elderly. Each is made of people who are givers of care with a 
deep concern for others. 

The proposed development will enable St. Mary's to continue to be responsive to the 
Sisters of Charity of Leavenworth public purpose mission to provide the highest quality 
for all members of the public , and will enable this to occur in a more efficient manner. 
The benefits to the community are reflected in St. Mary's Hospital & Medical Center 
vision statement: 

We will provide compassionate health care 
And make it affordable for all 

b_v being passionate about our work and our relationship. 
We shall be here for life. 

Sister Lynn Casey 
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In addition to meeting these fundamental aspirations, responding to changing health care 
needs and improving the efficiency of the institutions, benefits will include better 
accessibility of services and improvement of facility appearance. Some public services 
will be expanded as they are relocated to larger, more efficient space. 

Existing Property 

St. Mary's Hospital and Medical Center located at the comer of North 7th Street & 
Patterson Avenue in Grand Junction, Colorado currently owns approximately 35.67 acres 
of land in seven parcels separated by streets or other lots and has an understanding 
regarding an eighth parcel. 

Parcel #I is the central portion ofthe main campus, a 19.86 acre plot when including the 
2.08 acre park St. Mary's Park. 

Parcel #2 is 9.11 acres East ofN. 7th Street used for hospital employee parking, three 
separate residence for Sisters and four other properties ( T. Carr residence, G. V. P. T., 
Seniors. & E. M. S. ) all owned by St. Mary's. 

Parcel #3 is .69 acres immediately North across Patterson Road, formerly the Oncolob'Y 
Clinic of Dr. Matchett. 

Parcel #4 is 1002 Wellington Avenue a one acre vacant lot approximately 980 feet East 
of Parcel #2. 

Parcel #5 is St. Mary's Rehabilitation Center the former Hilltop Rehabilitation Hospital 
1 100 Patterson Road. 

Parcel #6 is the Employee Parking Lot at the comer of Patterson and 26 3/4 Road. 

Parcel #7 is St. Mary's Family Practice Residency the former Centennial Plaza Property 
2721 North 12th Avenue. 

Parcel #8 is a parking lot o\vned by BookcliffBaptist Church across North 12th Street 
from St. Mary's Family Practice Residency. During the recent property acquisition from 
Centennial Plaza it was understood St. Mary's could continue to use the Church's parking 
lot under the current agreement. 
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Planning Objectives 

This Master Site Plan (MSP) develops Parcels # 1 and #2 in three phases which bring the 
properties up to the City's current Zoning and Development Code, dated: October 1, 
1994. Major planning elements for Parcel# 1 include landscaped setbacks along 
Patterson Road; additional on site landscaping; on site traffic circulation changes that 
result in reduction of curb cuts along N. 7th Street; razing of temporary buildings; 
construction of permanent buildings; structured parking at N. 7th Street and Center Drive; 
and pedestrian bridge across N. 7th Street to Parcel #2 for access to additional surface 
parking and planned outpatient facilities. 

Parcel #3 is a .69 acre lot with a 5,000sfDoctor's Office building isolated from the 
Medical Center by Patterson A venue. It is in Zoned B-1. It is vacant and for sale. 

Parcel #4 is a 1 acre vacant lot 980 feet to the East of Parcel #2 and approximately 450' 
due south of Parcel #5. It is initially planned to developed as surface parking for St. 
Mary's Rehabilitation Center Employees (serving Parcel #5) and/or for Periodic 
Employee Parking (serving Parcel #1 and /or Parcel #2). When permanent development 
occurs, Parcel #4 is planned to be developed as medical office, research, a child 
development center, retail outlet, engineering service or general administrative office 
use. In order to enhance the relationship between Parcel #4 and Parcel # 5 it is planned 
to upgrade the existing pedestrian bridge now over the Grand Valley Irrigation Canal at 
the North extension of Little Bookcliff Avenue R.O. W .. 

Parcel #5 St. Mary's Rehabilitation Center formerly Hilltop Rehabilitation Hospital is on 
a 2.93 a<;:re site zoned RMF-64, contains 53,276 square feet of space with a building site 
foot print of39,200 square feet, 103 parking stalls (11 for the handicapped), has 22 
Skilled Nursing Home beds, 28 Rehabilitation beds and an Outpatient Rehabilitation 
Service that provides the region with approximately 11,500 OPV annually . 

Parcel #6 is St. Mary's Rehabilitation Center Employee Parking Lot, formerly Hilltop 
Rehabilitation Hospital Employee Parking, a .36 acre site, with 48 surface parking stalls 
(2 for the handicapped) and 1,539 square feet (9.5%) of the site landscaped. 

Parcel #7 St. Mary's Family Practice Residency formerly Centennial Plaza is on a 2.08 
acre site (29,260 square feet) zoned P-B, contains 29,700 square feet of space with a 
building site foot print of21,900 square feet, 130 parking stalls (7 for the handicapped). 

Parcel #8 BookcliffBaptist Church Parking lot is located on the East side of 12th Street. 
It can park 95 to 125 cars on gravel surface. This area has been used by the past owner 
of Centennial Plaza under an verbal agreement with the Church. There are 3 years 
remaining under the agreement. It has been passed on to the St. Mary's. It's future use 
has not been defined at this time. 
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Numerous on going internal remodeling, tenant improvement and upgrade projects are 
expected over the life of this plan. This is a Master Site Plan and as such it does not 
address on going internal remodeling, tenant improvement and upgrade projects in side 
of the buildings. 
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Zoning Shown on Map 

Parcel Ill. P8 

Parcel 112. P8 

Parcel 113. 8-1 

Parcel 114. P-8 

Parcel II S. RMF-64 

Parcel 116. P8 

Parcel II 7. P8 

St. Mary's Park PSF-4 

ST. MARY'S PROPERTY #1,2,3,4,5,6,7 
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Development of Existing Facilities 

Description 

Permanent Buildings 
1 00 Hospital 

Boiler Plant 
Laundry 
Eng Offices 
Maintenance Shops 
Parts Warehouse 
Bio-med Shop 
Print Shop 

Medical Office Building# 1 
Saccomanno Center 
Helistop I Maintenance Hanger 

201 Rehabilitation Center 
301 Family Practice Residency Prog. 

Temporary Buildings 
Nutrition Clinic 
Marillac Dental 
Marillac Clinic 

Remark 

Family Practice Annex 
Mesa Midwives 
Occupational Health 
Credit Union 
Blood Bank 
Guest House Motel 2425 N7th 
Family Practice Residency Bldg 
Rehab Clinic 2323 N 7th 
Matchett Clinic 520 Patterson 
Wellness Clinic 666 Patterson 
T Carr 2604 N. 7th 
Sister's 2556 N.7th 
GVPT 2536 N.7th 
Senior Life Center 2515 N.7th 
Fester Grandparents 
Senior Companions (Partners) 
EM.S. Outreach 710 Patterson 
Sister's 2655 Patterson 
Sister's 2657 Patterson 
Wellington II 2525 N.8th 
Wellington IV 2530 N.8th 104,106 
1002 Wellington Ave LOT 

See notes neJt page. 

Remarks 

*1 
*2 

*3 
"3 
*3 
"4 
*5 
*6 
*6 
*6 
*7 
*4 
*8 

*8 

*9 
*10 
*11 
*11 
*11 
*12 
*9 
*9 

*13 
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Proposed Location 

To Remain 
To Remain 
Analyze Move 
To Hospital 
To Hospital 
To Hospital 
To Hospital 
To Hospital 
To Remain 
To Expand 
To Remain 
To 1100 Patterson Road 
To 12th & Patterson 

Move/Demolish 
Move/ Demolish 
Move/Demolish 
Move/Demolish 
Move/ Demolish 
Move/Demolish 
Move/ Demolish 
Move to Hospital 
Demolish 
Move/Reuse Bldg 
Move at end of lease 
For Sale 
Move at end of lease 
Move/Demolish 
Move to New Home/D 
VacanUDemilosh 
Move/Demolish 
Move/demolish 
Move/Demolish 
Move/Demolish 
Move to New Home/D. 
Move to New Home/D. 
Condo . to Remain 
Condo . to Remain 
Develop 43,560sf Site 



Remarks 
(continued ) 

Notes: 
*1 Saccomanno Center 

Additional Growth 
Combine with Health Education 
H. Educ etc. 12,818sf 
Maintain idenity of Saccomanno 

*2 Heliport/Maintenance Hanger 
Maintain at existing location 

*3 Marillac Clinics 
Combine Clinics, Dental & Nutrit 
Near F. PResidency Clinics 
or to Ex F P R Bldg 
Existing 3,915 sf 
Growth to 6,414 sf 

*4 Family Practice Residency 
Existing 13,634+2,295sf 
Growth forecasted 
25,000 sf Phase 1 

*5 Mesa Midwives 
Private program 
move to rental area 

*6 Occupational Health 
Existing 
Strong Outpatient Function 
Combine with H.Ed.& OP Rehab 
5,000sf Phase 1 

*6 Blood Bank 
Exist1ng 
To area in Hospital near Lab 
2,783sf 

Credit Union 
Existing 
move to rental area 

*7 Guest House Motel 
Existing 24 units 
To be discontinued 

*8 Rehabilation Clinic 
Existing 1 ,200sf 
Move to 11 00 Patterson 

*9 

*10 

*11 

*12 

*13 

*14 

*15 

-3-3 

520 Patterson (Matchett Clinic) 
Possible Temporary Use: 

Child Development Center 
Marillac Clinic 
Mesa Midwives 
Credit Unioin 
Seniors 
Foster Grandparents 
Senior Companions-Partners 

GVP.T. 2536 N.7th 
Vacant Building 
Demolish/ use for Parking 

Seniors 2515 N 7th 
Demolish 
Use for surface Parking 

E M. S 71 0 Patterson 
Periodic Classes 
To Health Education 

1 002 Wellington 
18,000sf Footprint Flex-space 
1 or 2 story frame structure 
For Health RelatedActivities 
and/ or Surface Parking 

Employee Residences 
Move Off Site 
For Surface Parking 

Employee Day Care Center 
locate as space becomes 
available 
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St. Mary's Hospital and Health Center 
Grand Junction, CO 

Major Master Site Plan Goals 

• Provide required facilities for Family Practice Residency Program. 

• Consolidate existing departments now found in several locations on and off site. 

• Develop medical office building on Parcel # l for patients access to the hospital's 
sophisticated costly equipment and to house physicians adjacent to the hospital in 
order to extent their time for patients. 

• Connect major on-site buildings with enclosed pedestrian bridges. 

• Expand existing educational facilities to accommodate the need of the medical staff, 
hospital in-service training, patients and health related activities. 

• Bridge from Parcel # l across North 7th Street to permit easier access to parking on 
Parcel# 2. 

• Move Engineering Services; raze the vacated buildings and provide a landscaped 
view from Patterson Road. 

• Investigate the possibility of a central regional hospital laundry off site. 

• Move all services into permanent quarters and raze the vacated temporary buildings 

• Maximize the existing land for surface parking before building structured parking. 

• Obtain permission of the Community Development Department and the Planning 
Commission to proceed with the elements in the Master Site Plan without further 
Zoning and Development Code submission(s) and review(s). 
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Master Site Plan 

Phase 1 

General Description 

The Family Practice Residency (FPR) Program is in critical need of additional space. 
The current buildings are not fully accessible to the handicapped. Space is required for 
patient waiting, clinical lab area, record storage, exiting circulation, nurse charting areas, 
supplies, etc.. Access is also needed in the FPR for diagnostic and therapeutic services. 
As a part of continuing health care reform, Family Practice Educational Programs such as 
this must grow to provide Primary Care Providers. Adequate space for the Family 
Practice Residency Program is St. Mary's # 1 Facility goal. 

In addition to space for the Family Practice Residency Program, the demand for Out 
Patient Services have brought about over crowding conditions and a requirement for 
more space in ( 1) Occupational Health; (2) Outpatient Rehabilitation (physical therapy, 
occupational therapy, and speech therapy); and (3) the building's facility support areas. 
The first phase of construction will provide space for these services. 

PILASE 1 Areas: 
Occupwus 
Family Practice Residency 
Occupational Health 
Out Patient Rehabilitation 
Building Facility Support Areas 
Medical Office Building #2 

Phase 1 Notes: 

area sf 
25,000 sf 
5,000 sf 
10,000 sf 
1,200 sf 

41,000 sf 

1. MOB #2 will be designed to receive a future circulation corridor for Pedestrian 
Bridges. Bridge 1 will be to the First Floor of the Main Hospital; and bridge2 will be to 
the Saccomanno Education Center, both in Phase 2. A pedestrian bridge from MOB #2 
crossing N.7th Street will be in Phase 3. 
2. MOB #2 will also designed to expand vertically by two future floors. 
3. Phase 1 includes refurbishing the existing Family Practice Residency building after it 
is vacated for occupancy by Marillac Clinics, Mesa Midwives, Nutrition Clinic and 
Dental Clinic. 
4. Phase 1 includes the razing temporary Buildings #l through #6, Buildings #12 through 
# 18 and the existing Guest House Motel; improving on site automobile circulation; 
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landscaping Lot B, and adding approximate 216 additional on site parking stalls on 
Parcel #2 (refer to Section 3 Parking). 

Master Site Plan 

PHASE 2 

General Description: 

Expansion of Saccomanno Education Center 

Connect major on site buildings with Pedestrian Bridges 
Hospital to M 0 B #2 
M 0 B #2 to Saccomanno 

Strengthen idenity of Main Hospital; Add Chapel above Entry 

Analysis potential of off site laundry 

Move Engineering into permanent quarters 

Raze vacated buildings and increase surface parking 

Continue internal remodeling and tenant improvements for Out Patient access to the 
Medical Center's sophisticated Diagnostic & Therapeutic equipment and services. 
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Master Site Plan 

PHASE3 

General Description 

Bridge acrosss North 7th Street 

Add bridge across Street connecting the Hospital, Medical Office Buildig # 2 and the 
Saccomanno Education Center on Parcel #l with Ambulatory Services Building #3 and 
the maximum surface parking on Parcel #2 

Ambulatory Services Building 

Develop Ambulatory Services Building #3 on the East side of North 7th Street for high 
volume services requiring quick patient access, short turn around time and easy access to 
parking. Wellness Programs, Rehabilitation Services, Patient Screening, Preadmission 
activities, Eye Care, Pharmacy, Medical Equipment sales, Primary Care Physicians are 
anticipated to be the principal tenants. 

Miscellanous Items: 

I. The Guest House Motel will not be replaced. 
2. T~ere will be no overnight RV parking provisions. 
3. Parcel #3 currently Zoned B-1 may be used for temporary relocation housing for 
Seniors, Emergency Medical Service Outreach Programs or other hospital services 
temporary dislocated during construction activities. 
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Circulation 

The development in this MSP will provide modifications to the existing site access and 
internal circulation systems. The majority of the differences are primarily related to 
additional parking areas and revisions to the existing parking areas to add landscaping. 

The primary Parcel # l entry/exit locations remain along Patterson for East bound traffic 
and along North 7th Street for North/South bound traffic. 

To enhance internal (on-site) circulation the MSP proposes closing the North most curb 
cut on the West side ofN. 7th Street and opening on site drives between parking Lot A & 
parking Lot C and also between Lot A & Lot D. This internal circulation drive system 
provides access between all Parcel # l parking. It eliminates the need to return to a public 
street in order to go to another on site parking space. Today, when lot A is full, one must 
leave Parcel # l lot A; go back into the street traffic; proceed to another Parcel # 1 
entry/exit and continue to search for a parking space. 

The location for the drive shown in the MSP on the North side of the Power Plant, 
connecting Lot A & Lot D is subject to an economically viable outcome of a Central 
Hospital Laundry Study involving a new facility on a new site. 

After Temporary Buildings #1 through #7 are vacated and razed, Lot E will become 
surface parking. Later, Lot E provides an excellent location for a two level parking deck 
with the upper deck located near the Hospital's Main Entrance Level. The upper deck is 
proposed to be entered via a new road between the existing Saccomanno Education 
Centt?r and the Phase l Medical Office Building. 

Traffic 
The development of the MSP is not anticipated to significantly affect the traffic volumes 
of the recent Traffic/Pedestrian Impact Study by Western Engineers Grand Junction, CO 
dated July 1992 other than to reduce the pedestrian traffic now crossing at the corner of 
Patterson and N.7th. A bridge across N. 7th will provide a more direct weather enclosed 
rout to the hospital and the medical office buildings. Copies of the Traffic Report are 
included in the Appendices for easy reference. 
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Parking 

A summary of the minimum code parking requirements, the existing stalls and the 
proposed parking stall count is shown on the following chart: 

Code/Existing/Proposed Parking by Parcel 

Puree/ lvfin. Code 

ti: 1&#2 958 

#4 8/60 
#5& ;::r-6 149 

Existing 
ADA - St'd = Total 

37 1166 1203 
To be Sold 
Vacant Lot 
11 140 151 

Proposed 
Total 

1453 

8/60 
151 

104 8 114 122 d7 122 
#8 Not Required to meet Code Minimum 

1219/1271 1476 1734/1786 

Detail calculations for each parcel's parking follows. 

In purchasing Parcels# 5, #6 & #7, the seller passed on to St. Mary's a verbal agreement 
for the use of the BrookcliffBaptist Parking Lot (referenced in this report as Parcel #8) 
for employee parking as needed. The proposed parking summary above indicates use of 
Parcel # 8 is not required. 
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St. Mary's Hospital and Medical Center 
Grand Junction, CO 

Existing Parking Stall Count 

Lot 

A East 

B North 

c Main 

D West 

E Southeast 

S South 

i 
l 
l 
i 
6,..__ -

Standard Stalls 

478 

164 

141 

260 

95 

28 

1166 

r1 . 
. '~. 
Ui 

Handicapped Stalls 

0 

9 

13 

7 

6 

2 

37 

CoW1t conducted bv Ron Greenhow and Bertts Rasco on Januarv 17.1995 
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Lot Totals 

478 

173 

154 

267 

101 

30 

1203 



St. Mary's Hospital and Medical Center 
Grand Junction, CO 

City Minimum Code Required Parking Phase 1 

A. HOSPITAL - One space per each two beds (excluding bassinets), plus 
one space per employee on the largest shift, plus one space per hospital vehicle. 

214beds/2 + 500 + 12 = 619 spaces 
B. MEDICAL OFFICES- Four spaces for each doctor on duty during the 

busiest shift 
M 0 B #1 = 42,000 rentable sf divided by 1,000 sf per doctor= 42 
42 doctors x 4 spaces per doctor= 168 spaces 
M 0 B #2 = 31,500 rentable sf divided by 1,000 sf per doctor= 32 
32 doctors x 4 spaces per doctor= 128 spaces 

C. MOTEL- To be Razed 
0 units x I = 0 spaces 

D. EDUCATION CENTER-

296 spaces for MOB # 1 &#2 

7,200 sf Operates only for Hospital personnel who are on site during 
normal working hours. Others who use the facility do so during off hours 
when existing parking exceeds the demand. 

No Additional Parking Required 
E. CLINICS ( Marillac, Dental, Nutrition/Diabetes) 

10,225 of usable sf divided by 1,000 sf per doctor= 10 doctors 
10 doctors x 4 spaces = 40 spaces 

F. OFFICES (Blood Bank) 
.l'fute: Credit Union and Midwives will rent off campus. 
One space per 300 square feet of gross floor area,plus one space for each 
office-owned/leased vehicle 
630sf divided by 300sf per unit =2+ 1 Blood Bank vehicle = 3 spaces 

G. Helicopter Hanger 
No requirements 

H. Rehabilitation Center ( SNF) 
One space per Employee on the largest shift + one per 4 beds 
136 employees+ (50 beds/4=12.5) = 149 spaces 

I Family Practice Residency Program 
Four spaces per Doctor 
4 X 26 = 104 spaces 

Total Parking Spaces Required by Grand Junction Code: 
A + B + C + D + E + F + G + H + I =Required Parking Spaces 
619 + 296 + 0 + 0.,... 40 + 3 + 0 + 149 + 104 = 1211 Spaces 
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St. Mary's Hospital and Medical Center 
Grand Junction, CO 

Maximum Surface g~rking Stalls 

B 
$'[ MARY'S 

D c 

Lot Number in Existing Lots + Added Surface Parking 

A ~ast 478 +180 +43 +34 

B North 173 -32 

c Main 154 -74 

0 West 267 

E Southeast 101 +99 

S South 30 

Parcel tt 4 0 +60 

Parcel# 5 103 

Parcel# 6 48 

Parcel# 7 122 
1536 

4-12 

Total 

735 

141 

80 

267 

200 

30 

60 

103 

48 

122 
1726 



Landscaping 

The existing landscaped areas were estimated using a Computer digitized (see Pervious 
Area list below) and are also shown in Table 1. These areas include lawns, ground cover, 
patio/court yards, detention ponds and tree plantings. It does not include sidewalks, 
roadways and parking lots. 

The landscaping concept envisioned by the MSP uses xeriscape \\rith the plant materials 
published in the City's C D D Approved Plantings List. Landscaping is proposed 
throughout the campus and within setbacks. Street trees will be provided Trees, shrubs, 
ground cover, grass and flowers will reinforce a uniform campus concept and enhance 
the existing vegetation. 

Landscape plans are to be prepared with each development phase illustrating that portion 
of the landscape plan included in each phase (ref: Phase I, Phase 2 & Phase 3 diagrams). 
The plans for each phase will specifY the specific landscape elements including a 
sprinkler system as appropriate. 

A summary list of the pervious areas of each parcel are as follow: 

Pervious Areas 

Location Existmg Proposed 
Remarks 

% % 
Parcel# I 13.2 15. I 
Parcel #2 42.5 33 8 
Parcel #3 N/A 
Parcel #4 100.0 15.0 Existing 
Parcel #5 8.4 8.4 Existing 
Parcel #6 1.6 1.6 Existing 
Parcel #7 1.5 1.5 Existing 

Note: The Average percent Pervious Coverage for all the properties is 18.4%. 
This exceeds the goal of 15% for Landscaped Areas 
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St. Mary's Hospital and Health Center Table 1 
Grand Junction, CO 

Summary of Existing and Proposed Pervious Areas 

Parcel Existing Existing Proposed Proposed 
Existing Pervious Site Proposed Pervious Site 
Site Area Area Percent Site Area Area Percent Remarks 

#1 865,102 sf 1:14,067sf 13.2% 865,102 sf 129,868sf 15.1% 
19.86 acre 

#2 396,832 sf 168,410sf 42.5% 396,832 sf 134,414sf 33.8% 
9.11 acre 

~ #3 30,056 sf 21 ,956sf 73.1% 0 0 To Be Sold --4 

~ .69 acre 

#4 43,560 sf 43,560sf 100.0% 43,560 sf 6,534 sf 150% 
1.00 acre 

#5 129,808 sf 1 0,860sf 84% 129,808 sf 1 0,860sf 8.4% No Change 
2.98 acre Existing 

#6 15,936 sf 250sf 1.6% 15,936 sf 250 sf est. 1.6% No Change 
.36 acre Existing 

#7 90,795 sf 1 ,387sf 1 5% 90,795 sf 1 ,387sf 1.5% No Change 
2.08 acre Existing 
1 ,572,089sf 360,490sf 1 ,542,033sf 283,313sf 

Pervious 22.9% Pervious 18.4% 
Proposed Pervious Area 15.0% 

Total Property this Tabulation 3612acre Proposed Property area 35.43acre 



-

Surface Drainage 

The existing surface water drains through the parcel's pervious areas or directly to the 
drainage system, except for Parcel # I and# 2. Parcel # 1 and Parcel # 2 each have a 
detention pond that temporary stores excessive surface drainage water until it can be 
released into the Buthom drain system. 

Additional impervious surface is added by buildings, parking and drives in the MSP. This 
increase in impervious surface area is proposed to be accommodated by ( 1) an additional 
detention pond at the comer of N. 7th Street and Center Avenue and ( 2) an additional 
detention pond at the comer ofN. 7th Street and Wellington (west of the existing 
detention pond). Both areas are envisioned to be landscaped similar to the existing 
detention pond at St. Mary's Park and/or the detention pond at Wellington Avenue. The 
additional detention ponds are to be designed to accommodate the I 00 year flood 
requtrements for the MSP build out. 

Copies of earlier Drainage Studies for St. Mary's Parcel # 1 dated January 1993 and #2 
dated June 1992 both by Western Engineers Grand Junction, CO are submitted for your 
reference. 
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Bridges 

Bridges are an important linkage to the future development for convenience and safety. 
They will enable the necessary 24 hours a day movement of people, wheelchairs, food 
carts, equipment and beds between the hospital buildings in a safe and secure manner. 

There are three types of bridges proposed in the MSP ( 1) on site elevated pedestrian 
bridges, (2) R.O. W. enclosed cross street bridge and (3) pedestriarv'bike cross canal 
bridge. 

On Site Elevated Pedestrian Bridges are proposed to connect the major buildings on 
Parcel # 1 and extend to the Cross Street bridge which connects the building and 
expanded parking on Parcel #2. These all weather enclosed bridges will connect the 
buildings above street level permitting foot traffic to move easily between buildings and 
land parcels with out concern for automobile traffic or weather conditions. To 
minimumize cost, the MSP envisions the bridge's circulation route and structural 
provisions to be designed into the corridor system of each new building. The continuous 
floor level elevation of the bridge is set at the existing hospital's 1st floor level (one floor 
above the new ground floor main entry). 

For the Cross Street Bridge above N. 7th Street an air rights street vacation/street use 
permit is requested. This Elevated Pedestrian Bridge connects Parcel # 1 from it's new 
Medical Office Building to Parcel #2's Ambulatory Services Building and expanded 
parking areas. Conceptually the bridge will be 14' in over all width with a clear inside 
dimension of 12'; clear span 80' across the street R.O. W. with structural columns 
immediately inside the property lines; then span each side to the receiving buildings 
whicn have a 20'set back from the property line. The clearance at the center of the street 
is proposed to be 14' 6". 

To improve neighborhood circulation for foot traffic and bicycles it is requested that the 
City improve the existing Pedestrian/Bike Bridge at the North end of Little Bookcliff 
Avenue R.O.W. that crosses over the Grand Valley Irrigation Canal. This improvement 
will benefit the apartment complex, the biking community, the retail mall, the 
rehabilitation center, the physician offices in the area and the general neighborhood. 
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Proposed Development Standards 

The MSP proposes the following standards for St. Mary's P-B Zone Master Site Plan: 

Setbacks 
These set backs are intended to provide efficient and functional facility siting, an 
achievement of aesthetic design values and continue compatibility with surrounding 
activities. 

Proposed for Parcel # 1 on the comer of Patterson & N. 7th Street ( 1) a low triangular 
landscaped area; on the South side of Patterson Road, (2) a 1 0' landscaped setback; 
between N. 7th Street and the Parcel's Patterson entry/exit; between the Patterson 
entry/exit and the Mesa County Public Health property,(3) a 5' landscape setback; from 
the comer of Patterson & 7th Street South to the Main Hospital entry/exit, ( 4) a 1 0' 
landscape setback; at theN. 7th Street property line to the face of the new Medical 
Otlice Building #2, (5) a 20' setback. 

Proposed for the South side of Parcel # 1 at the comer of N. 7th Street and Center 
Avenue, (6) triangular setback with a landscaped detention pond; from the north point of 
the triangle extending North, (7) a 5' setback extending northward parallel with N. 7th 
Street to the center line extension of Wellington Avenue. 

Proposed for East property line of Parcel #2, (8) a 20' setback for the building line and 
the existing setbacks to remain as they are from the property line fro the remainder of the 
parcel except for the detention pond at the comer ofN 7th & Wellington which is to be 
detef!11ined by engineering hydrology studies. 

Other than the above mentioned setbacks, all other existing setback are to remain as 
they exist. 

Height 
The maximum height of existing permanent structures and those proposed follow: 

Structure Existing Height Proposed Height Remarks 

Hospital 
Main Roof 60' 72' One Patient Floor 
Stair Roof 72' 84' Fireman's Access 
Elevator Penthouse 85' 85' Built to Serve Fut. 

Medical Office Bldg 0 38' + Mech Penthouses 
Fut. + 2 Floors 

Ambulatory Services Bldg 0 38' + Mech Penthouses 
Fut. + 2 Floors 

Customary code exceptions for rooftop features are proposed to apply. 

4-17 



-

Site Coverage 

Site coverage is that portion of the parcel occupied by the principal structure and its 
accessory structures, expressed as a percentage of the total parcel area. 

The existing site coverage and the proposed site coverage are as follows: 

Location 

Parcel# 1 
Parcel# 2 
Parcel# 3 
Parcel# 4 
Parcel# 5 
Parcel# 6 
Parcel# 7 

Enstmg% 
Sile Coverage 

20.1 
3.9 

0 
30.2 

0 
20.4 

Proposed% 
Site Coverage 

18.7 
3.4 

5.7/20.1 
30.2 

0 
20.4 

Remarks 

To Be Sold 

Existing/No Change 
Existing/No Change 
Existing/No Change 

The proposed Site coverage goal for the sum total average for all properties is 20%. The 
existing parcel that individually exceed 20% was built with out parcel coverage 
I imitations. 

See Table 2 for Detail Site Coverage calculations. 
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St. Mary's Hospital and Health Ce.nter Table 2 
Grand Junction, CO 

Summary of Existing and Proposed Site Coverage 

Existing Proposed 
Parcel Existing Site Proposed Site 

Existing Site Coverage Proposed Site Coverage 
( 

• Site Area Coverage Percent Site Area Coverage Percent Remarks 

#1 865,102 sf 173,515sf 20.1% 865,102 sf 162,128sf 18.7% 
19.86 acre 

#2 396,832 sf 15,648 sf 3.9% 396,832 sf 13,200sf 3.4% 
9.11 acre 

#3 30,056 sf 5,000 sf est 16.6% 0 0 To Be Sold 

"'" .69 acre I 

lD 

#4 43,560 sf 0 0.0% 43,560 sf 2,500/9,000sf 5 7/20.1% Future 2 level 
1.00 acre 18,000gsf Bldg 

#5 129,808 sf 39,200sf 30.2% 129,808 sf 39,200sf 30.2% No Change 
2.98 acre Existing 

#6 15,936 sf 0 sf 0.0% 15,936 sf Osf 0.0% No Change 
.36 acre Existing 

#7 90,795 sf 18,500sf 20.4% 90,795 sf 18,500sf 20.4% No Change 
2.08 acre Existing 
1 ,572,089sf 251 ,863sf 1 ,542,033sf 235,528sf 15.7% 

Existing Overall Average % coverage= 16% Proposed Overall Average% coverage= 20% 
Total Property this Tabulation 36.12acre Proposed 35.43acre 

Notes: 
1 Site Coverage Area is area at grade 
2 Pedestrian bridges are above grade and not included in the site coverage 



-

Density 

The Floor Area Ratio (FAR) is used her to express density. FAR is a ratio between 
building area and site area. Table 3 summarizes the existing and proposed densities. 

Both existing and proposed are approximate. Note that for FAR calculation purposes, 
parking is excluded. Parking is an accessory use serving the buildings functions and is 
typically excluded from density calculations. 

The proposed building areas will likely change as the projects are architecturally 
programmed and designed. Since flexibility is required by St. Mary's, a density standard 
is proposed some what higher than calculated. A proposed maximum density 
development standard ofF AR 0. 75 is proposed. This amounts to +0.1 04 FAR over the 
concepts forcasted requirement for Parcel # 1. The basis for density calculations is shown 
for each parcel and also for the average when all parcels combined. See Table 3. 
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St. Mary's Hospital and Health Center Table 3 
Grand Junction, CO 

Comparison of Existing and Proposed Density Floor Area Ratio 
F A R for Buildings Excluding Surface Parking 

Parcel Existing Area Proposed Proposed 
Existing b. g.= Bl'dg Gross Existing Proposed Site b. g.= Building Gross Proposed ~ 
Site Area f.a.= FAR area FAR Site Area Sequence fa.= F A R area FAR Remarks 

#1 865,102 sf b.g.513,720 sf 865,102 sf 1-A b.g. 539,602sf Phase 1 : 
19.86 acre f. a. 491,161 sf 0567 1-A f.a 512,543sf 0.592 34,218sf Razed 

~ 58,569sf New C. 
N 

1-B b.g. 543,771sf Phase 2: 
1-B f. a. 516,551sf 0.597 Chapei,Bridge & Ed Fac 

Future: 
1-C b.g. 586,196sf 1 floor add'n Patient Tower 
1-C f. a. 558,976sf 0.646 2 floor add'n Med. Offices 

#2 396,832 sf b.g. 15,648 sf 396,832 sf 2-A b.g. 44,580sf Phase 3: 
9.11 acre f.a. 15,648 sf 0 039 2-A f. a. 41 ,280sf 0.104 15,648sf Razed 

41 ,280sf New C. 
2-B b.g. 70,980sf Future : 
2-B f.a. 67,680sf 0.171 2 Add'n Floors 

#3 30,056 sf b. g. 5,000 sf est 0 3-A b.g. 0 As Possible : 
.69 acre f. a. 4,000 sf est. 0.133 3-A f. a 0 0 To Be Sold 

Phase 1 : 
#4 43,560 sf b.g. 0 sf 43,560 sf 4-A bg 2,50Qsf Initial Canst 

1.00 acre f. a 0 sf 0 4-A f.a 2,500sf 0.057 
Future: 

4-B bg 18,000sf Built Out 
4-B f. a. 18,000sf 0.413 



1>-
rv rv 

Existing Area 
Parcel 1 B/'dg Gross 

Existing 2 F A R area Existing Proposed Proposed Proposed 
Site Area F A R Site Area Building Area FAR 

#5 129,808sf 
2.98 acre 

#6 15,936sf 
.36 acre 

#7 90,795 sf 
2.08 acre 

#8 Shared 

b. g. 52,000sf 
f. a. 52,000sf 

b.g. 0 sf 
f.a Osf 

b. g. 26,300sf 
f. a. 26,300sf 

b.g. 0 sf 
f.a. 0 sf 

0.401 

0 

0.289 

0 

129,808sf b.g. 52,000sf 
f. a 52,000sf 

15,936sf b g. 0 
f.a 0 

90,795 sf b.g. 26,300sf 
f. a. 26,300sf 

Shared b.g. 0 
f.a 0 

Total 1 ,572,089sf 
Total 36.08 acre 

site 1 ,542,033sf proposed site is 30,056sf less 
35.39 acre 

Total Bl'dg Gross 
Total FAR Area 

Notes: 

612,668 sf 
598,109 sf 0.375 

bl'dg gross 753,476sf 
FAR area 722, 956sf 

1 The most common device for regulating bulk is the "Floor Area Ratio". 
This ratio is computed by adding the area above grade and dividing 
the total by the lot (parcel) area T. William Patterson, Land Use 
Planning: Techniques of Implementation. 

2 Building Gross Area includes roof area, area above grade, area on grade,and 
area below grade. 

3 F A R Area is floor area at grade and floor area above grade. 
It excludes area below grade and roof areas. 

4 Site Coverage Area is area at grade. 
5 Pedestrian bridges are included in building gross and FAR They are 

not included in site coverage. 

clear (below bridge) at the centerline of the street. 

0401 

0 

0.289 

0 
0 

Remarks 

Existing 

Existing ( ~ 

Existing 

0 
0 

Proposed FAR 0.75 



Open Space 

The existing landscaped open space area of St. Mary's was estimated. It was defined to 
include lawns, groung cover, park, and tree plantings. Impervious surfaces such as paved 
areas that are open, such as parking lots, private streets, service areas, and sidewalks 
were not included. Currently this includes 4 residential lots and 2 vacant lots. Existing is 
approximately 8.7 acres or 378,972 sf(24.2% ofthe properties). The MSP proposes a 
higher utilization for the land and improvements in the landscaped open space resulting 
in approximate 18 % of the total area as open space. 

Since the landscaped open space plan is conceptual, the actual designed landscaped open 
space will likely differ in detail, but be consistent with the overall concept. The Plan 
envisions places to eat lunch outdoors, flowering plants, overlooks, and xeriscape with 
native plant materials. 

Rezoning 

The MSP proposed rezoning for the existing lots owned by St. Mary's that are not 
currently zoned P-B. They are s follow: 

Proposed for Rezoning 

Description Existing Zone Proposed Use Proposed Zone 

Former T. Carr Residence RMF-64 Surface Parking P-B 

Former G V P T RMF-64 Surface Parking P-B 

Former-Seniors Bldg RMF-64 Ambulatory S Bldg P-B 

Former E.M.S. House RMF-64 Detention Pond P-B 

St. Mary's Park RSF-4 Park & Detention Pond P-B 

A single uniform zone will make it simpler to develop and administer these properties 

Infrastructure Improvements 

Public services and utilities all exist at the site. The increased development proposed in 
the Master Site Plan may increase demands on public services and utilities. The 
condition and capacities of systems is expected to be adequate. 

No major changes to the infrastructure are planned. However, St. Mary's does propose to 
continue to upgrade and maintain it's physical plant to the latest cost-effective 
environmental and energy efficient standards. Utilities improvements will be completed 
as required for each project. 
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Jhodgrass, Esq. 
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~ 

§ 
~ 
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{ Also enclosed are updated pre-closing checklists for both 
msactions. 
J' z set forth below is our reasoning regarding why some of the · ~ 

.iianges which you requested were not made. 1 ,'-"' .... 
• \ __ \ ~ J r 1. The purchased assets are required to be con~eyed free 0 -~~~ 

!and clear of all liens and encumbrances. Further, ne~ther SMRC ~~-

f

1nor st. Mary's intends to assume any of the liabilities or v 
obligations of Mesa County or the Foundation, respectively, except 
for certain coptra· s which are scheduled. Therefore, 

i . many of the nowledge qualifiers which were proposed to be added 
to the representat~ons an ranties have not been added because 

!\we believe that to limit such representations and warranties to 
knowledge would shift the risk of any unknown liabilities with 

\respect to the matter addressed in the representation to the buyer 
:in each case, which is not the intention of the parties. 

2. As we discussed, we understand that most of the 
occupants of the Centennial Plaza property are on month-to-month 
tenancies since the leases entered into with such tenants have 
expired. We understand that there are only two existing leases 
with respect to the Centennial Plaza property {the liquor store 
and one physician). st. Mary's intends to assume these two 
leases. W~ have revised the Centennial Plaza Agreement to address 
such leases and the month-to-month tenancies at Centennial Plaza. 
Please let us know as soon as possible if there are any other 
leases still in effect with respect to either the rehabilitation 
Hospital or Centennial Plaza. The Centennial Plaza Agreement does 
not require the Foundation to deliver estoppel certificates from 

7 the lessees under the leases~ We need to confirm with St. Mary's 
whether it will require the delivery of such estoppel certificates 
in connection with the assumption of the foregoing leases. 

3. We have not eliminated the reference to drugs, 
pharmaceuticals and medicines in the description of-the Purchased 
Assets in the Rehabilitation Hospital- Agreement since we ~/.'-
understand that there is a drug room at the Hospital and there 
likely will be a supply of these items on the closing date which 
would be purchased by SMRC. 

~- 4. While we understand that the real property will be 
transferred subject to zoning and buildinq regulations, we believe 0 

J 

that it is appropriate for the seller in each transaction to make ~.. 
a representation to the buyer in each transaction with respect to 
the proper zoning of the real estate which is being acquired, as 
well as compliance with applicable subdivision laws and access to 



/• Snodgrass, Esq. 
)lY 21, 1995 

page 3 

the premises. Therefore, the representations and warranties with 
respect to these matters have not been eliminated. 

5. We have not eliminated the reference to the Medicare and 
Medicaid certification surveys in Section 2.8(b) because while the 
Medicare and Medicaid programs often rely on the JCAHO surveys and 
do not independently survey a facility, if deficiencies are 
revealed on the JCAHO survey, Medicare and Medicaid may elect to 
conduct an independent survey. Therefore, we only request 
pursuant to Section 2.8(b) that to the extent there are Medicare 
and Medicaid surveys, such surveys be included in the 
representation. Section 2.8(b) has been revised to clarify this. 

6. While st. Mary's has agreed to eliminate HHSC as a party 
to the centennial Plaza Agreement, St. Mary's will still require 
that HHSC stand behind all of the representations and warranties 
and covenants of Mesa County in the Rehabilitation Hospital 
Agreement. Therefore, we have not eliminated any references to 
HHSC in the representations and warranties included in the 
Rehabilitation Hospital Agreement. 

7. We have not eliminated the requested language in the 
insurance representation in each agreement because we feel it is 

·appropriate for Mesa County and the Foundation to represent that 
they have maintained insurance that is customarily maintained with 
respect to the Hospital and Centennial Plaza, respectively, prior 
to Closing. 

8. We have not made the change requested to Section 2.15 of 
the Rehabilitation Hospital Agreement with respect to inventory 
and supplies because we feel that if the supplies and inventory 
which are purchased are obsolete or unusable, this should be 
disclosed. Otherwise, Mesa County should represent that the 
inventories and supplies are of good quality and not obsolete. 

9. The representation included in Section 2.18 of the 
Rehabilitation Hospital Agreement is intended to address transfers 
of the assets out of the ordinary course of business. st. Mary's 
would need to know that such transfers have not occurred during a 
reasonable period of time prior to the closing date. Therefore, 
we have inserted January 1, 1995 rather than the effective date. 

10. We do not believe that a one year survival on the 
representations and warranties will give the purchaser in each 
agreement adequate protection with respect to any post-closing 
problems which may appear and result in liability which was not 
intended to be assumed by either purchaser. Therefore, we have 



2.6 Title to and condition of Premises. 

(a) Seller is the sole and exclusive legal and 
equitable owner of all right, title and interest in and has good, 
clear, indefeasible, insurable and marketable title in fee simple 
to the Premises which, as of the Closing Date, will be free and 
clear of any and all mortgages, deeds of trust, mechanics or 
other liens or encumbrances of any kind or character, direct or 
indirect, whether accrued, absolute, contingent or otherwise and 
are subject only to the "Permitted Ex tions" listed on Exhibit 
9. 1 attached hereto. '!'here ·· · .. 
!ifii~R!i~:!I!E§i!:;I]~~~,@gft are no pur se , 
or other agreements of any kind, oral or written, erma 
informal, choate or inchoate, recorded or unrecorded, whereby any 
person or entity other than Seller will have acquired or will 
have any ba&is to assert any right, title or interest in, or 
right to tha possession, use, enjoyment or proceeds of, any part 
or all of the Premises. 

* (b) Except as set forth in Exhibit 2.6(b) attached 
hereto, the Real Estate is zoned to permit the uses for which is 
it presently used and/or intended to be used, including, without 
limitation, use as a rehabilitation hospital, skilled nursing 
facility and home health agency without variances or conditional 
use permits . 

. ;c (c) The Real Estate constitutes a valid subdivided 
parcel in accordance with all applicable subdivision laws, 
statutes, ordinances and codes presently in effect, and the sale 
of the Real Estate to Buyer as contemplated herein will not 
violate any subdivision statute, ordinance, law, code or plat 
presently- in existence. Seller has all easements and rights-of
way necessary for access to the Premises. 

(d) Neither the whole nor any portion of the Premises 
owned, occupied or used by Seller has been condemned, 
requisitioned or otherwise taken by any public authority (a 
"Public Taking"), and no notice of any Public Taking has been 
received by Seller with regard to the Premises. To the best 
knowledge of Seller and HHSC, no such Public Taking is threatened 
or contemplated. Neither Seller nor HHSC has any knowledge of 
any public improvements which have been ordered to be made and/or 
which have not heretofore been assessed, and there are no 
special, general or other assessments pending, threatened against 
or affecting the Premises. All installments of any assessments 
pending on or before the Closing will be paid by Seller. 

(e) There are no facts that would adversely affect the 
ownership, possession, use or occupancy of the Premises ("Adverse 
Facts") relating to the physical condition of the Premises or any 
portion thereof, including, without limitation, Adverse Facts 
relating to soil conditions, sinkholes or geologic faults, or 

80AGTLVS.003/80AGTLVS.008 
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Adverse Facts contained in architectural drawings, building or 
construction plans, inspection reports and related documents. 

(f) Seller has previously complied, and Seller is 
currently complying, in all material respects with all federal, 
state and local environmental statutes, laws, ordinances, orders, 
rules, regulations and moratoria relating to the operation of the 
Hospital or occupancy of the Premises, including, without 
limitation, the Clean Air Act, as amended; the Federal Water 
Pollution Control Act, as amended; the Safe Drinking Water Act, 
as amended; the Resource Conservation and Recovery Act, as 
amended ("RCRA"); the Hazardous Material Transportation Act, as 
amended; the Occupational Safety and Health Act of 1970, as 
amended ("OSHA"); and the Comprehensive Environmental Response, 
Compensation and Liability Act, as amended by the Superfund 
Amendments and Reauthorization Act of 1986, as amended 
("CERCLA"). Seller has not received any notice alleging any 
noncompliance with or potential liability pursuant to any of such 
statutes, or any other laws, ordinances, orders, rules, 
regulations or moratoria. 

Except as identified in Exhibit 2.6(f) attached 
hereto, no hazardous wastes, as defined in Subtitle C of RCRA or 
under applicable state law, and no hazardous substances, as 
defined in CERCLA or under applicable state law, or any other 
toxic or noxious substances and/or any waste or recycled products 
thereof (as such substances are defined by applicable state and 
federal statutes and regulations) have ever been generated, 
treated, used, stored, spilled, leaked, or disposed of by Seller 
or, to the best knowledge of Seller and HHSC, any prior owners of 
the Premises, on the Premises or at any location in the immediate 

~~E~&auial~~es ~nd T~=r~0~a~c~:r~~en ~·ft!T-1!!ft~f~1& ~~'as=;;···or:···"tflr'e'a't'!~ed release, as those g terms are dei ined' in Y 
CERCLA, of any hazardous substance or petroleum, including crude 
oil or any fraction thereof, nor has Seller any reason to believe 
such a release is occurring or has occurred at any time in the 
past. Further, there are no polychlorinated biphenyls ("PCBs"), 
asbestos, haearae~e wae~es, s~s~aneee, ebemieals, er eeaer :::::: :: = : :: :: ~= : :::: ~= : : ;.; . ~:.=~~:.~ 

.. :· present or potential 
·. of persons, to property, to natural 

resources or to the environment. No underground storage tanks, 
as defined in RCRA or under applicable Colorado statutes or 
regulations, are present on the Premises, and, to the best 
knowledge of Seller and HHSC after due investigation, no such 
tanks were previously abandoned or removed on or from the 
Premises. 

-~~.<.'.:!·!;;~~~;;:t!:!{:~'b~:;:..'~,~ .. il:l;~~.'.'k!$"~?J'i!F= s 11 h 
liability, respon~'ib11m'~6~n~in~~~~ ~ix:~, as no 
unliquidated, absolute, contingent or otherwise, under any 
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REVIEW COMMENTS 

Page 1 of 2 

Fl LE #PDR-95-159 TITLE HEADING: Planned Development Review- St. 
Mary's Hospital & Medical Center 

LOCATION: 2635 N 7th Street 

PETITIONER: St. Mary's Hospital & Medical Center 

PETITIONER'S ADDRESS/TELEPHONE: P.O. Box 1628 
Grand junction, CO 81502 
244-2170 

PETITIONER'S REPRESENTATIVE: Bertis A. Rasco, AlA 

STAFF REPRESENTATIVE: Michael Drollinger 

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT FOUR (4) COPIES OF WRITTEN 
RESPONSE AND REVISED DRAWINGS ADDRESSING ALL REVIEW COMMENTS ON OR BEFORE 
5:00P.M., SEPTEMBER 25, 1995. 

MESA COUNTY BUILDING DEPARTMENT 
Bob Lee 
No comments at this time. 

GRAND JUNCTION IRRIGATION 
Phil Bertrand 

9/7/95 
244-1656 

9/13/95 
242-2762 

The GVIC has a large 36" irrigation pipe line and large canal that abuts or cuts across St. Mary's 
property and/or is affected by the St. Mary's master site plan proposal. Every effort is needed to avoid 
causing undo hardship and impacting our right to manage, operate, replace or repair those irrigation 
structures in a reasonable and beneficial manner. No encroachment of the rights-of-way that causes 
undo financial burden will be allowed. No restriction of our right of ingress or egress for the regular 
and frequent inspection of our irrigation delivery system. No permanent structures will be allowed, 
over the pipeline or canal, unless a detailed design and working knowledge of how those proposed 
structures will be installed, operated, managed and maintained. There may be a need to sign a bridge 
crossing agreement that addresses these proposed crossings. Reconfirming present delivery points 
or establishing new delivery point of the irrigation water for the new proposed landscaping would 
be most helpful. 

CITY PROPERTY AGENT 9/15/95 
Tim Woodmansee 244-1565 
The proposal contemplates "an air rights street vacation/street use permit" for the cross street bridge 
above North 7th Street. The mechanism to allow this encroachment, pursuant to City Charter, is a 
Revocable Permit. The application for a Revocable Permit needs to include a metes and bounds 
description of the permit area. 



PDR-95-159/ REVIEW COMMENTS I page 2 of 2 

GRAND JUNCTION FIRE DEPARTMENT 
Hank Masterson 
The Fire Department has no comments at this time. 

9/18/95 
244-1414 

CRAND JUNCTION DRAINAGE DISTRICT 9/18/95 
lohn L. Ballagh 242-4343 
The tracts near 7th and Patterson are within the Grand Junction Drainage District. The Hi II top site 
and the tract at 26 3/4 and Patterson are not within the District. HOWEVER, all the site drain into 
the Buthorn Drain, correctly stated on page 4-15 of the Master Site Plan. 

That Buthorn Drain is at capacity for storms much more frequent than 100 year events. The Western 
Engineer's report of June 1992 should be followed. 

Detention facilities should be required as building and paving proceed. All reasonable efforts to 
reduce inadvertent contamination of surface runoff should be exercised. 

CITY UTILITY ENGINEER 
Trent Prall 
SEWER & WATER- CITY 
Sewer and water concerns will be evaluated at each phase. 

CITY DEVELOPMENT ENGINEER 
lody Kliska 

9/18/95 
244-1590 

9/19/95 
244-1591 

l. The multi-modal plan calls for a bicycle facility which connects from Patterson Road south 
along 7th Street and cuts over to 6th Street in the vicinity of this property. This may require 
either right-of-way or an easement on St. Mary's property. Further discussion between staff 
and the petitioner is needed to determine the best alternative. 

2. Additional right-of-way along Patterson may be desirable to straighten out the offset in 
Patterson Road at the 7th Street intersection. The signal timing was recently changed due to 
the increase in left turn accidents most likely due to this offset. 

3. Pedestrian circulation in the parking areas east of 7th Street should be reevaluated to provide 
an easy and direct path to the pedestrian bridge. 

4. AASHTO requirements for overhead clearances is 16 feet. Since 7th Street is envisioned to 
be the future connection from 1-70 to downtown, it is necessary to maintain overhead 
clearances for large vehicles. 

5. Please clarify the statement in the drainage study for parcel 1 the sentence on page 2, under 
#2 -"Any future construction of these facilities will be performed by the City." Is there a 
written agreement somewhere and if so, please provide a copy. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Michael Drollinger 
See attached comments. 

TO DATE. NO COMMENTS HAVE BEEN RECEIVED FROM: 
City Attorney 

5/19/95 
244-1439 



Review Comments Response 

Page 1 of 5 

File: #PDR-95-159 

Title Heading: Planned Development Review-St. Mary's Hospital & Medical Center 

Location: 2635 N 7th Street 

Petitioner: St. Mary's Hospital & Medical Center 

Petitioner's Address/Telephone: 

Petitioner's Representative: 

P 0. Box 1628 
Grand Junction. CO 81502 
244-2170 

Bertis C Rasco, AlA 

Staff Representative: Michael Drollinger 

Note: Comments by various City Agencies appear first followed by the Petitioner's 
response in italic text. 

Four (4) copies of written response and revised drawings addressing all review 
comments are transmitted here with. 

MESA COUNTY BUILDING DEPARTMENT 
Bob lee 
No comments at this time. 

9/7/95 
244-1656 

Request for a buileling p4Jrmit will be filed for NCh construction project as the contract 
documents for that phase are developed. 

GRAND JUNCTION IRRIGATION 9/13/95 
Phil Bertrand 242-2762 
The GVIC has a large 36" irrigation pipe line and large canal that abuts or cuts across St. Mary's 
property and/or is affected by the St. Mary's master site plan proposal. Every effort is needed to avoid 
causing undo hardship and impacting our right to manage, operate, replace or repair those irrigation 
strudures in a reasonable and beneficial manner. No encroachment of the rights-of-way that causes 
undo financial burden will be allowed. No restriction of our right of ingress or egress for the regular 
and frequent inspedion of our irrigation delivery system. No permanent structures will be allowed, 
over the pipeline or canal, unless a detailed design and working knowledge of how those proposed 
strudures will be installed, operated, managed and maintained. There may be a need to sign a bridge 
crossing agreement that addresses these proposed crossings. Reconfirming present delivery points 
or establishing new delivery point of the irrigation water for the new proposed landscaping would 
be most helpful. 

Present delivery points are shown on the attached site diagram. New ~e/lvery points may 
be necessary to serve the Landscape Plans which will be developed ~1th each pha~e ~~ 
construction. Prior to flling for a building permit it is our intent to rev1ew the pract1cal1ty 
of any desired new delivery points with the GVIC Superintendent. 



•. 

CITY PROPERTY AGENT 9/15/95 
Tim Woodmansee 244-1565 
The proposal contemplates "an air rights street vacation/street use permit" for the cross street bridge 
above North 7th Street. The mechanism to allow this encroachment, pursuant to City Charter, is a 
Revocable Permit. The application for a Revocable Permit needs to include a metes and bounds 
de?Crlption of the permit area. 

St. Mary's will apply for "an air rights street vacation/street use permit" with the City 
Property Agent during the initial part of the schematic design development for the N 7th 
Street pedestrian bridge. 

GRAND jUNCTION FIRE DEPARTMENT 
Hank Masterson 
The Fire Department has no comments at this time. 

9/18/95 
244-1414 

We anticipate reviewing preliminary plans with the Fire Marshal as soon as the owner has 
given approval of the building form and conceptual plan. We will request a final review 
and approval by the Fire Marshal regarding the Life Safety elements during the building 
permit process mentioned above with Mesa County Building Department. 

GRAND jUNCTION DRAINAGE DISTRICT 9/18/95 
!ohn l. Ballagh 242-4343 
The tracts near 7th and Patterson are within the Grand Junction Drainage District. The Hilltop site 
and. the tract at 26-3/4 and Patterson are not within the District. HOWEVER, all the site drain into 
the Buthorn Drain, correctly stated on page 4-15 of the Master Site Plan. 

That Buthorn Drain is at capacity for storms much more frequent than 1 00 year events. The Western 
Engineer's report of june 1992 should be followed. 

Detention facilities should be required as building and paving proceed. All reasonable efforts to 
reduce inadvertent contamination of surface runoff should be exercised. 

As recommend, we proposed to follow Western Engineer's report of June 1992. 

Additional Detention Facilities are proposed for construction as required to accommodate 
new impervious site areas. As each phase is designed the resulting need for surface 
water detention areas will be established, designed and integrated into the construction 
documents which will be submitted for final review and approval during the building 
permit process. 

2. 
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CITY UTILITY ENGINEER 
Trent Prall 

9/18/95 
244-1590 

SEWER & WATER- CITY 
Sewer and water concerns will be evaluated at each phase. 

Cursory review of the area utilities reveled no major unresolable problem in 
accommodating the requirements of the preliminary Master Site Plan .. 

Precise utility requirements will be established as each project proceeds into the Contract 
Document development. Any increase in demand will be reviewed at that time with the 
':ity Utility Engineer and the Private Utilities 

CITY DEVELOPMENT ENGINEER 9/19/95 
!ody Kliska 244-1591 
1. The multi-modal plan calls for a bicycle facility which connects from Patterson Road south 

along 7th Street and cuts over to 6th Street in the vicinity of this property. This may require 
either right-of-way or an easement on St. Mary's property. Further discussion between staff 
and the petitioner is needed to determine the best alternative. 

1. We are not aware of the City's proposed multi-modal plan for a potential bicycle facility 
connecting 7th Street to Patterson Road. 

In the vicinity of this property, the Preliminary Master Site Plan suggested the City 
improve the existing pedestrian bridge across the GVJC at the end of Uttle BookcliH for 
foot traffic and bicycles. 

2. Additional .right-of-way along Patterson may be desirable to straighten out the offset in 
Patterson Road at the 7th Street intersection. The signal timing was recently changed due to 
the increase in left turn accidents most likely due to this offset. 

2. Recently St. Mary's was unwilling compenuted for land taken by the City to widen 
Patterson. This resulted in surface parking loss to one of the most convenient parking 
areas of the hospital; extensive loss of landscaping; and on site circulation difficulties. 
The preliminary Master Site Plan addresses these problems but cannot replace the 
number of desirable parking spaces lost by the forced land sale. 

What is the actual increase In traffic accidents at Patterson and 7th? 

Provided the increase is out of proportion to the increase in traffic volume, it is 
recommended that consideration be given to additional signa/lights along Patterson; 
reduction of the speed limit; rigid enforcement of the speed limit; traffic diverted to other 
roads; improvement of signa/light timing; etc. or other steps taken prior to claiming more 
densely used valuable private owned property. 



,. . ·~ 

3. Pedestrian cir~ulation in the parking areas east of 7th Street should be reevaluated to prov
1
de 

an easy and d1rect path to the pedestrian bridge. 

3. Pedestrian circulation in the parking areas east of 7th Street will be evaluated to assure 
easy access to the 7th Street bridge during the design of the bridge. 

4. AASHTO requirements for overhead clearances is 16 feet. Since 7th Street is envisioned to 
be the future connection from 1-70 to downtown, it is necessary to maintain overnead 
clearances for large vehicles. 

4. In discussions regarding the City Traffic Plan we are told that 12th Street will remain as 
the major connection with 1-70. From our understanding 12th Street is straight; has tess 
schools; less residents/ neighborhoods; better sight lines and is favored with more traffic 
than 7thStreet. We can not envision a great volume of overheight interstate vehicles 
attempting to use 7th Street. The Maximum allowable vehicle height in the State of 
Colorado is 14' 6' and length is 105'. The average height for double semitrailers, 
semitrailers and straight body trucks is 13' a·. 

The proposed 14'-6" under side clearance for the 7th Street pedestrian bridge is derived 
by the existing first floor elevation of the hospital extended with out ramps or steps to the 
opposite side of the street. It is desirable to eliminate stairs and ramps to accommodate 
the volume of wheelchairs, stretchers, hospital carts. and handicapped persons who will 
use the bridge. 

5. Please clarify the statement in the drainage study for parcel 1 the sentence on page 2, under 
#2 -"Any future construction of these facilities will be performed by the City." Is there a 
written agr~ement somewhere and if so, please provide a cqpy. 

5. In the process of developing the Western Engineering Study dated January 1992, it was 
concluded with the City Utility Engineer that the existing contours of St. Mary's land . 
presented 3 drainage basins (shown on Figure 1 of the report). It was agreed that basms 
1 and 3 would drain into the St. Mary Parle detention pond; basin 2 located at the comer of 
Patterson & 7th would drain into 7th Street; then in 7th & Center; then west in 6th & 
Center where it turns south and continues to the Buthom Drain. 

There was discussion regarding the potential for a future tie between a 8th and Center 
main and St. Mary's Parle Detention Pond. The Ue was not needed to satisfy St. Mary's 
requirements, so it was agreed that ff It was desirable or practical in the future the 
construcUon of these facilities would be by the City. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Michael Drollinser 
See attached comments. 

TO DATE. NO COMMENTS HAVE BEEN RECEIVED FROM: 
City Attorney 

4 

5/19/95 
24+1439 
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STAFF REVIEW 
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FILE: 
DATE: 
STAfF: 
REQUEST: 
LOCATION: 
ZONING: 

#PDR- 95-159 
September 1 9, 199 5 
Michael Drollinger 
Preliminary Plan & Rezone - St. Mary's Hospllal 
Patterson Road & 7th Street 
Various at present 

STAFF COMMENTS: 

I. As per early discussions with the petitioner's consultant, the 12th and Patterson sites ARE 
NOT PART OF THIS PRELIMINARY PLAN AND REZONE REQUEST and reference 
shall be made in the project narrative to that effect. The sites which are part of this request 
are limited to those on the "Master Site Plan'' map dated August 1995 (revised). The l2tli 
and Patterson site will be processed with a later application when the petitioner has 
completed the fonnulation of future plans for this site. 

1. As per conversations with the planning staff the entire submittal will be heard at the 
October 3,1995 meeting. 

2. The correct terminology for this project should be "Preliminary Plan'' not "Master Site Plan'' 
and it should be referenced this way on future submittals (including maps) to av01d 
confusion. 

2. At the staff request, future reference to the Master Site Plan will be •Preliminary Plan• 
until accepted by the Planning Commission and/or City Council. 

5 
' 
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STAFF REVIEW 

FILE: #PDR-95-159 

DATE: September 27, 1995 

STAFF: Michael T. Drollinger 

REQUEST: Rezone RMF-64, RSF-8 & RSF-4 to PB and Preliminary Plan 

LOCATION: E & W side of 7th StreetS of Patterson Road and NW Comer of Patterson Road 
and 12th Street 

APPLICANT: Sisters of Charity of Leavenworth, Health Services Corp. 
4200 S. 4th Street 
Leavenworth, Kansas 

EXECUTIVE SUMMARY: 

The preliminary plan (also referred to as Master Site Plan) for St. Mary's Hospital has been prepared 
at the direction of the Planning Commission. The purpose of the plan is to set forth the plans for 
upgrade, improvement and expansion of St. Mary's facilities over a ten (10) year planning horizon. 
The preliminary plan includes proposed phasing, density of development, setbacks, height and 
involves rezoning parts of St. Mary's property to PB (Planned Business) to be consistent with the 
remaining hinds. Staff recommends approval of the preliminary plan and rezone. 

EXISTING ZONING: PB (Planned Business); RMF-64 & RSF-4 (see attached map) 

PROPOSED ZONING: PB (Planned Business) 

STAFF ANALYSIS: 

The property descriptions, details of existing conditions and proposed development phasing are all 
covered in the "Master Site Plan" document and will not be repeated in this report. Particular 
attention should be paid to Chapter 4 which details the scope and phasing of improvements. Parking 
and circulation are proposed to be improved and meet Code requirements. Landscaping 
improvements to parking lot areas are also part of the proposed improvements. The proposed 
rezonings are beneficial because the entire St. Mary's complex will fall under a consist zone with 
development occurring consistent with the preliminary plan. 



PDR-95-159 
St. Mary's Hospital 

Preliminary Plan & Rezone 

AERIAL MAP 



Zoning Shown on Map 

Parcel Ill. PB 

Parcel 112. PB 

Parcel 113. B-1 

Parcel 114. P-B 

Parcel 115. Rl\IF-64 

Parcel 116. PB 

Parcel 117. PB 

St. Mary's Park RSF-4 

N 

PROPOSED REZONING 

St. Mary's Hospital 
SUP-95-136 
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Outstanding Issues 

The major outstanding issues related to the preliminary plan concern comments from the City Public 
Works comments. Public Works staff will discuss these issues in more detail at the hearing, 
however, they are summarized below: 

1. Additional right-of-way may be required along Patterson Road to straighten the offset in 
Patterson Road at the 7th Street intersection. 

2. Based on accepted engineering standards, Public Works will require that the clearance for 
a pedestrian bridge over a City right-of-way such as 7th Street offer a minimum of 16 feet 
of underside clearance. 

Staff recommends that the development standards in Chapter 4 of the "Master Site Plan" document 
be the adopted'l.~odards for the complex. Variation from height and FAR (Floor Area Ratio) 
standards of up i¥% should be permitted without requiring an amendment to the preliminary plan. 
Staff also recommends that the Planning Commission require that the Plan be valid for five ( 5) years 
after which it must be readopted (w/ or w/o changes) after a new public hearing process. The 
Planning Commission also needs to consider whether St. Mary's should be permitted have final plans 
for each phase (assuming they are consistent with the preliminary plan) approved administratively 
or if final plans shall require a Planning Commission hearing. 

~-(" ~-<:1 
~c.·, ~onditions of Approval 

Should the ·Planning Commission and/or City Council choose to favorably consider the subject 
application, staffbelieves that the conditions listed below should be met: 

1. Resolution of the above-issues with the Public Works Department. 

2. Adoption of Chapter 4 of the document entitled "Master Site Plan" as the required 
development standards and permitting up to a~ variation in the standards without requiring 
an amendment to the preliminary plan. .iO o/:J 

3. The adopted preliminary plan shall be valid for five (5) years from date of adoption after 
which the plan must be reconsidered at a Planning Commission hearing for readoption, with 
or without modifications. 

The Planning Commission should also include a condition regarding approval of final plans. 
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STAFF RECOMMENDATION: 

Staff recommends approval of the rezoning request and preliminary plan subject to conditions 
# 1-#3 in this staff report. 

RECOMMENDED PLANNING COMMISSION MOTION: 

3 

Mr. Chairman, on item PDR-95-159, a request for rezone and preliminary plan approval, I move that 
approve the preliminary plan with conditions #1-#3 in the staff report dated September 27, 1995 and 
that we forward the rezone to City Council with a recommendation for approval. 

h:\cityfil\1995\95-1594. wpd 
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BERTIS :RAWFORD RASCC- A.I.A. 

Post-It'" orand fax transmittal memo 7671 I #of pages .. 3 
~ F~m 

ToM DIXot-J B=t2-1"1S !<.ASCD 

Co.ClTl( ~I<.AtJO J"ulft-r!QJJ Co. 
Be.~ I Ja.-1 A 

Dept. PtA.HN ( N G Phone# ' '3 .2D'-- 82.-((3 

Fau ~., tT - 1- 4- 'f. -/ 59 9 Fax# 2.0' .c.,1-l - B 7 5'2. 

In our last telephone conversation you requested an outline of the tasks 
remaining to complete the Master Site Plan. To define this, I have worked closely 
with Tom Dixon, the City's Senior Planner assigned to the St. Mary's Master Site 
Plan project. This letter describes two major remaining tasks and their major sub
tasks. Task One is to prepare the final material necessary to obtain the hospital's 
commitment to the 'draft" Master Site Plan. Task Two is to file the 'draft' as 
required for the City's approval. 

This outline is based on the October 1994 City of Grand Junction Zoning and 
Development Code along with phone conversations and meetings at City Hall that 
Keith Estridge and I have had with Tom and Kathy Portner the City's Supervisor 
for Planning. 

Task One Prior to submitting the 'draft' Master Site Plan to the City: 

Collect comments, review them and revise the materials (plans, slides, 3 ring 
binders etc. sent to the hospital earlier) as required per the President's CounCil, 
the Hospital Board and the various committees that have reviewed the circulated 
materials. 

A. Focus the Plan on the property currently owned. 

B. Formalize the parking stall count-considering the City's Landscaping 
Area requirements 1 

~ 

C. Develop Landscape Plan with plant & materials list S- 4- r S 

D. Develop a Parking Lot lighting layout (iso-candle diagram) as per the 
Zoning and Development Code- SectionS-5-1-F-2.-i. 

E. Upgrade Estimate of Probable Cost 

2553 W. MONTLAKE PlACE !:AST SEATTlE , WASHINGTON 98112-2253 2015-682-1133 FAX 2015-621-8782 
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F. Obtain commitment from the hospital to a 'draft" Master Site Plan for 
submittal to the City. 

Summary of Major Sub-tasks: 

1. Complete In-house Hospital Committee reviews. 
Phasing 
Parking 
Landscaping 

2. Finalize Parking Layout and Stall Count 
3. Develop Landscaping Plan 
4. Prepare iso-candle diagram. 
5. Integrate light diagram with Parking Plan 
6. Estimate of Probable cost 
7. Obtain Hospital's Commitment to Plan 

Task Two Submit 'draft" Master Site Plan to the City 

Process for Obtaining Master Site Plan Approval 

In lieu of starting from scratch and going through the full Planned Development 
Administrative Procedures and Requirements for PB (Planned Business) Zone as 
outlined in Chapter 7-5-1, St. Mary's as an existing Institution with large amount 
of fixed assets on an existing site is permitted to file a request for approval of the 
above outlined 'draft' Master Site Plan as follows: 

A City reviews 'draft' Master Site Plan (60 day period) 
1. Planning Department receives the 'draft" and reviews the 
submittal with the appropriate agencies. 

.
1 

2. Planning Staff collects the various agency reviews and 
,,\v .i then meets with the owner to present recommendations. Owner 

· , .,&") , ,\' . vf _ 'J' , and the Planning Staff then meet to agree to the extent of 
x"' v -:' ·i_.~-~-~ ,'/.__;~v modifications appropriate (if any) for the 'draft". 

~-~ ' tl r" ... ~ -' 
v).:' / · , C.' · \.J.~. 3 During the 60 day process neighboring property owners are 

' j l ~v·"'·'J ~~__,.J)' properly notified by the Planning Staff of St. Mary's submittal 
· .... ~.~.·- · ·- ' ...... ~()'\. ..- and the Planning Commission Public Hearing. 

• I~ tl_~) • / 
£(!!>~ ;.-. tlt Y ,_D 4. Planning Commission holds a public hearing 

-.~ -t] ·~ J( ~ 5. If no objections are received the Plan is 'Approved' 
f r 

yv>l-' 

\. 

Should any Appeals be·.filed they require a final action by the 
City Council. Any Appeal to City Council requires additional 
time beyond the 60 day period. 

2 



B. Submittals to the City made by the 1st day of the month fit into the City's 
hearing cycle and normally are heard during the following month i.e., a 
submittal the first of August would be heard in September and if appealed 
would go to the City Council for a hearing in mid October. Any hearing by 
the City Council requires time beyond the previously mentioned 60 day 
period. An appeal to the City council is estimated to required an additional 
15 days. The Total process time is assumed to be 75 days should an 
appeal filed. 

C. Should additional adjacent land be acquired beyond what is shown on 
the "Approved" Master Site Plan or the shown buildings significantly 
change, the Master Plan would need to be amend to reflect the difference 
brought about by the change(s). 

D. Once the Master Site Plan is Approved the Hospital may develop on 
site projects shown by the Plan with out going to the Planning Department, 
the Planning Commission or the City Council as long as the Plan is 
followed. A Master Plan can save time for every one involved and also 
save the Hospital cost. 

In documenting this process with the City, I have been informed that Tom Dixon 
is leaving the City and that Michael Drollinger will take Tom place as the City's 
Planner for this Master Site Planning Project. Tom has gone over the project and 
this process with Michael. After Tom leaves, Michael will be our contact and will 
help guide the Plan through the City Agencies. Tom has set up a meeting on 
June 14th at 3pm for me to meet Michael and to review the project status. I 
would appreciate it if Keith (or some one you choose from the hospital) can be 
available ~o attend the meeting with me. 

I will call you next week to confirm plans for the meeting on the 14th with the City 
and to obtain any update regarding the Board meeting on the 15th. 

If you have any questions about the above process or the meetings, please do 
not hesitate to call. 

Sincerely, 

~ c:R-~ 
Bertis C. Rasco, AlA 

To IYI, 

~ tJO 0 L ()C):::_ 
~d. 

~t0:~m~ 

~ty{,-·~ 3 

j 
I 
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Meeting Memorandum 
June 14, 1995 
City Planning Department 
Grand .Junction, CO 

Present: Michael T. Drollinger, AICP 
Senior Planner 
City of Grand .Junction, CO 

Bcrtis C. Rasco, AlA 
BCRIAIA 
representing St. Mary's Hospital 

Grand Junction, CO 

faci I i tes~ 

Subject: Zoning & Planning Criteria related to St. Mary's Hospital 

303 244 1599;# 1/ 2.- --l 

RECEIVED GRAND JUNCTION 
PtANNTNr. n~P•~TMENT 

JUN 2 1 RECTI 

l. Michael Drollinger has replaced Tom Di~oon as the (:ity's Senior Planner for tbe 
hospital's Master Site Plan (MSP). Michael will help guide tbe hospitad's M S P 
through the City's Review and Approval Process. 

2. All property now owned by the hospital and planned for medical center u.~ should 
be ineluded in the MSP submittal. Re zoning should be requested for aU the 
property not currently zoned PB 7,one. 

Examples: 
Parcel## 1 St. Mary's Patrk Rezone from PSF-4 to PB Zone 
Parcel# 2 2604 N 7th; 2556 N 7th; 2536 N 7th; 2515 N 7th and 7t0 Patterson 

toPBZone 
Pareel ## J 520 Pattenon to remaia Zoned B-1 
Pa~el ## 4 1002 Weltiogton is currently Zoned PB 

3. The location and size of aU plannt.-d buildio~ parking, pedestrian bridges and 
street overpasses should be described in the MSP. As long as there is no significant 
change from what is shown on an Approved MSP, tbe hospital will be able to go 
through the City's Site Plan Review Process (which is an administrative review 
only) without resubmitting eacb time for a Phtnning Commission Review. 

4. If there are alternate IMations for a helistop in order to accommodate horizontal 
expansion of the Saccomanno, the alternate locations should be includt.-d. 

5. The minimum number of street trees to be provided is determined by the stret~t 
frontage divided by 40 (5-4-15). Street Frontage Landscaping sbaU incluM one (1) 
tree for every ~ linear feet of frontage or fraction thereof (S-5-1 F .2 a). 

1 
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6. The code Jist the distance to Parking from principal property to be ~00 feet 
maximum. Parcel## J (1002 Wellington) is approximately 980 feet to the East of 
Parcel## 2. The City is willing to work with hospital to allow use of Parcel## 3 for 
Employ(."C Parking during c:onstruction periods if the Hospital has out committed tht.~ 
property to other Medical related use. 

7. Parking de\leloped now above the code requirements can be credited to satisfying 
the parking code requirements of future buildings when they are built. The number 
of parking stalls required by the code for the various phases .thould be tabulated in 
the MSP. 

8. The circulated time and procedures Outline of City Requirements for Subml'Sion, 
Review and Approval for St. Mary's MSP that was drawn up by 'J'om Dixon and 
Bertis (see Fax and Jetter dated ) was reviewed and confirmed u correct. Michael 
felt it might be possible to reduce the assumed early approval time by 30 days. Both 
agreed to do every thing possible to reduce the overall time. 

9. 'fhe next step is to up collect all the variou!\ review comments regarding the 
proposed MSP tltat has been circulated to various committees, etc., revised the plan 
as required aud then gain authorization from St. Mary's to submit the MSP to City 
Planning. 

Distribution: 
Michael f)roll inger 
~ister Lynn Casey, President St. Mary's 
Ken Tomlon. Exec. Vice Pres. 
Keith Estridgf'~ Director of Facilities Mgt. 
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Memo Of Meeting 

l'o: Ken TomJon, Executive V.P. 
St. Mary's Hospital and Mt:llical Center 

From: Bertis Rasco r=---------r=~~'._'_et_plltM.. ~_1 
.,. f'.~ T~l-o,J Fro. 6ETZ-TtS ftAS<l.J 

Meeting or A UJt'liSt 3,1995 IOo. Sf. ~L y 'S eo. fSc..(l./ AI A 

eity of Grand .Junction, CO 
Oty Hall 

Present: 
Mirhael T. Drollinger. AICP City of Grand Junction 
~ith Estridge, Engineering St. Mary', H.uspJtal 
Hertis Rasco, Consu.Itant Planner f'or St. Mary's 

Subj~t: St. Mary's Master Site Plan (MSP) 

1. The following was in Response to Qu~tium Faxed to City earli~r: 
A. St. Mary' has acquired the Uilltop Rehab Bospitsl (HR'HJ and the 
Jtdjacent Centennial Building. It is still St. Mary's goal to file a MSP by 
August 31,199~ 

The City feel strong about the date of August 31,199~. -rhey do not 
feel it absolutely accessary to file a MSP ror tbe newly at-quired 
property at this time. 

lt is the hospital's decision wbc:u to rtle zoning modiOcatinns. 
A plat of each property to be re-zoned b required. Plat i~ 
defined as a drawiag used to legally identity boundaries and 
t-.ast-ments, performed in accordance ~ilh Culorado Revised 
Statutes Title 38, Article 51. (see attachccl Pbtt of Parcel ##6 flRH 
P.mpJoyee parking lot) 

B. HRH il in Zone RMF-64. A hospital is not permitted in thl.s 7..one 
wttb out a Conditional Use permit. RRH does not have a Conditional u~ 
permit that in~lntles on site parking by others. 

C. The amount of land~.aping required is established during the n:view 
process consider tbe S))plir•nt file and the review agencies comment. 
Each P-B Zone request is revif!wed individually. 

I BECEIVED GlWID JUNCTION 
PLANNING DEPABTMINT 

AUG 10 tlt'll \ 
' 
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D. Patrking requirements: 

Current 
1. Offte:e.s 

2. General Retail 
(Centennial PIM.a) 

Prnpostd use 
~'- Medicsl /Dental Offices 
(.Family Practice Residency Bldg) 

4. Hospital (Rehab Hospital) 

5. Cue ~·uilities (S N F) 

303 244 75Io:t 2t 7 

1 spa ct. per 300sf of gross 
fiOOf arPJI plus ] for each 
officevehid~ 

1 ~pace for ZfN.Jgsf sales 
area 

4 spaces for each dot"tor 
un duty during hu~iest shift 

1 space per 2 bed~ 
+ l JJCr employee 
on lxl'l:est shift 
+ .1 per hosplral vehicle 

1 space )ter 4 beds + J per 
employee on tbe largf!t 
shift 

F.. The St. Mary•., property (1002 Wellington ~oned P-B) may be used for 
Hilltop employee parking 

F. The Bookcliff Baptid ('burch property is in a Conditioual Usc zone. The 
Church does not have any formali2ed arrangement with the City tbat aUows 
parkin&: from Centenniall'laza. Thill is technically in violation of current 
coda since tbe Church needs the City's permission. The City alreudy has 
their Code enforcement nm looking into this. To be legal the Jot wiU need 10 

~t a permit, pave, landM'~pe., provide surface drai11age. stritlthe ~llllls and 
li2htthe lot 

z. Zoning aU H~pital property intn one Zone il reasonable and would simplify tbe 
undcrsl.anding and eofon:ement of tbe znnP. requirements. 

3. Michael Drollinger will verify the number of t".Opies of the MSP to be filed, 
identify who i!t to rec.cive each and es(8blisb the filing f@e cost. 

4. The hospitul needs to identify lhe e.:Witlne Surface Da·ainage plans and their design 
rapacities (water retention provided fur •nd the amount of impervious are:oa) for 
Parcel #1 (i11cludes St. Mary's Park) aud Parcel #l. It is tbought that this wor" ha.s 
hf'en done by Western Enginccn-Bruce Marvin l4l-S202. 
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S. Traffic Generation should be A topic included in the MSP. Drin~ways. 
intencctions and curb cuts should~ included. Also, note the eJ.islint: curb cuts and 
~~ify any thAt arc to be closed and any that are new. 

6. Ped~tri~n & bill.e bridge~~ wore diseusscd and felt to be dCJirable 11ncm N. 7th 
Street bP.twPen Parcels #1 & Ml and the one across the GVJ Canal al the Nurlh end 
of Little Ronkcliff Avenue can be improved. 

7. It was agrP.P.d that the hospibl could develop purldng in large economicalluta lhut 
exceed the cndP. requirements and later the hospital can apply parking del' clop~ in 
exct-ss of the r.ndt" to future parking requirements. 

8. City manulll datP.d May 1995 titled "Submittal Sblndards fo~provements and 
Development" (SSID) ~tion S-6 of the Zoning and Development Code was 
purchased from the City SIO.OO. 

9. MJchael supplied and upgrAded copy of the City Zoning ma.ap for the area around 
St. Mary's propeny. Jt wa' noted that the Motel property on Parcel Hl and one (or 
two'!) properties on Parcel#2 ue not indicated in the P-B Zone on the ne"·Jy 
published zoning 
map. Michael will verify the 7.0ning of all the StMary's property. 

10. Michael also drew frolh thf! fil~ and copied lor us the Plat m11p of the HRII 
Elllpluyee Parking Lot Parcel #6. 

Distribution: 

Sister [,ynu C~y 
Ken Tomlou 
Keith EstJid&e 
Michael Drolliuger 
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STAFF REVIEW (City Council) 

FILE: #PDR-95-159 

DATE: October 12, 1995 

STAFF: Michael T. Drollinger 

REQUEST: Rezone RMF-64, RSF-8 & RSF-4 to PB 

LOCATION: E & W side of 7th Street S of Patterson Road and NW Comer of Patterson Road 
and 12th Street 

APPLICANT: Sisters of Charity of Leavenworth, Health Services Corp. 
4200 S. 4th Street 
Leavenworth, Kansas 

EXECUTIVE SUMMARY: 

The preliminary plan (also referred to as Master Site Plan) for St. Mary's Hospital has been prepared 
by the hospital at the direction of the Planning Commission. The purpose of the plan is to set forth 
the plans for upgrade, improvement and expansion of St. Mary's facilities over a ten (1 0) year 
planning horizon. The preliminary plan includes proposed phasing, density of development, 
setbacks, height and involves rezoning parts of St. Mary's property to PB (Planned Business) to be 
consistent with the remaining lands. Planning Commission approved the preliminary plan at their 
October 3, 1995 meeting. Staff recommends approval ofthe rezone request. 

EXISTING ZONING: 

PROPOSED ZONING: 

STAFF ANALYSIS: 

PB (Planned Business); RMF-64, RSF-8 & RSF-4 (see attached 
map) 

PB (Planned Business) 

The property descriptions, details of existing conditions and proposed development phasing are all 
covered in the "Master Site Plan" document and will not be repeated in this report. Particular 
attention should be paid to Chapter 4 which details the scope and phasing of improvements. Parking 
and circulation are proposed to be improved and meet Code requirements. Landscaping 
improvements to parking lot areas are also part of the proposed improvements. The proposed 
rezonings are beneficial because the entire St. Mary's complex will fall under a consist zone with 



Legal Description for Parcel 3 shall be substituted with the following: 

Beginning 363.1 feet S and S26°19'E60.8 feet from N4 corner SECI IS W N77°l0' 307 feet 
S2°55'W 118.2 feet S84 °07' W257feet N26° 19'W85 feet to beginning excluding road ROW as per 
Mesa County Records. 



F. A favorable vote of five members of the City Council shall be required to overturn a 
recommendation of the Planning Commission that an application for rezoning be denied. 

G. In all rezoning actions by either the Planning Commission or the City Council, the reasons 
for the action shall be stated in the minutes or resolution of that body. 

4-4-3 SUBMITTAL REQUIREMENTS - The applicant shall submit to the Administrator those 
materials as listed in the SSID Manual (only complete submittals shall be accepted). 

4-4-4 CRITERIA- The following questions shall be answered in reviewing rezone applications and 
shall be considered in the decisions made by the Planning Commission and City Council. 

A. Was the existing zone an error at the time of adoption? ~o 

B. Has there been a change of character in the area due to installation of public facilities, other 
zone changes, new growth trends, deterioration, development transitions, etc.? 

• c""-~~ I"' u'lt_~k 11-J\4~ O~y>o.-v~'i l:)r--! ot sf, M..a._..--y 's o-..Je:f -t_~ 
C. Is there an area of community need for the proposed rezone? _J... \ · \ • r JJ-1 ~ 

• +"k L.o...,~ G~~<;; ~ o-.clJ.~s o..._ CJ:;,~v~l['-/ )JQ£~ 't fr<lv'ld\_~ 'i •' rJ 
D. Is the proposed rezone compatible with the surrounding area or will there be adverse ~~:>~P 

· t ? 11 --c of \¥'\' 
1mpac s. " . ...-l\ \ ~, v42-S a..NCX o. .:V Ut0) l.C\-yr-l '\ ~ ) 

" .{k f"UJON(_ l"- ~o..f.ML vJrt:~ ~w'f'llv~~~ ~rv~~ 1.1o"""~ ,u.J;1l 01>s';J ~r-:_·t' 
E. Will there be ber:efits,deriyed by the~community, or_ area, by grantmg the ~rbpose r ne? v.Jt\\'z '.5 

9 ~Lo~ 'o-Jill o..-;,-:,)~{: ,N'tk (,D()rd~~-'2J o~Y\.e ~~ bv)"t~t l"'-'~ )o"-.Q· a.. .::J 
I b 1.:> (]) (fiJf(i.l}fvl Ly 

F. Is the proposal in conformance with the policies, intents and requirements of this Code, with CLo~ _) 

the C:ity Master Plan (Compreh~nsive Plan), anq other adopted plans ~d P..QQcies1 N' -...cr 
- (Q_(,o.J(', {.o 'P\) \)..)!)\ a,} \.ct.~ \) \Q.-s ,f ~ ~ .._"'-~_fr VJ:rlQ.1>~ ~~-~~ ~~'Sl""~ 

P·M~ Are adequate facilities available to serve developmeft'ffotittle
0
type aJa scoJJe sugge~teerby ~.f~;p?l.,; 

?r.s ... :~ the proposed zone? If utilities are not available, could they be reasonably extended? .J .1 

~ ~CY l'-'~_1\_ ~(}.~~e"<>vlva-.~ eN ~~ ~tTt ,~~v'-5 fropo'bOJl • 1 s~v.Q S 
\~~:,.. ..j~!~ SPECIAL USES (see Definitions) 

~~ i>(} ~-5-1 SPECIAL USE PERMIT - A special use shall require a special use permit prior to the 
W issuance of a building permit and/or commencement ofthe use. This permit shall be issued by the 

Administrator upon approving the application. A special use is not a use by right. 

4-5-2 SPECIAL USE PERMIT PROCEDURE 

A. The applicant shall submit the required materials to the Administrator (see Section 4-7). 
Only complete applications shall be accepted. 

4.36 
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development occurring consistent with the preliminary plan. 

Outstanding Issues 

The major outstanding issues related to the preliminary plan concern comments from the City Public 
Works comments. Public Works staff will discuss these issues in more detail at the hearing, 
however, they are summarized below: 

1. · Additional right-of-way may be required along Patterson Road to straighten the offset in 
Patterson Road at the 7th Street intersection. 

2. Based on accepted engineering standar , Public Works will require that the clearance for 
a pedestrian bridge over a City rj ~ sue~ 7th ~t_ry~fer a minimum of 16 feet 

.~n<!Rsi'\eclear~ce. ~e ~.\-{~ ~ ~~- 1\ 
3, C]l'"' 'S:):r0Qit- IO!"S~b ~J- "' f k ~ J vC{_, ~ ct;'Xvcx;/;vNlJ ~ ~ ~ 
Staff recommends th t e development stan ards in Cnaptef4 of the "Master Site Plan" document 
be the adopted standards for the complex. Variation from height and FAR (Floor Area Ratio) 
standards of up to 1 0% should be permitted without requiring an amendment to the preliminary plan 
by Planning Commission. 

Conditions of Preliminary Plan Approval 

Planning Commission adopted the Master Site Plan document as the Preliminary Plan for the 
development with the following conditions: 

1. Resolution of the above-issues with the Public Works Department. (STAFF NOTE: the 
issues will be addressed as more detailed plans for phases are developed. The issues were 
identified during this phase of the process to inform St. Mary's of staffs concerns and allow 
them to incorporate these concerns into their long-term planning). 

2. Adoption of Chapter 4 of the document entitled Master Site Plan as the required 
development standards and pemiitting up to a 10% variation in the standards without 
requiring an amendment to the preliminary plan. 

3. The adopted preliminary plan shall be valid for five (5) years from date of adoption after 
which the plan must be reconsidered at a Planning Commission hearing for readoption, with 
or without modifications. 

4. The Planning Commission shall review and approve the final plans. 

5. The Wellington lot is not approved for parking (STAFF NOTE: the Wellington lot is 
referenced as Parcel #4 in the Master Site Plan). 



3 

STAFF RECOMMENDATION: 

Staff recommends approval ofthe rezoning request to make the zoning of the St. Mary's properties 
consistent and recommends adoption of the Master Site Plan document with the development 
standards contained therein. 

PLANNING COMMISSION RECOMMENDATION: 

At their October 3, 1995 meeting the Planning Commission approved the Preliminary Plan with the 
conditions in the staff report (as amended) and recommended approval ofthe rezone request. 

h:lcityfil\ 1995\95-1595. wpd 



Zoning Shown on Map 

Parcel Ill. PB 

Parcel 112. PB 

Parcel II 3. B-1 

Parcel 114. P-B 

Parcel 115. RMF-64 

Parcel 116. PB 

Parcel 117. PB 

St. Mary's Park RSF-4 

N 

PROPOSED REZONING 

St. Mary's Hospital 
PDR-95-159 



PDR-95-159 
St. Mary's Hospital 

Preliminary Plan & Rezone 
AERIAL MAP 



beginning 180' S ofNl/4 cor Sec 11 IS 1 W S 75' E 190.3' N 75' W 190.3' to beginning 50' for 
road as described in B-1501, P-438 through 440 Mesa County Records. 

[located on the east side of 7th Street south of Patterson Road] 

Parcel3 

That the land described below is hereby rezoned from RSF-8 (Residential Single Family
not to exceed 8 units per acre) to PB (Planned Business): 

beginning 180' S ofNl/4 cor Sec II IS I W S 75' E 190.3' N 75' W I90.3' to beg 50' for road as 
- described in B-I50I, P-438 through 440 Mesa County Records. 

[located on the east side of 7th Street south of Patterson Road] 

Parcel4 

That the land described below is hereby rezoned from RSF-8 (Residential Single Family-
8 units per acre) to PB (Planned Business): 

BEG 499.3FT SAND 240FT E OF N4 COR SEC II IS IW SII5FT E76FT N02°55' EI49.3FT 
TO SECOR OLIVER REED TR S84°07' W TO PT 20FT N OF BEGS TO BEG 

[located on the east side of 7th Street south of Patterson Road] 

ParcelS 

That the land described below is hereby rezoned from RMF-64 (Residential Multifamily
not to exceed 64 units per acre) to PB (Planned Business): 

BEGINNING 324.67 FEET FROM W OF SE CORNER SECTION 2 IS 1 W N330.56FT 
W324.95FT S21 °58'W2I5.43FEET S28°46'WI49.18FEET E477.23FEET TO BEGINNING 

EXCLUDING ROW AS PER BOOK-I424 PAGE-729 MESA COUNTY RECORDS 
[commonly known as Hilltop (now St. Mary's) Rehabilitation Center] 

Parcel6 

That the land described below is hereby rezoned from B-I (Limited Business) to PB 
(Planned Business): 

FROM SW COR S2NE4NW4 SECIIIS IW EI050.5FTN388.5FT S89°55' E386.3FTNII4FT 
to BEG W90.IFT NI54.85FT EI20.1FT TOW LI 7TH ST S TO APT 30FT E OF BEG W TO 

BEG 
[commonly known as the Guest House Motel] 

SECTION 2 

That the development standards as detailed in the Master Site Plan, and in particular the 
development standards in Section 4 of said document, be incorporated as the development standards 



for the Planned Business zone for the St. Mary's complex by reference. The Master Site Plan 
document is on file at the City Clerk's Office, City Hall , 250 N. 5th Street, City of Grand Junction 
for public review during normal business hours. The development standards shall be applicable to 
the properties zoned as Planned Business (PB) and described as follows: 

A parcel of land beginning at a point 346.0' S of the Nl/4 cor os Section II, TIS, RIW Ute 
Meridian; thence N75°I5'E 247.0'; thence N08°30'W 28.7'; thence W 29.6'; thence NI5°I2'E 46.3'; 
thence N79°59'E II9.8'; thence S02°55'W I60.0'; thence S77°10'W 307.0'; thence N26°l9'W 60.8'; 
thence N 17.1' to the POB, except road right-of-way on the W thereof, City of Grand Junction; 
subject to right-of-way for covered pipeline and water tap on westerly boundary of subject property 
as described in deed recorded October 13, 1951, in B-555, P-250. ALSO beg at a point which is 
363.1' S and N63°50'E 215' from the Nl/4 cor of Section 11, TIS, Rl W, Ute Meridian; thence 
N63°50'E 10'; thence Nl5°12'E 55.8'; thence N79°50'E 119.9'; thence N 34' more or less; thence 
S79°19'W 143'; thence S5°35'W 84.3' more or less to the POB. ALSO beg 215' E ofthe Nl/4 cor 
of Section 11, TIS, Rl W, Ute Meridian; thence S5°33'W 212.1'; thence northeasterly 143' to a point 
I85' S ofN line of said Section II; thence N 185'; thence W 12I' to POB; except the S 30.I' thereof. 
ALSO a tract ofland in the NWl/4 NWI/4 NEl/4 ofSectioQ. II, TIS, RI W, Ute Meridian described 
as follows: beg at a point 215' E of the NI/4 cor of said Section 11; thence S5°33'W 256.3' to a 
point; thence northerly to a point 205' E of said Nl/4 cor of said Section 11; thence E 1 0' to beg; 
subject to rights-of-way of record, and also subject to Trust Deed to Mesa Federal Savings and Loan 
Association of Grand Junction in the original principal amount of$16,800, recorded in B-955, P-844 
of the Mesa County Records. ALSO a part of the Nl/2 of Section II, Tl S, RI W, Ute Meridian, 
described as follows: beg at a point on theN right-of-way line of Center Ave 390' Nand II63.4' E 
of the SW cor of the S 1/2 NEI/4 NWl/4 of Section II, TIS, RI W, Ute Meridian; thence S00°05'W 
50' to the N line of Mesa Park Center Sub; thence N89°55'W along said N line to a point that is 
972.27' E and 340' N ofthe SW cor ofthe NEl/4 NWl/4 of said Section; thence northwesterly along 
the arc of a curve to the left having a radius of 50' a distance of 78.83', the chord of which bears 
N45°05'W 70.92'; thence N00°15'W 273' to a point on the S line of a tract conveyed to the State of 
Colorado by deed recorded in B-306, P-498; thence N73°35'E 303.8', more or less, along said line 
to theW line of a parcel of property described in B-710, P-119; thence S 56'; thence E 259.35' to the 
Wright-of-way line ofN 7th Street; thence S along said right-of-way 268.85' to theN line of Center 
Avenue; thence W 308.35' to the POB. ALSO beg at a point 546' S ofthe NE cor of the NWl/4 of 
Section II TIS, RI W, Ute Meridian; thence S73°35'W 31.3'; thence S 7.3'; thence along the arc if 
a curve to the right with a 32' radius, the chord of which bears S36°48'W 36.3' to a point on the S 
line of the Princeton University tract as recorded in B-306, P-498, Mesa County, Colorado, which 
point os S73°35'W 54' from theSE cor of said tract; thence S73°35'W 55' along the southerly line 
of said tract; thence S 56'; thence E 230' to theW line of 7th Street in City of Grand Junction; thence 
N30°38'W 152' along theW line of 7th Street; thence S73°35'W 50' to the POB. ALSO a tract of 
land in the NWl/4 NWl/4 NEl/4 of Section II, TIS, Rl W, Ute Meridian, described as follows: 
beg at the NI/4 cor of said Section II, thence E I90'; thence S 105'; thence W 190'; thence N 105' 
to the POB, in the City of Grand Junction; subject to rights-of-way for County roads as described 
in documents recorded in B-428, P-342 and in B-433, P-57, Mesa County. ALSO a tract of land in 
the NW1/4 NW1/4 NE1/4 of Section 11, T1 S, R1 W, Ute Meridian, described as follows: beg at a 
point 105' S of the Nl/4 cor of said Section 11; thence S 75'; thence E 190'; thence N 75'; thence W 
190' to the POB; subject to a right-of-way for a County Road as described in document recorded in 



B-428, P-404, records of Mesa County Clerk and Recorder. ALSO beg at a point 346' S of the Nl/4 
cor of Section I1, TIS, RI W, Ute Meridian; thence N75°I5'E 247'; thence N8°30'W 28.7'; thence 
W 29.6'; thence SI5°I2'W 9.5'; thence S63°50'W IO'; thence N5°33'E 13.7'; thence W I94.3'; thence 
S 91' to the POB; subject to rights-of-way of record, including but not limited to a right-of-way 
recorded in B-900, P-9 of the records of the Mesa County Clerk and Recorder. ALSO a tract ofland 
in the Nl/2 NWl/4 NEl/4 of Section II, TIS, RI W, Ute Meridian, described as follows: beg 2I5' 
E of the Nl/4 cor of Section II; thence S5°33'W I82'; thence northeasterly 490', more or less, to a 
point 90'S and 470' E of the POB; thence N 90'; thence W 470' to the POB, except the following 
described tract, to wit: beg at a point 2I5' E of the Nl/4 cor of said Section 11, thence S5°33'W 
I82'; thence northeasterly I43'; thence N I55'; thence W I2I' to the POB; subject to road as 
described in B-05, P-99; subject to easement for ditch as described in Quitclaim Deed recorded in 
B-370, P-339; and subject to easement to the Grand Valley Irrigation Company as described in B-
453, P-209, Mesa County records. ALSO beg 420' S of the NE cor of the NI/2 NWl/4 NEI/4 of 
Section II, TIS, RI W, Ute Meridian; thence WI 50'; thence S 75'; thence W 75'; thence S I85' more 
or less to the S line of S.A. Reece tract of land; thence E 225' to the SEcor of S.A. Reece tract; 
thence N 260' more or less to the POB. ALSO beg at a point 685' E of the NW cor of the NEl/4 of 
Section I1, TIS, RI W, UteMeridian; thence S I05'; thence S79°00'W 345.0'; thence SOl 0 45'W 
4I5.I'; thence S73°02'W 98.0' to a point 6I4.3' Sand 240' E of the NW cor of the NEl/4 of said 
Section II, thence W 56 .II; to the E line ofN 7th Street; thence along the arc of 3 53.3' radius curve 
to the right (the chord ofwhich bears SI7°10'E 65.05') 65.14'; thence S89°29'E 886.57' along the 
N line of Yocum Sub as recorded in Plat B-5, P-I4; thence N 75.0'; thence N2I 0 3I'W 452.21' to the 
N line ofthe NWl/4 NEl/4 of said Section II; thence W along said N line of said NWl/4 NEI/4 
of said Section II, 313 .69' to the PO B. ALSO beg at a point on the E line of Lot 16, Book cliff 
Heights Sub in the City of Grand Junction, N00° I5'W 3I 0.88' from the SE cor of said Lot I6, 
running thence N00°I5'W 303.12'; thence S75°02'W294.6'; thence southeasterly to the POB. ALSO 
beg 180' S ofNl/4 cor Sec II IS I W S 75' E I90.3' N 75' W I90.3' to beg 50' for road as described 
in B-I501, P-438 through 440 Mesa County Records. ALSO beg 363.1' S + S26°19'E 60.8' from 
Nl/4 cor Sec II IS I WN77°IO'E 307', S2°55'W I18.2', S84°07'W 257', N26°. ALSO a parcel of 
land located in the NE4NW4 sec Il IS I W bound by Vanderen Ford Sub on theW & Bookcliff 
Heights Sub on the Sand by a line also on the S that is N73°35'E and extending nearly to 7th Stand 
by Patterson on theN with 7th St on the E excepting Mesa Co, State of Colorado Health Dept. parcel 
on theN and W thereof and begS 30' and W 888.88' from Nl/4 cor said sec II W 39.90' S 200' E 
39.90' N 200' to beg and inc vac ROW desc in B-1324, P-84 exc ROW on Nand E as desc in B-I247 
P-IOI, B-1332 P-62, B-I501 P438/440, B-1626 P-306/307, B-I736 P-716/7I8 Mesa County 
Records. ALSO par in NE1/4 NWl/4 sec Il IS I W bound Vanderen Ford Sub on Wand Bookcliff 
Heights Sub on Sand by line also on S N73°35'E and ext nely to 7th Stand by Patterson on N 7th 
St on E exc Mesa Co State of CO Health Dept parcel on N & W thereof and also exc beg N89°25'W 
40' and S 30' fr Nl/4 cor sd sec II S 1I.5' N45°W I6.26' S89°25'E II.5' to POB and beg S 30' and 
W 888.88' fr NI/4 cor sd sec II W 39.9' W 200' to POB and vac r/w desc in B-I324 P-84 and exc 
r/w des in B-1332 P-62 Mesa County Records. ALSO commencing at the NI/4 cor of section II, 
T1 S, Rl W, Ute Meridian; and considering the N line of the NWl/4 of said Section II to bear 
N89°58'W and all other bearings contained herein to be relative thereto; thence N89°58'W 40.00'; 
thence S0°02'W 41.50' to the true POB; thence S0°02'W 302.70'; thence along the arc of a 206.94' 
radius curve to the left 128.94', the chord ofwhich bears Sl7°49'E 126.86'; thence S35°40'E 82.30'; 
thence S30°38'E 152.00'; thence N89°58'W 90.I 0'; thence S0°02'W 154.85'; thence S89°58'E 90.1 0'; 



thence S0°02'W 113.70'; thence N89°55'W 278.20'; thence S0°05'W 135.00'; thence N89°55'W 
241.13'; thence S0°05'W 230.20'; thence N89°55'W 130.32'; thence along the arc of a 390.0' radius 
curve to the right 93.93', the chord ofwhich bears N83°0l'W 93.70'; thence N2°16'E 335.35'; thence 
N20°34'W 204.25'; thence S74°53'W 250.64'; thence N0°36'W 793.67'; thence S89°58'E 39.90'; 
thence S0°36'E 200.48'; thence S89°58'E 209.73'; thence N57°37'E 154.02'; thence N 117.9'; thence 
S89°58'E 494.70'; thence S45°00'E 16.26' to the POB. ALSO, (including right-of-way), a tract of 
land situate in the NWI/4 NEI/4 of said Section 11, TIS, Rl W, Ute Meridian, the perimeter of 
which is described as follows: beg at the Nl/4 cor of said Section 11, thence along the following 
twenty courses: N90°00'00"E along theN line of said Section 11 738.05'; S02°33'00"E 50.05'; 
S02°33'00"E 602.14' to theN line of Wellington Avenue; N89°29'00"W along Wellington Avenue 
533.43' to the beg of a 25' radius curve to the right with a central angle of72°19' (the chord of which 
bears N53°19'30"W 29.50'); 31.55' along the arc of said curve; Nl7°10'00"W along theE line of7th 
Street 15.49'; N90°00'00"W 89.42'; N23°04'54"W 131.01 '; N84°07'00"E 176.29'; S00°00'00"E 
138.59'; N90°00'00"E 0.61 '; N73°02'00"E 98.00'; NOI 0 45'00"E 239.92'; S77°l0'00"W 322.78'; 
N26°19'00"W 60.80' to the W line of said NWl/4 NEl/4 Section 11; N00°00'00"E 108.10'; 
N90°00'00"E 190.30'; N05°33'00"E 75.35'; S90°00'00"W 197.59' to said W line NEl/4 Section 11; 
N00°00'00"E 180.00'; except road right-of-way described elsewhere. ALSO beg at theSE cor of 
Section 2, Tl S, Rl W, Ute Meridian; thence W along the S line of said Section 2 324.67' to theE 
boundary line of the tract of ground deeded to Patterson Gardens, Inc., a Colorado Corp. in deed 
recorded in B-901 P-830, Mesa County Records; thence N00°0l'E 330.56' along theE boundary of 
said tract recorded in B-901, P-830; thence E along the S boundary line of Patterson Gardens Sub 
as rec0rded in Plat B-11, P-24, Mesa County Records to the E boundary of said Section 2; thence 
S along the said E boundary of said Section 2 to the POB; EXCEPT the E 50' and S 50' thereof for 
roads. ALSO beg on the S line of Section 2, TIS, Rl W, Ute Meridian, at a point 324.67' W ofthe 
SE cor thereof; thence N0°0l 'E 330.56'; thence w 324.95'; thence S21 °58'W 215.43'; thence 
S28°46'W .149.18'; thence E 477.23' to the POB; EXCEPT the S 50' for road and utility purposes, 
as conveyed to the City of Grand Junction by instrument recorded in B-1424, P-729, Mesa County 
Records. ALSO Lot 2 of Bennett Sub, together with ROW vacated by Ord #2314, City of Grand 
Junction recorded December 12, 1986 in B-1617, P-787, and utility easement vacated by Ord. #2145, 
City of Grand Junction recorded in B-1459, P-850, all in Mesa County Records. 

INTRODUCED for FIRST READING and PUBLICATION this __ day of October, 1995. 

PASSED on SECOND READING this ___ day of ______ , 1995. 

ATTEST: 

City Clerk President of City Council 

h:\cityfil\1 995\95- I 596.wpd 



Memorandum of Meeting 

September 19, 1994 

St. Mary's Hospital 
The Regional Medical Center 
Grand Junction, CO 

Meeting with : 
Tom Dixon, AICP 
Senior Planner 
City of Grand Junction 
Community Development Department 
250 North 5th Street 
Grand Junction, CO 81501 

Present for St. Mary's: 
Keith Estridge, Director Facilities Management 
St. Mary's Hospital 

Bertis Rasco, Planner 

1. St. Mary's Hospital is in zone PB, Planned Business. Attached are plates #6 & #7 
dated 01128/91 of the City zoning map. 

2. PB zone ·and the adjacent zones in Grand Junction can be rezoned upon request and 
hearings reasonability easy when compared to other cities where zones are fixed and only 
are modified by conditional use permits. At this time, the neighborhoods in Grand 
Junction are not highly active about zoning when compared to many other locations. 

3. Affected neighbors who are required to be notified in Grand Junction are those within 
200' of the property under consideration. The distance measure excludes any public right 
of way. 

4. Patterson is a commercial street and main bypass for I-70. It would be difficult if not 
impossible to move. It connects cross city traffic from East I-70 to Highway 50 and the 
Mesa Mall and West I-70. 

12th Street is the major North-South airport route. 7th Street has much less traffic. The 
curve in the street South ofPatterson is a draw back. 

There is no City criteria governing pedestrian bridges over streets in Grand Junction. 



There are no special seismic codes. Grand Junction has adopted the Uniform Building 
Code. 

5. The new Zoning Code is now at the printers and should be back for distribution by the 
first part of October. It defines set-backs, density, parking, etc. requirements for most 
zones. PB is a zone that must be planned by the land owner then proposed to the city for 
their acceptance. PB Zone has limited mandatory criteria published as the use of each 
PB zoned parcel can be so diverse. All PB zones must be individually reviewed. Each 
must also have a public hearing after the owner submits his proposed plan to the city. 

The property adjacent to St. Mary's include zones PZ, public zone; B-2, Business 2000 sf; 
B-1; RMF-64, Residential Multi-Family Sixty Four residences per Acre; RSF-8, 
Residential Single Family eight residences per acre;RSF-4; which must be respected. 
Any of these zones can be changed to PB should St. Mary's acquire the land. (see 
attached Zoning plates #6 & #7) 

6. For information on Utilities Contacts: 
Sanitary Sewer Bill Chaney City Hall 
Streets and other Right of Ways Jody Kliska City Hall 
Gas Public Service 
Power Public Service 

7. In General the Process for PB Zone in Grand Junction, CO is as follows: 
Step #1 Draw up Master Site Plan as desired, label it "Preliminary" and file it 

with the City on the first working day of the month. Include: proposed set backs, parking 
stalls, greep. area ratios, percentage of site covered by building, routing of irrigation 
canal, retention ponds (or other appropriate methods of handling the 100 year flood), 
utilities, boundaries, etc. 

Step #2 A Public Hearing will be scheduled for the 1st Tuesday of the first month 
following the plan's filing (Step # 1 above) 

Step #3 Is the Planning Commission's Approval. This comes after all items have 
been satisfactorily addressed that have been brought up by the Planning Commission 
staff and in the Public Hearings. Following the Public Hearing there is a 3 day Appeal 
period. If appealed the plan must go to the City Council for an Appeal Hearing 

Step #4 If not Appealed, the Plan will go to a City Council for their Hearing with 
the Planning Commission's recommendation to Approve. It usually passes the City 
Council when it is recommended by the Planning Commission Staff.. The first of the 
month after the City Council's Approval the Plan is Officially Adopted and then may be 
implemented. 

,; 8. While developing the Master Site Plan should a smaller projects surface that needs to 
! e be implemented immediately, it is possible to implement the smaller project provided the 
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smaller project conform to the concepts set for the Master Site Plan and the Master Site 
Planning work is proceeding without delay. 

9. A copy of the Portland, Or Planning and Zoning Code was circulated (see attached) as 
a listing of items which may be considered in the planning process. The current Grand 
Junction Planning and Zoning Code is now being printed and should be available for 
public purchase around the first part of October. 

I 0. A copy of City of Grand Junction Code requirements for Sight Triangle for comers, 
Fence and vegetation growth was also received. 

Attachments (I) City Zoning Map plate #6 & #7 
(2) Portland Conditional Use Zone Criteria 
(3) Sight Triangle for the city of Grand Junction 

S1M03 wps 

................... ~"~-------------



Memorandum of Meeting 

October 18, 1994 

St. Mary's Hospital 
The Regional Medical Center 
Grand Junction, CO 

Meeting with : 
Tom Dixon, AICP. 
Senior Planner 
City of Grand Junction 
Community Development Department 
250 North 5th Street 
Grand Junction, CO 81501 

Present for St. Mary's: 
Keith Estridge, Director Facilities Management 
St. Mary's Hospital 

Bertis Rasco, Planner 

-

I. Lots #5 through #7 of the KEY for PROPERTY MAP updated 9/1/93 (shown the 
· assessor's map as lots #5 through #10) North across Patterson from St. Mary's( including 

the Medical Office Building "Oncology" now owned by the Hospital ) is zoned B-1 
Limited Business ( see attached Page 25 of the Zoning Code for general description). 

2. St. Mary's Park is zoned RMF 64 ( see attached Page 24 of the Zoning Code for 
general description ). 

3. Storm Detention Areas are acceptable in lieu ofRetention Ponds, provided they are 
engineered. Storm Detention Area design criteria should be reviewed with Jody Kliska 
prior to submittal of Site Plan to the City. 

4. The hospital lot #71 on the KEY for PROPERTY MAP (shown as Replat oflot I, all 
oflot 2 Little Brookcliffsub lot 008 )is Zoned PB. 

5. Any structure built on or above Right ofWay property must obtain a "Revocable 
Permit" from the City. A "revocable permit" is common in Grand Junction and would be 
required for any bridge across a City street. The applicant will need to make a proposal 
based on their specific needs (height, width, clearance, etc.). 

C. 1 · ('. r 
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6. For the classification rating of intersections and the traffic volumes around St. Mary•s 
property see Jody Kliska. ITE (Institute of Traffic Engineer) terms and standards are use 
in Grand Junction. 

7. In preparing for rezoning any property to a PB zone for the Hospitars Master Site Plan 
the current code requirements will be a base line, with the area of buildings, the frequency 
of their use, their multiple use, etc. establishing the criteria for the Planning Commission 
Staff recommendation that will go to the City Council for a final decision. 

The Planning Commission•s staffhas the authority to review and approve submittals of 
property already zoned PB. A Preliminary Plan review, revisions as necessary and then a 
final plan must be filed before the staff can give approval. 

8. For definition of the Health Department Building ownership call the Tax Assessor•s 
Office. The property is described as 2945-112-01-931 515 Patterson Road. 

9. A copy ofthe City of Grand Junction Zoning and Development Code, printed October 
1, 1994 was purchased. 

10. Lot #57 on the KEY for PROPERTY MAP, the hospital owned property on the N.E. 
corner of Wellington and 7th is in a B-1 zone. 

STM04.WPS 
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SENT BY:TRA ;11- 3-95 4:34PM 

St. Mary's Hospital and Medical Center 
Grand Junction, CO 

Meeting Memorandum 

Wednesday, November 1, 1995, 7:30pm 

Grand Junction City Council 
City/County Auditorium, 520 Rood Avenue 
Grand Junction, CO 

Public Hearing -Ordinance No. 2871 

facll ltes_, 

Regarding Sl Mary's Land Rezoning and Master Site Plan 

City Council Members; 
Linda 1 A~ f()a-. 

Jim -Hef'i9r6Gn '6a."5.\.-. 
R.T. Menlow tJ.cJ .. ~L.o 
MarkAchen 
Ron Maupin 
Dan Wilson 
Janet Terry 
Retort Theabelt ~~ 

· ·\) o.:.J eN -Oa¥9 Graham 

Qe, ~a-.~""'; e StefanrNye ~ 
Q Community Development Dept : Michael Drollinger, Senior Planner 

Representatives for St. Mary's: 
Ken Tomlon, Executive Vice President 
Keith Estridge, Director, Facilities Management 
Bertis Rasco, Consultant 

303 244 1599;# 3/ 3 

Rezoning for 6 lots owned by St. Mary's and the Proposed Master Site Plan with 
Conditions as recommended by the Planning Commission and the C.O.D. staff 
was presented by Michaet Drollinger, then discussed and passed by a unanimous 
vote. 

In addition to the Planning Commisssion and the C.O.D. Staff's comments, 
discussion included the Ctty Council concern regarding the curve existing in 7th 
Street just South of Patterson. It was requested that the City Department of 
Public Works investigate the cost to straighten the curve. 



r SENT tW:TRA ;11- 3-95 4:33PM facll ltes~ 303 244 1599;# 1/ 3 

2+-1 = 3 
Poat-lt" Fax Note 7671" Da!& ~~~ ~1 9$ ltag~!>ll> _3 

To Mld-{AEI.. ~t.)~ From Bal. T\S ~Cc 
Co./Oept c.o.o. Co. Bc£/,..f"' 
PhonoJI Cj10 -'1..1./.(f _/'f-39 Phone I 'U)' .. , 62. ~ 1133 Memorandum of Meeting 

Date: November 1, 1995 4:00pm 
Fax I 1"/D -")..l/-li•l'59j_ Fa~' 'U)' -(,2. 1-81.9 'Z, 

Present: Michael Drollinger, Senior Planner City of Grand Junction, CO 
Bertis Rasco, Representing St. Mary's 

Subject: St. Mary's Master Site Plan and Rezoning Request 

1. Lots Proposed for Rezoning to P-B Zone were identified as: 
1) St. Mary's Park RSF·4 1o P-B 
2) Former T. Carr Property RSF-8 to P-8 
3) Former G. V. P. T. Property RSF-8 to P-B 
4) Property used by E. M.S. RSF-8 to P-B 
5) St. Mary's Rehabmtation Center RMF-64 to P~B 
6) Guest House Motel Property B-1 to P-8 

2.0utstanding Issue #1-Right of Way along Patterson 
St. Mary's needs to know more about what the City is thinking when they 

refer to Additional Right Of Way along Patterson. Explaining what would be done 
and what results are expected along with the resulting dimension into St Mary's 
property would help the hospital to understand what is Implied here. 

If it is a matter of 2 to 4 feet in width, the hospital might be able to accommocate 
a landscaped reserve when designing the MSP landscape/Parking Lot B ( site 
setbacks, drainage, paving, lighting, stripping, landscaping etc.). This could be a 
one time cost rather than have happen were the hospital loses all their perimeter 
landscaping along Patterson again and must revise the contigous parking again 
due to another loss of property for street ROW. 

Michael wtll define "maybe" and inform the Hospital so due consideration can be 
given to this item before the new design for Landscaping/ Parking Lot B goes 
further. A variance from 1he current City Parking Standards for aisle widths etc. 
may be necessary to accommocate the parking required in lot B. 

3.Ciearance Height above 7th Street North to Underside of Bridge 
Floor elevation studies (by the hospital's selected building(s) designer) will 

be necessary to determine if 16' clearance is possible while meeting the ADA law 
that requires the building(s) to be accessable to the handicapped. If undue 
hardships (cost and slopes) are encountered the hospital will file a request for a 
code variance at the time elevations of the connecting bridges and buildings are 
formalized. 
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4. Future Development of Parcel # 4 (the vacant Wellington lot) 
The Wellington Lot was not recommended by the Planning Commissio~ 

for remote Rehabilitation Center or Family Practice Residency Program Parking 
due to the potential conflict between the Patterson Road vehiclar traffic and the 
expected pedestrain cross traffic. 

5. Significant Changes to the Master Site Plan (MSP) 
In the future any significant change in the MSP witl require filing a request 

with the Planning Commission via the Community Development Department and 
if appropiate review by the City Council. 

Significant Change was defined by the Planning Commission as a change of 10% 
from the MSP's Proposed Development Standards: 

1 Setbacks 
2. Heights 
3. Site Coverage 
4. Density {FAR) 
5. Open Space 

BCRfSM011 f95 

z 

section-page 
4-17 
4·17 
4-18/19 
4-20/21/22 
4-23 

ike path criteria. The Pubfic Works 
e. Michael will ask for copies to be sent 



Memorandum of Meeting 

November 14, 1994 

Saint Mary's Hospital and Medical Center 
Grand Junction, CO 

Meeting at City Hall 

Jody Kliska 
Tom Dixon 
Keith Estridge 
Bertis Rasco 

Subject : City of Grand Junction Criteria for Master Site Planning 

1. The City is responsible for establishing and the administration of Zoning. The County 
is responsible for Building Permits and Plan Checking as per the Uniform Building Code. 
Prior to any construction the County will need to be contacted to determine the current 
Edition and any local amendment to the Uniform Building Codes. 

2. The City files on Zoning at Saint Mary's are available and may be reviewed to 
determine past commitments and requirements. Contact Tom for appointment inorder 
for him to have the opportunity to collect the material. 

3. The Cicy's Flood Insurance Rating Map (FIR1v1) was reviewed. Panels 3 and 4 indicate 
Saint Mary's property outside of AE zone (the 500 year flood level) Elevation 4620 was 
indicated as the maximum water height. 

4. Western Engineering has the files on the Retention Pond (or detention) capacities of 
the existing Site. 

5. When referring to the Zoning Code use Paragraph identification (not page number) as 
the various edition of the code do not carry uniform page numbers. 

Paragraph 5-5-1. D. 1. Distance to Off-site Parking is defined as closest part of property 
to closest part of property. 

Paragraph 5-5-1 F. 2. Section 5-4-15G(l)&(2) referred to in this paragraph do not exist. 

Para!jp"aph 5-5-1 F. 2. a. Third sentence, "Feet" in regard to landscape barrier refers to 
height. 



Paragraph 5-5-1.F. i. ( 4) A lighting plan will be required complete with isofootcandle 
diagram. 

Paragraph 5-5-1 G Section 5-2-5 does not exist. 

Paragraph 5-5-1 H. The number of bicycle rack will be determined at a later date. 

6. The City has very little invested in Saint Mary's Park. It has a low use. It is an area of 
high park density. There are no Play areas. The City would consider the hospital's 
request to change the park to hospital use. 

7. All hospital property in Grand Junction, except Federal, is classified asP B (Planned 
Business) refer to Section 7-2-3 A 1. 

Miscellaneous: 

1. During next trip a copy of the following would be appreciated: 

(1) list of approved plants provided by the Department as referred to in 5-4-15 C. 

(2) copy of Section 15-4-158 refereed to in 5-5-1 F. 2. h. Submittal Requirements 

2. We would like to use 60' between rows of9' wide 90 degree angle parking Stalls be 
60'. 

I 
cl ., 
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parcel # 1 

DRAINAGE STUDY 

ST MARY'S HOSPITAL ADDITION 

Grand Junction, Colorado 

January, 1993 

Prepared by: 

WESTERN ENGINEERS, INC 

2150 HIGHWAY 6 & 50 

GRAND JUNCTION, COLO 
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·~.SCOPE 

DRAINAGE STUDY 

STMARY'S HOSPITAL 
Grand Junction, Colorado 

January, 1992 

St Mary's hospital currently proposes to construct an addition to 
the existing hospital building at 7th street and Patterson Road in Grand 

Junction. The total developed area used by the hospital encompasses 
approximately 20 acres. Current stormwater discharges from the site 

occur overland or by means of dedicated conveyance facilities. 
Presently, there are no provisions for detention or retention of 
stormwater runoff. The runoff water from the entire site eventual! y 

flows to the Buthorn Drain which is at maximum capacity during frequent 
storm events and does not have adequate capacity for the less frequent 
events. The runoff from the StMary's site has a significant impact on 

the flows draining to the Buthorn drain. As a result, an agreement was 
reached between the City of Grand Junction and St Mary's Hospital to 
provide some detention for the hospital runoff. The site for the 

. detention.pond is the existing StMary's Hospital Park located in the 
southwestern portion of the property. As will be discussed in 

subsequent paragraphs, the developed site can be divided into generally 
three drainage basins. The runoff from two of the basins (basins 1 and 

3) can relatively easily be diverted into the detention pond site, while 
the third (basin 2) _would require installation of storm drains to 
collect runoff and convey it to the pond. Based on these considerations 
and discussions with the City Engineering Department, the design 
requirements for the collection and detention facilities were determined 

as follows: 

1. Facilities will be constructed to provide for collection of all 
basin 1 and 3 runoff and conveyance to the detention pond. 

1 
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2. Provisions will be made in the current designs to allow for the 
future construction of facilities necessary for the collection of 
basin 2 runoff and drainage into the detention pond. Any future 
construction of these facilities will be performed by the City. 

3. The detention pond will be sized to store the 100 year runoff from 
basins 1 and 3 while restricting the basin outflow. The pond will 
also be sized to store at least the 40 to 50 year runoff from all 
three basins while restricting the basin outflow. The outflow from 
the detention pond due to runoff from basins 1 and 3 will be 
limited to less than the prehistoric runoff from the entire site 
during the 2 and 100 year events. The outflow from the detention 
pond due to runoff from all three basins will be limited as much as 
practical. 

SURFACE DRAINAGE CHARACTERISTICS 

As was mentioned above, the drainage area can generally be divided 
into three basins. The basin divisions are shown on Figure 1 in the 

·Appendix. 

Drainage basin 1 encompasses nearly 70 percent of the site and 
drains southeastward to the low point on Center Street at the 
intersection with 6th Street. Runoff from basin 1 occurs by a 
combination of overland flow, gutter flow and flow through storm drains. 
Basin 1 can be further subdivided into 4 subbasins determined by the 
route which the runoff water takes to reach the concentration point at 
Center and 6th. The flow from two of these subbasins originates in the 
west and southwest parking areas and follows the north and south gutters 
along Center Street respectively running southeasterly. Runoff from a 
third subbasin which encompasses the northwest parking area is captured 
by catch basins and is conveyed through an 18 inch diameter storm drain 
to a concrete ditch located just west of the intersection of Center and 
6th Street. Flows in this concrete ditch cross Center Street in a 
culvert and discharge into the street gutter on the northwest corner of 

2 
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Center and 6th Street. The fourth subbasin includes the hospital 

building, the Saccomano Building, and the parking area to the south of 
the hospital. Runoff from this subbasin is captured by a combination of 
building gutters and catch basins and flows through a series of storm 

drains to the concrete ditch mentioned above. 

Drainage basin 2 consists of the northeast and east parking areas. 

Runoff from this basin travels overland until it either reaches the west 
gutter along 7th Street or is intercepted by the catch basin in the 

southeast corner of the upper pa~king lot. The flow in both the 7th 
Street west gutter and the southeast catch basin are captured by the 
underground storm drainage system which runs southward along 7th Street. 

~ Drainage basin 3 includes the bui 1 dings, 1 andscape and parking 

-

-

areas located on the lower level of the southeastern portion of the 
site. Surface water from basin 3 travels overland and through gut~ers 

to the north side of Center Street where it flows west to the low point 
on Center Street. 

As can be seen from the above description of the site drainage, the 
concentration point for basins 1 and 3 is the low point at the 
intersection of Center Street and 6th Street. 

Tables l and 2 show the percentages of various ground covers for 

each of the three basins under both original and final conditions. 

DRAINAGE EVALUATION METHODOLOGY 

The drainage basin was evaluated for 2 storm recurrence intervals 

consisting of the 2 and 100 year storms. In order to provide a 
comparison, the runoff characteristics were evaluated using 2 methods. 

These consisted of the rational method and the SCS tabular method with 
a type II unit hydrograph. The SCS tabular method was chosen because it 
provides a method for obtaining runoff hydrograph data. Hydrograph 

values were obtained from the appropriate Tables published in "Orban 

3 
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Hydrology for Small Watersheds, Technical Release No. 55, Soil 

Conservation Service" (SCS-TR-55) depending on the storm distribution 
~- type, initial abstraction value, storm precipitation depth and time of 

concentration. The Modified Rational Method was used to provide 
comparison hydrograph data. Design storm values were obtained from two 

...... 

-sources-- "Interim Outline of Grading and Drainage Criteria, City of 
Grand Junction, July, 1992" and "Mesa County Storm Drainage Criteria 
Manual". The determination of the runoff coefficients in the rational 
method as well as the curve number values used in the SCS tabular method 
are pr~sented in Tables 1 and 2 in the Appendix. The soil group number 
required for the scs tabular method was evaluated based on information 
compiled by the Soil Conservation Service and presented in a report 
entitled "Soil Survey, Grand Junction Area, Colorado." Times of 
Concentration were determined using the rational runoff coefficients and 
the following methods: 

1. For sheet flow the following SCS-TR-55 formulas were used: 

2. For overland flow beyond 300 feet and shallow concentrated flow, 
the table entitled "Average Velocities for Overland Flow" from the 
SCS TR-55 was used to determine flow velocities. 

3 . For gutter flow, the Manning equation modified by Izzard was ~sed 
as follows: 

Q = 0.56(Z)(D8/3Hs1/2) 
n 
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For cases where lag times were determined to be less than 5 minutes 

a minimum value of 5 minutes was used for the time of concentration. 
The calculations of the times of concentration are summarized on Table 
3 in the Appendix. 

Tables 4 and 5 in the Appendix present a summary of the resulting 

peak flow values and volumes. The surface flow hydrographs are 
presented on Figure 2 in the Appendix for the original undeveloped 

conditions and Figures 3 through 10 for the final conditions. 

The detention pond volume and discharge capacity were sized to 

accommodate the design storms derived by both the SCS Method and the 
Modified Rational Method while satisfying the previously mentioned 
criteria as much as possible. The storm hydrographs were routed through 

the proposed detention pond and discharge pipe system using a Western 

Engineers routing spreadsheet which uses the storage routing met~ods. 
Tabulations of the routing calculations including inflow and outflow 
hydrographs are presented in the Appendix on Tables 16-23. 

The capacity and flow rating curves for the proposed detention pond 
are shown on Figures 11 and 12. The discharge from the proposed 

detention pond will be by means of a two level outlet system including 
two standard catch basins. The purpose of the two level outlet is to 

restrict outflows during the frequent storms while allowing the 
discharge from the less frequent storms to be controlled through the 

outlet system without overtopping the detention pond. The lower level 
catch basin will discharge through a 4 inch diameter orifice in the side 

of the basin into a horizontal 6 inch diameter pipe. The upper level 
catch basin will discharge by means of a vertical 12 inch diameter drop 
outlet connecting to the discharge pipe from the 1 ower 1 evel catch 

basin. The outlet pipe downstream from the 12 inch diameter drop outlet 

will be 12 inch diameter to accommodate the total flow. This downstream 
discharge pipe will connect directly to the Buthorn drain system which 
runs along the south side of Bookcliff Avenue. The pipe entrance for 

5 
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the lower level catch basin was treated as an orifice using the 
-

following formula with an orifice coefficient of 0.62: 

Q = CA( 2gH) 0·5 

The pipe entrance to the upper level catch basin could be 

controlled either by orifice or weir conditions depending on the head. 
The orifice capacity was evaluated by the formula shown above. However, 

because the outlet includes a tube extension the same size as the 
orifice, the an orifice coefficient of 0.8 was use~. The capacity of 

the catch basin grates for both the lower and upper level inlets in the 
detention pond were also calculated for pending conditions using the 

above formula with an orifice coefficient of .62 and an area of 2.2 sq 
ft per grate for the standard City of Grand Junction catch basin. A 50 

percent clogging factor was applied to the grates as required by the 
City of Grand Junction Criteria. 

The weir capacity for the upper level catch basin was calculated by 

use of the following formula with a weir coefficient of 3.3 for a sharp 

crested weir with the vertical pipe protruding up into the bottom of the 
catch basin: -nn> ""'~ Ul""f>l't"R.E ...... ~ ~...,s.>J-w•'-'-•IM'-.s "-.:' ~~ 

6vT T'< pI'- KU.... 'i lf!f'olrNN1 Ill(.. \)11'--'J~ ""'"" f>~ (... ~E_ "'' 'o ~ 
il'1'1k>~~~.._,.,_'-"' Tb IJIE:. , PU'\ +... (),Oil , ti'I:>'-"Pv~ J II ~'~1oM~ 
'--"'•.-Jj,.'l ~ ~e.: 

Q = CLHl.S •) o.oo'\ - 0 Otl fv.- ........ h .................. ~·<-J, rH- .. .,~ ~ 1ft~ f·JK.; ,.vr "-<--
~.;......+ ~ 'io,.)locl> wlofl.+t t .. ,.,( t. ·•.,H .. d '' n' "•""'-_; 

&) c.o.Hi- Q.CII~ .(,.... 9~,,.-""'...-, .,.J~rU\ II•"' ~.;..,-+ .,.1\,-.:i\ •"-•,..•5•• 
.. ,..... .f.rr<.-t...... . .. .. J 

;)) 0. 01~ - 0.,• 0 ,., '-... ,)oOI'•~ ~- 1 w"r.:-1\ '1"'G • ...,_t io.•> -jo'JLi • ~ .. i,C 

Pipe flow characteristics were evaluated us1ng the Mann1ng Formula 
~~· 

with a c_2ef fi cient of 008 for PVC pipe. The total out 1 et system .!!""1~ 
capacity was determined including both inlet flow and pipe flow ____ _ 

characteristics for each of the catch basins. Since it is impractical ~
to determine the hydraulic grade line elevation at the connection to the 
Buthorn drain during the full range of detention pond discharges, it was 
assumed that, any time during which discharges from the detention pond 
are occurring, the hydraulic grade line elevation at the connection to 
the drain will be at the top of the Buthorn drain pipe. The detention 
pond discharge capacity was evaluated using a trial and error method in 

which the hydraulic grade elevation at the tee connection for the upper 
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level catch basin drop outlet was varied until a maximum possible flow 
rate from the combined catch basins was identified. Tabulations of the 
calculations for the detention pond discharge capacity which were made 
by use of a spreadsheet program are included on Table 6 in the Appendix. 
A plot of the hydraulic grade levels during the peak discharge for all 
three drainage basins combined is shown on Figure 13 in the Appendix for 
both the 2 and 100 year storm events. 

The capacity of the catch basins to be installed at the 
concentration points in the street gutters was determined in two 
different ways depending on the catchment condition. For catch basins 
and curb boxes placed in a depression for pending conditions, the 
orifice formula previously presented was used with an orifice_., ,.or~ 

5~ 
coefficient of 0.62. For catch basins and curb boxes placed along the ~~ 
gutter flow line without pending conditions, the Manning equation 
modified by Izzard and simplified to include a grate capacity 
coefficient was used as follows: 

1'))1 A ~"1 ~~.o•~rSL-t- .>..N"R.ve... "Tl'f'E.t&E... ~..nn,..L-1' 
,.,....-- ~ ... ,.....,..-e:. I ~c.e-Pll ()N. p~..-~-c:.... I..)SE- ~-1'1-

The grate coefficients used in the above formula were 
obtained from e Neenah manual for inlet grate capacities. In 
accordance with the City of Grand Junction Criteria the grate capacity 
in these situations did not include a clogging factor, but the capacity 
of the curb box was ignored. 

In conjunction with the Modified Rational method, it was necessary 
to vary the storm duration to determine the storm event that will most 
severely impact the detention facilities. Tabulations of the resulting 
Modified Rational hydrographs for the two storm events and for a range 
of storm durations are shown on Tables 12 and 13 in the Appendix for 
combined flows from basins 1 and 3 and Tables 14 and 15 for combined 
flows from basins 1, 2 and 3. 

7 
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As was previously mentioned, the stormwater collection and 
conveyance facilities planned as part of this project will divert runoff 
from basins 1 and 3 into the detention pond. Therefore, the 
inflow\outflow hydrographs shown on Figures 3 through 6 in the Appendix 
are for combined flows from these two basins. However, since 
consideration needs to be made for the possible future diversion of 
basin 2 runoff into the detention pond, the impact of the runoff from 
all three basins on the detention pond performance was evaluated and is 
shown on Figures 7 through 10 in the Appendix. 

The following table summarizes the results of the hydrologic 
evaluations: 

8 



BASIN SITE PRITICAL STORM SITE PEAK PEAK PEAK 
I. D. CONDITION STORM ~ECURRENCE ~UN OFF POND ~OND POND 

PURATION INTERVAL (CFS) OUTFLOW PEPTH ~TORAGE 
(MIN) (YEAR) (CFS) liFT) :'co FT) 

ALL PREDEV t440) 2 0.70 N/A N/A N/A 
scs 

ALL PREDEV 1440 100 12.57 N/A N/A N/A 
(SCS) 

ALL PREDEV 70 2 1.00 N/A N/A N/A 
'RATION) 

ALL PREDEV 50 100 8.65 N/A N/A N/A 
1 RATION) 

1 FINAL t440) 2 5.49 N/A N/A N/A 
scs 

1 FINAL 1440 100 39.86 N/A N/A N/A 
(SCS) 

1 FINAL 90 2 4.02 N/A N/A N/A 
'RATION) 

1 FINAL 70 100 13.85 N/A N/A N/A 
!(RATION) 

2 FINAL 1440 2 1.00 N/A N/A N/A 

- _(SCS) 
2 FINAL 1440 100 6.19 N/A N/A N/A 

(SCS) 
2 FINAL 90 

If RATION) 
2 1.20 N/A N/A N/A 

2 FINAL 70 100 4.11 N/A N/A N/A 
If RATION) 

3 FINAL 1440 2 0.97 N/A N/A N/A 
(SCS) 

3 FINAL 1440 100 6.23 N/A N/A N/A 
{SCS) 

3 FINAL 90 
If RATION) 

2 0.65 N/A N/A N/A 

3 FINAL 70 100 2.23 N/A N/A N/A 

- 1 RATION) 
1&3 FINAL 1440 2 6.47 0.70 1.80 5,595 

(SCS) 
1&3 FINAL t440) 100 46.09 7.39 4.72 48,857 

scs 
1&3 FINAL 90 2 4.67 0.87 3.19 21,132 

'RATION) 
1&3 FINAL 70 100 16.08 7.76 4.91 52,552 

'RATION) 
,2&3 FINAL 1440 2 6.70 0.74 2.05 7,755 

(SCS) 
~,2&3 FINAL 1440 100 47.19 8.12 5.09 56,045 

(SCS) 
~,2&3 FINAL 90 2 

'RATION) 
5.87 0.91 3.57 26,685 

~,2&3 FINAL 70 100 20.19 8.92 5.50 63,995 
(RATION) 

-
9 

-



-

-

-
-

-

PROPOSED DRAINAGE FACILITIES 

Site conveyance facilities will be installed as part of this 
project which will include a combination of catch basins and pipes to 

r capture all of the runoff from drainage basins 1 and 3 and transport to 
a proposed detention pond. Additionally, provisions will be made to 
allow for future installation of facilities to intercept the flow from 
basin 2 and divert it into the proposed detention pond. It must be 
recognized that, if the basin 2 flows are captured by means of 
intercepting all of the water currently flowing in the piped storm drain 
system running along Seventh Street, more water wi 11 f 1 ow into the 
detention pond than anticipated in this analysis. This is because the 
Seventh Street line carries runoff water from a significantly larger 
drainage area than just basin 2, although the exact extent of the 
tributary area is not known. The result is that, if the Seventh S~reet 
line is intercepted, the detention pond may spill over the overflow 
section and out the Sixth Street catch basin during events with 
recurrence intervals less than 100 years. 

The majority of the site runoff from basins 1 and 3 is currently 
directed into a piped storm drain system which runs along the North side 
of Center Avenue and discharges on the surface at the intersection of 
Center Avenue and Sixth Street. The proposed plan includes intercepting 
the flow in this existing piped system before it reaches its discharge 
point and diverting the water into the detention pond. In addition, the 
water which currently flows along the Center Avenue gutters and ends up 
at the intersection of Center Avenue and Sixth Street will be captured 
by a double catch basin on the north side of this intersection combined 
with a single catch basin to be constructed on the southwest side of the 
intersection. The flows into these catch basins will be piped westward 
to the proposed detention pond. Calculation of the required capacity 
for the catch basins was based on a storm duration of 5 minutes since 
only water from drainage basins 1 and 3 will be captured by the proposed 
catch basins and since calculated concentration times for these two 
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basins were less than 5 minutes. Catch basin capacity was based on the 

100 year storm event. Table 7 in the Appendix presents a summary of the 
calculations for the catch basin capacities. The calculations indicated 

a need for a double catch basin on the north side of the intersection of 
Center Avenue and Sixth Street and a single basin on the south side of 

the intersection. The single catch basin on the south side has an 

indicated capacity of about 6.9 cfs while the estimated 100 year flow 

was 7.4 cfs. Even though the apparent catch basin capacity is slightly 
less than the calculations indicated will occur, it was concluded that 
this undercapacity was not significant considering the facts that the 
curb box was not taken into account in the calculations, the excess 

flows will only occur during the most infrequent storm events and any 
excess water not captured by the catch basin can continue south along 

Sixth Street. 

Following are area and capacity tables for the proposed detention 

pond. Since the influent lines into the pond are relatively flat and of 
significant size, it was important to include their volume as part of 
the total for the pond. The volumes were calculated using the conical 

·method: 

FINAL DETENTION VOLUME 

ELEVATION POND POND PIPE TOTAL 
AREA(SQ FT) VOLOME(CO FT) VOLOME(CO FT) VOLOME(CO FT) 

27.50 0 0 0 0 

28.00 375 63 47 100 

29.00 4,558 2,143 889 3,032 

30.00 10,443 9,443 2,192 11,635 

31.00 16,106 22,616 2,757 25,373 

32.00 19,392 40,340 2,757 43,097 

33.00 22,297 61,167 2,757 63,924 
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FINAL DETENTION DISCHARGE 

ELEVATION 

27.50 

28.50 
29.50 

30.50 
31.50 
32.50 

FLOW (CFS) 

The elevation of the overflow crest for the detention pond was set 
at the elevation of the catch basin grate on the southwest corner of the 
intersection of Center Avenue and Sixth Street at about elevation~ 
This was because a higher water surface elevation in the detention pond 
would result in uncontrolled backflow out of the pond through this c.atch 
basin into the gutter on the west side of Sixth Street. 

The discharge system capacity calculations made indicated that a 
double grate catch basin will be needed for the upper level detention 
pond outle~ in order to accommodate the 100 year storm flows without the 
catch basin grate controlling the flow, considering the design 
requirement of a 50 percent clogging factor for the grate. The 
calculations summarized on Table 6 in the Appendix include this double 
installation. In addition to the considerations previously discussed, 
the above discharge capacities are based on the assumption that the 
hydraulic grade line elevation at the connection to the Buthorn drain 
pipe will not be higher than the top of the Buthorn drain pipe. As was 
previously mentioned, there was not sufficient information available to 
determine the hydraulic grade elevation in the Buthorn drain pipe during 
the two storm events. If significantly higher back pressure develops at 
this connection than was assumed in the calculations, the discharge 
capacity of the detention pond outlet might be lower than the values 
shown above or it might even be possible for backflow to occur from the 

-
drain into the detention pond since the ground elevation at the Buthorn 
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drain manhole on the south side of Bookcliff Avenue is nearly 2 feet 
higher than the bottom of the detention pond. No provisions were made 
in the design to prevent such backflow from occurring. 

The analyses indicated that the proposed pond and outlet system 

will be capable of accommodating storms up to the 100 year recurrence 
level without overtopping the pond. However, a pond overflow section 
will be provided to allow for flows in excess of those analyzed. This 
overflow section will consist of a length of dike crest along Bookcliff 
Avenue approximately 150 feet 1 ong. The overflow section will be 
depressed about 0.5 foot below the remaining top of pond elevation to 
allow for controlled crest spills as much as .OS foot deep along the 
overflow section. To protect the overflow section from erosion during 
spills, a concrete sidewalk with an upstream cutoff will be provided 
along the spillway. 

It can be seen from the above summary data that, within reasonable 
limits, for all storm events and with all calculation methods used, the 
off-site discharge under the final proposed conditions will be about the 

·same or less than that which would have occurred during the same storms 
under the predevel opment conditions. The events during which the 
detention pond outflow was found to exceed the predevelopment conditions 
are listed below: 

STORM EVENT DRAINAGE ANALYSIS PREDEVELOPMENT FINAL PERCENT 
BASINS METHOD RUNOFF (CFS) DETENTION INCREASE 

POND 
DISCHARGE 

{CFS) 

2 Year 1, 2 & 3 scs 0.70 0.74 6 

100 Year 1, 2 & 3 Rational 8.65 8.92 3 

In view of the facts that the amounts of increase shown above are 
small and that detention pond/discharge system is capable of handling 
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the 100 year event from all three drainage basins rather than just the 
40 to 50 year event as initially targeted, the proposed system was 

considered adequate .. 

The maximum water depth in the pond for any of the routed storm 
hydrographs considered was 5. 50 feet. The detention pond and outlet 

control will be maintained by personnel from StMary's Hospital. 
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FIGURE DESCRIPTION 

Drainage Basin Map 

Hydrographs: 
Undeveloped conditions 

'· 
APPENDIX 

Final Conditions, SCS Method, 2 Yr, Basins 1 & 3 
Final Conditions, scs Method, 100 Yr, Basins 1 & 3 

FIGURE NUMBER 

1 

Final Conditions, Modified Rational Method, 2 Yr, Basins 1 & 3 
Final Conditions, Modified Rational Method, 100 Yr, Basins 1 & 3 
Final Conditions, SCS Method, 2 Yr, Basins 1, 2 & 3 

2 
3 
4 
5 
6 
7 
8 Final Conditions, SCS Method, 100 Yr, Basins 1, 2 & 3 

Final Conditions, Modified Rational Method, 2 Yr, 
Basins 1, 2 & 3 

Final Conditions, Modified Rational Method, 100 Yr, 
Basins 1,· 2 & 3 

Detention Pond 
Detention Pond 
Detention Pond 

TABLE DESCRIPTION 

Capacity Rating Curve 
Discharge Rating Curves 
Discharge Hydraulic Grade Line 

Undeveloped Conditions, Basin Characteristics 
Final Conditions, Basin Characteristics 
Time of Concentration Calculations 
Undeveloped Conditions, Summary 
Final Conditions, Summary 
Detention Pond -- Discharge Rating Capacity 
Catch Basin Capacity 

Hydrographs: 
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11 

12a-12b 
13 

TABLE NUMBER 

1 
2 
3 
4 
5 

6a-6d 
7 

Undeveloped Conditions, scs Method, 2 Year Storm 8 
Undevefoped Conditions, SCS Method, 100 Year Storm 9 
Undeveloped Conditions, Modified Rational Method, 2 Year Storm 10 
Undeveloped Conditions, Modified Rational Method, 100 Year Storm 11 
Final Conditions, Rational Method, 2 Year Storm 

Combined Basins 1 & 3, Varying Durations 
Final Conditions, Rational Method, 100 Year Storm 

Combined Basins 1 & 3, Varying Durations 
Final Conditions, Rational Method, 2 Year Storm 

Combined Basins 1, 2 & 3, Varying Durations 
Final Conditions, Rational Method, 100 Year Storm 

Combined Basins 1, 2 & 3, Varying Durations 
Final Conditions, SCS Method, 2 Yr, Basins 1 & 3 
Final Conditions, SCS Method, 100 Yr, Basins 1 & 3 
Final Conditions, Modified Rational Method, 2 Year Storm, 

Combined Basins 1 & 3 
Final Conditions, Modified Rational Method, 100 Year Storm, 

Combined Basins 1 & 3 
Final Conditions, SCS Method, 2 Yr, Basins 1, 2 & 3 
Final Conditions, scs Method, 100 Yr, Basins 1, 2 & 3 
Final Conditions, Modified Rational Method, 2 Yr, 

Basins 1, 2 & 3 
Final Conditions, Modified Rational Method, 100 Yr, 

Basins 1, 2 & 3 
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The site proposed for additional parking for St. Mary's 

Hospital is located southeast of the intersect1on of 7th Street and 

Paterson Road in Grand Junction. The site is bounded on the north 

by Paterson Road, on the west by 7th Street, on the south by 

Wellington Avenue, and on the east by an existing medical office 

complex. This site is not entirely under the ownership of St. 

Mary's Hospital, however, nearly all of the drainage within this 

area drains to a common point; therefore, this drainage study 

encompasses the entire area. During the summer of 1991, a paved 

park1ng area was constructed in the northwest portion of the site. 

·The storm drainage features for that project were designed to 

retain all runoff without discharge from the site. Storm water 

considerations for the 1991 improvements were presented in a report 

dated April 1, 1991. 

SURFACE DRAINAGE CHARACTERISTICS 

The surface generally slopes toward the middle of the site in 

an east/west direction and then down toward the southwest corner of 

the property. Prior to the 1991 improvements, surface water from 

84 percent of the area drained to a low spot in the south of the 

property which acted as a retention basin draining into a 10 inch 

PVC pipe. The PVC pipe drained from there into an open channel 

running to the southeast corner of the property. At that time, the 

surface water ponded in the ditch and the retention basin and had 

no active way of getting off the property because a 12 inch 

concrete pipe cui vert 1 oca ted at the southwest corner of the 



I 
property had been buried and intentionally plugged. It appeared 

that it was originally the intent that this culvert carry storm 

water away from the site but was later plugged because of overall 

storm water capacity considerations in the area. The culvert 

drains into a manhole in Wellington Avenue which is part of the 

City's storm water system. From there the storm water system 

drains to approximately the intersection of 7th Street and 

Bookcliff Avenue where it discharges into the Buthorn Drainage 

System. The Buthorn System is currently at maximum capacity. 

Therefore, the storm water control facilities for the f1nal 

conditions must be designed to assure that the impact on the 

existing off-site system is not significant. The original on-site 

capacity for storm water retention without discharge for the 

features described above was about 31,500 cu ft. As can be seen 

from the attached calculation summaries, this provided for full 

storage of all storm runoff events including the 100 year event. 

In order to assure that the final conditions satisfy the 

requirements discussed above for minimizing impact, specific storm 

drainage design criteria for this project were determined based on 

discuss1ons with representatives of both the City of Grand Junction 

·and the Grand Junction Drainage District. The resulting criteria 

were as follows: 

1. Tbe discharges into the dedicated storm water conveyance 

facilities will not exceed that allowed by the original 

conditions existing before the 1991 parking lot construction 

for all storm events with recurrence intervals up to 10 years. 

2. The discharges into the dedicated storm water conveyance 

facilities will be restricted as much as practical for storm 

events with recurrence intervals between 10 and 100 years. 

3. Overland storm water discharges into the streets will not be 

allowed for storms witb recurrence intervals of 2 years or 

less and will be limited to 5 cfs or less for storms with 

recurrence intervals between 2 and 100 years. 
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Approximately 14 percent of the original area drained onto 

Wellington, all of which belongs to St. Mary's. The runoff from 

the area which originally drained onto Wellington will be 

intercepted and diverted into the proposed detention basin. 

Therefore, for the purposes of comparing the final conditions with 

the original conditions, the original conditions will be considered 

~to have resulted in off-site discharges due to the runoff from the 

area which origina 11 y drained direct 1 y onto We 11 ington. All 

surface area which will be affected by the paved parking will be 

drained into the proposed detention pond. 

For the purposes of the drainage analysis, the site was 

divided into two basins for the original conditions but was treated 

as a single basin for the final conditions. This was done to 

distinguish the area draining onto Wellington from the remainder of 

the property. Figure 1 shows the general plan for site improvement 

as well as the division between the two drainage basins. 

Tables 1 and 2 show the percentages of various ground covers 

for each of the two basins under both original and final 

conditions. 

<DRAINAGE EVALUATION METHODOLOGY 

The drainage basin was evaluated for 3 storm recurrence 

intervals consisting of the 2, 10 and 100 year storms. In order to 

provide a comparison, the runoff characteristics were evaluated 

using 2 methods. These consisted of the rational method and the 

SCS tabular method. The SCS tabular method was chosen because it 

provides a method for obtaining runoff hydrograph data. The 

Modified Rational Method was used to provide comparison hydrograph 

data. Design storm values were obtained from two sources -- the 

storm values were obtained from "Mesa County Storm Drainage 

Criteria Manual". The determination of the runoff coefficients in 

the rational method as well as the curve number values used in the 

SCS tabular method are presented in Tables 1 and 2. The soil group 
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number required for the SCS tabular method was evaluated based on 

information compiled by the Soil Conservation Service and presented 

in a report entitled "Soil Survey, Grand Junction Area, Colorado." 

Lag times were determined to be less than 10 minutes; therefore/ a 

minimum value of 10 minutes was used for the rational method time 

of concentration. Actual concentration times calculated were used 

·~ for the SCS tabular method. Tables 3 and 4 present a surrunary of 

the resulting peak flow values and volumes. The surface flow 

hydrographs are presented on Figures 9 through 15 for the original 

conditions and figures 16 through 24 for the final conditions. The 

original retention pond capacity is shown on Figure 5 1 and the flow 

r&t~ng curve for the overflow discharge from the existing retent1on 

pond is shown on Figure 6. The contours for the original retention 

pond arE: shown on F1gure 1a. The discharge from the original 

retention pond was treated as a broad crested we1r using the 

following formula with a crest coefficient vary1ng from 2.63 to 

2.70: 

Q = CLH1.5 

Following are the area and capacity tables for the original 

retention pond: 

ELEVATION 

38.47 

39.00 

40.00 

41.00 

42.00 

ORIGINAL RETENTION VOLUME 

AREA (SQ FT) 

0 

4/897 

9,612 

34/360 

67,532 

5 

VOLUME (CU FT) 

0 

1 1 469 

8,723 

30/709 

81/655 



ORIGINAL RETENTION DISCHARGE 

ELEVATION 

38.47 

41.14 

41.19 

41.24 

41.29 

41.34 

FLOW AREA (SQ FT) 

0 

0 

1. 05 

3.80 

7.78 

12.96 

FLOW (CFS) 

0 

0 

0.50 

2.29 

5.65 

11.12 

It is seen from the above data that there was originally a 

considerable amount of retention storage available before any off-

site discharges would be made. As will be shown in subsequent 

sections of this report, the storage capacity was sufficient to 

hold any of the storms considered without allowing discharge. 

The capacity and flow rating curves for the final detention 

pond are shown on Figures 7 and 8. The discharge from the final 

detention basin will be through a v-notch overflow with an included 

angle of about 15 degrees. The discbarge capacity of the weir was 

~alculated using the following formula: 

Q = 2.5 TAN(THETA/2) H2.5 

Fall owing are the area and capacity tables for the final 

detention pond: 

FINAL DETENTION VOLUME 

ELEVATION AREA (SQ FT) VOLUME (CU FT) 

38.50 0 0 

39.00 5,400 1,350 

40.00 14,400 11,250 

40.50 19,285 19,671 

41.00 22,031 30,000 
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ELEVATION 

38.50 

39.00 

40.00 

40.50 

41.00 

FINAL DETENTION DISCHARGE 

FLOW AREA {SQ FT) 

0 

0.132 

0.395 

0.527 

0.658 

FLOW (CFS) 

0 

0.058 

0.907 

1. 86 

3.25 

Detailed summaries of the calculations for development of the 

various storm hydrographs as well as the calculations for routing 

through the basins are included in the appendix. The values shown 

for the final conditions include all areas except the 2 percent 

which will continue to drain to 7th Street. In general, with a few 

exceptions, both the flow rates and the runoff volumes wete 

greatest for the Ratioilal and Modified Rational method. 

PROPOSED DRAINAGE FACILITIES 

The plan to control drainage from this site includes 

"intercepting runoff and draining it into a detention basin located 

in the southern portion of the site. The proposed detention pond 

is shown on the Drainage Plan and the capacity data is shown on 

Figure 7, attached. The maximum capacity of the p1·oposed 

detention pond without overflow into the street is about 25,000 

cubic feet. Metered discharge control will be provided by means of 

a low included angle v-notch overflow located in the manhole at the 

southwest corner of the property. The v-notch configuration 

provides for release patterns which approximate those under the 

original conditions during specific rainfall events. 

It can be seen from the attached summary data on Tables 3 and 

4 that, with one exception, for all storm events and with all 

calculation methods used, the off-site discharge under the final 

proposed conditions will be less than that which would have 

7 
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occurred during the same storms under the original conditions. The 

one exception was for the 100 year, 6 hour storm. During this 

event, the final off-site discharge exceeded that of the original 

conditions by about .5 cfs. The maximum water depth in the pond 

for any of the routed storm hydrographs considered was 2.3 feet. 

Pond discharge into the street wi 11 not occur unti 1 the depth 

.. r-eaches 2.9 feet. Therefore, discharge into the street is not 

anticipated for any of the storm events considered. The detention 

pond and outlet control will be maintained by personnel from St. 

Mary's Hospltal. 
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I 51 ~ARYS I 
' 

C.RfuiNAL (O!IOiflONS 
P!JNOff SUIIMARY .._ 

' 
BAS IN PARitM\ TER BASIN I BASIN 2 --·----- ---=-------

• AREA (ACRES) 7 .I I 1.80 

..... AREA (SOII.iR[ HilES) 0.0111 0.002B 

nA.OnU11 ll£VATIIN _ 4660.63 46'18 .68 

niNIHU11 H£VAII'IN 4638.38 4640.26 

LOIIG(SJ WAllP ~I:IJRSE 
LI~Glll (I£ET 869.00 540.00 
SLOP I 0.0256 0.0341 

liHI Of [t}IIC[NPitllON (MIIIliTES) 9.05 4.50 

2 (fAR RAlNfAU 
RA II r.:A: "T; il ( J Nfl:: IIR l 0. 90 0. 90 
5CS HEIHIJD I!;Uii24 1:11JJ 0.70 0.70 
5(5 IIEli!OO ltlCH/6 HOliR 0,55 0.55 

10-YW RAIIH All 
RATIUN.\l "T'J (INLH!IIRI 1.68 1.68 
SCS ~tl HOI! n;"Ht24 HIJIJ, 1.12 1.12 - 5(5 M[li!OO !11Uli6 HOUR 0.87 0.87 

100-YEAR RMM 1111 
RATHiNAI "TJ9 ( INCiltiiRj 3.60 3.60 
5C5 Ml fi!OO I:;LH/24 litJUIJ 2.01 2.01 
SCS r.UHOO l:i'.ll/6 HOUR 1.56 !.56 

RUN:JfF--SCS ME!IItlO ( INCII) 
24 HDliR 
2-\IAR 0 .0~2 0.0~7 
10· \1 AF. 0.222 0.232 
100-lTAR 0.782 0.802 

RUNCFF --5C5 HE II IUD ( INCH) 
6 IMIR 

2- \EAR 0.017 O.G98 
10 Ylt\R 0.110 0 .i9i 
100-iiAR o.m 0.807 

- 2-YEAP ff.A~ Flllll ( CF5) 
RA II [Iii· I Hf r '' I. 99 U9 
5CS MUilijQ 2~ lfi)U1) 0.22 0.09 
SlS IIUIW[J 6 I:~UP. 0.34 0.09 

/ - 10 YEAF rfM, fL::w (Cf5) 
~A !I lliAl flf. r~ (t 3.72 0.91 - 5[5 Mlllil'D ~-1 Houp 1.83 0.61 
5(5 Mf.lHOO 6 iiuliR 1.88 0.48 

100-YEAR PIAK Fl.~W (CFS) 
12.05 RAIIOtli<l r,T',•il 2. 92 

5l5 llliiiOO i• IIIJU,) 7.59 2 .~7 - SCS Ml!IIUD ~ lltlUR 5.25 1.22 

2 IEt.R RUIIOff V;'LUIIE ~ [U. F['J 
MOD IF lUI RAr'lhl M 11100 2 HR) 5732.00 H6B.OO 
SCS Mtii\QO 21 HOU, 1366.00 311.00 
SCS M[ 11100 6 f:QUR 2556.00 599.00 

10-YlAP PUNOf r 'AIJIIE \Gil· fl.) 
noo1r I til RT~IIitL ")HOD 24 IIRJ 9554.00 2419.00 
5C5 MUIIOO ,'' IIIJU, 5844.00 l:ib'i .00 
SC5 MfliiOD 6 HOUR 7451.00 2013.00 

100 lEAR RIJNOFI VIJlliM[ ~CU. rT ·J - HOOJI HO RTL!l;;L ")' 00 (24 R) 23150.00 5861.00 
S[j Mf I HOV ; ·' HIJU, 20744 .00 5419.00 
SCS r.L liiOU 6 HOll~ 20823.00 5842.00 

2 YlAR Of f S 1H 0 I SCIIARGE ( CF5) 
MO~If llf',R~ll,f'iiitl H~li!UO 0.00 0' 49 .... SCJ Ml I doD f d HOU1 0.00 0.09 
SCS MlliiOO 6 liOUR 0.00 0.09 

IO·lEAR OfHIIf OISCHARr.E (CFS) 
0.00 0. 91 MGO!f ilO RAI E:IJtll ")!HOD 

5[ j 11[11100 :'I i!IJU, 0.00 0.61 
s:s NUIIOJ 6 IIOUR 0.00 0.48 

100· IE~R Off -S I: [ 0 fSCfli\fiG:: ( CFS) 
0.00 2.92 . l!ti)JfflU RA{f(I!/Al M)IHOD 

S1:; M~ ll!l'D 2d H!;U, 0.00 2.21 
SCS METHOD b HOUR 0.00 1.22 

-
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Sl HARYS 
fiNAl CJiiOI I IONS 
RUNOFF SUMMARY 

BASIN I 

AREA ( MRl S) 8. 91 

AREA ( SQUARf MILES) 0.0139 

MAXIMUM fLE'.'r\liON 4660 .tl 

Mill! MUM Elf '.'A I I ON 4638.38 

LOIM:;r W!ff R ~OURSE 
LU;Gffl (HU 869.00 
SLOPl 0.0256 

TIME Of Lfrtlt~NIRAlll•ll (MINi.lllS) uo 
1- ':W F!d'/1 ~LL 
. RAJ Ju~;,[ :11fUO ( mr;JiiiRj 0. 90 
~[S IIEIII'JQ IIICfl, 2j J!1liJ1 0.70 
SLS ME1H•.I!I INlHt6 HiiUR 0.55 

TO 'lf~P P~IJ:I ,\IJ 
RAIl Otl~l r:: i HOD (I NCI!/IIR l 
SCS Ml lliOU HiCII· i I iii)Jij 
SCS Mfllli'IJ INCH'6 HUUR 

1./.8 
1.1? 
0.87 

100-llHP Pt\iNIAU. 
EA I! ot:N n ji!OO ( I NIHiiiR l 3.60 

_ :;r: Mfli!G~ f lt/CHt?J I!OIJ:I ~ .01 
-- :.c;:-·nm~" INCII!l· HUet<) U6 

P.U:iilff--SCS MFIHOO (INCH) 
24 fl:tVR r ,lr~R 0.151 

10 flAR o.m 
! 00- YfAR 1.124 

RU!iCfF- -SCS METHOD (INCH) 
6 lll!liR 
i-HAR 0.080 
TO llAR 0.249 
TOO lEAR 0. 749 

2 llAR PlAt. fLOW ( CFS) 
RI.JTm;r,J ::Too 4.87 
SCS rof I ::r ' 24 H•J!I,) 1.17 
SCS M[l Ht•IJ 6 HOUr. 1.48 

TO YEAR PEt\t, FLOW ( CFS) 
9.08 RA l l Olilol i1 roo 

sc:; NUi!L'~: 24 llilU1) S .8i 
SCS HElin,> 6 HOll~ 3.21 

TOO-I'fAR rc,t FLow ( crs J 
RA f I UtiAL 'iTOO 22.43 
SCS M~ 1111\J 24 HOU)) 15.18 
SC S MlHIDJ 6 HOUR 8.19 

HEAR RIJII;~ I VJLUMC \CII. F[·J 
IHW!fll\1 'TONAL M I HOD 9 MIN) 8159.00 
SCS Mllll' II 74 lltJIJ1 5072.00 
SCS l1ll il['" 6 HUUR 6346.00 

TO ilAR PIJ'i<lJF VOUmL \CU. fl.) 
Ml'Dif llD f·rON."l M~ 1100 70 MIN) B693.oo 
5C5 M[lfJI'o'• 24 H•!UR 362.00 
SCS HE lll!t 6 HOllin 14348.00 

I 00- YEAR Rl!i/oJIT VOl liME ~CU. FT.~ 
MD~lflEP '"IIONIIL MJI 00 (70 IN) 31440.00 
SC5 rJEJH;iiJ 24 IIIJ!I, 36241 .00 
SCS Mf I hili 6 HOUR 34432.00 

2 ([AR GFI ciTE OJ::~HARGE (fFS) 
MOO!fllO PA{IONiil M)IHOO 90 MIN) 0.54 
SCS Mf 1111!•! 24 HOUR 0.12 
SlS ME liiUIJ 6 HOUR) 0.22 

10-IEAR 0!1 Slf[ Of'.CfiARG[ ICFS~ 
rJOUIIIEJl li,rONAL M)lHOO 70 IN) 0. 96 
SCS HllfiL0 24 flOUR 0.50 
SCS MlliiPIJ 6 HOUP) 0.57 

TOO 1EAH Oil SITE D!SCHJ\RGE ~CFSl 
MODifiEIJ ::Al'OJMI M)IIIOO ( 0 M N) 2.78 
SCS NllfltlO 24 flfJU1 1.78 
SCS HEIIIOr 6 HOUR 1.70 

I 
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[ 
t 
l 

..... 

-

ST I'W\f'S 
II!IGI1W.. COOITICJ.'S (2 iVIl 10 rr;.q STII!I5) 

lftllnlliY STlllY 

BASIN 1 BASIN 2 

6RflHl 91lfi¥I RATICIW. SCS llNfF SCS fUIJF AliA PERCOO RATIIJW. SCS IUffF SCS IU«F AliA ~mEa RATIOWi.. stS IUlfF SCS RIHf 
COVER TYPE RlNJF CIJIVE CUM (OCRES) IEIGff!Ni IEIGfl'Oii ll19fTINi (m5) ICIG!TrNi IE!Gfl'INi LEIGH!Ni 

C({fflCIOO 'WPIR) TIR) ff£HP. (~f~ f~llt FOCTIR (~f~~ fft:J 
6IW.{l 0.25 85.00 92.00 1.37 19.32 0.048 16.424 17.776 0.00 0.00 0.000 0.000 0,00) 

aiDi'8E Sl.t!8 0.90 98.00 99.00 0.11 1.49 0.013 l.olo1 1.476 0.00 0.:)() 0.000 . 0.000 0.000 

C!JlB & fiJTTER 0.90 98.00 99.00 0.00 0.00 0.000 O.CXXl 0.000 0.00 0.00 O.txXl 0.000 0.000 

SIIBWJ( 

A9l!W.T 

RIXF 

rll.O! 

DIRT 

I.AII«il 

LAlli~ 

IJI<EitlT l.AIII 

0.90 98.00 99.00 0.00 0.00 0.000 O.CXXl 0.000 0.00 0.00 0.000 

0.90 98.00 99.00 0.21 2.88 0.026 2.825 2.85.( 0.00 0.00 0.000 

0.?0 98.00 99.00 0.35 4.91 0.04-4 4.810 4.859 0.00 0.00 0.000 

0.20 

0.30 

0.20 

0.15 

0.20 

61.00 

85.00 

81.00 

78.00 

81.00 

78.00 0.00 0.00 O.OOl 

91.00 3.30 40.41 0.139 

90.00 0.01 0.20 0.000 

88.00 1.41 19.81 0.030 

90.00 0.35 4.98 0.010 

O.CXXl 0.000 0.00 0.00 0.000 

39.440 42.Z30 1.8> 100 .00 0.300 

0.159 0.177 0,00 0.00 0.000 

15.455 17 .~7 0.00 0.00 0.000 

U32 UOO 0.00 0.00 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

as.coo 91.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

7.11 100.00 0.311 84.613 91.290 1.8> 100.00 0.300 85.000 91.000 

ST IIARY'S 
!Rl6IIW. CIHIITl(Jfi ( 100 YEAR ST!Jlll) 

ll'ftdWliY sn.or 

BASIN 1 BASIN 2 -----
lintt) SlllFi¥1: RATIIJW. SCS llNfF SCS lUIJF AliA PEmT RATIIM. SCS IUifF SCS RlHF tiD! PERCOO RATir:wt. SCS RlHfF SCS IU{f 
WJER TYPE R!NfF ruM OJM (OCR£5) lliGff!Ni lliOOINi lliGfTINi (OClB) IEIGH!Ni lliOOINi lliGfTINi 
--- C({ffiCIOO WIR) ~) FOCT!R (~~~ f~~~ FOCl!R (~f~~ ffOO 

0.000 
sw.e.. 0.55 85.00 92.00 1.37 19.32 0.106 16 •• 24 17.776 0.00 0.00 0.000 0.000 0.000 

CIJI:RETE SlAB 0.95 98.00 99.00 0.11 1.49 0.014 1.-401 U76 0.00 0.00 O.OOl 0.003 0.000 

llll8 & WTTER 0.95 98.00 99.00 0.00 0.00 0.000 0.000 0.000 0.00 0.00 0.000 0.000 0.003 

SIIQU 0.95 98.00 99.00 0.00 0.00 0.000 O.IXXl 0.000 0.00 0.00 0.000 0.000 0.000 

1\SAW..T 0.95 98.00 99.00 0.21 2.88 OJ1ll 2.825 2.85.( 0.00 0.00 0.000 0.000 0.000 

IILOI 
DIRT 

l.AYI71 

I..AIIt~ 

I.I«BPT I..AIIt 

TO Tit. 

0.95 

0.35 

0.45 

0.35 

0.25 

0.35 

98.00 

61.00 

85.00 

91.00 

78.00 

91.00 

99.00 

78.00 

91.00 

90.00 

98.00 

90.00 

0.35 4.91 0.047 

0.00 0.00 0.000 

3.ll 46.41 0.~ 

0.01 0.20 0.001 

1.41 19.81 O.llill 

0.35 4.98 0.017 

7 .II 100.00 o.m 

4.810 4.859 

o.cm o.ooo 
39 .«6 42.2"Jl 

0.159 0.177 

15.455 17.437 

U32 4.~ 

8U13 91.290 

0.00 0.00 0.000 0.000 0.000 

0.00 0.00 0.000 0.000 0.000 

l.lll 100.00 0.450 85.000 91.000 

0.00 0.00 0.000 0.000 0.000 

0.00 0.00 0.000 0.000 O.IXXl 

0.00 0.00 0.000 O.IXXl 0.000 

!.Ill 100.00 0.450 85.000 91.000 

, 

TABLE 1 



• 

liPAI.n 
C1}I}UE v.q 

ctm 5 GITTER 

SI((W;lJ( 

~T 

m 
llLOi 

DIRT 

LAlit?% 

l.HIIi3 

lltiFJ1>T LAII4 

TDTrt. 

0.25 

0.90 

0.90 

0.'?0 

0.90 

0.90 

0.20 

0.30 

0.20 

0.15 

0.20 

ST 11ARY'S 
Fltw.. COOITIIWS ( 2 fHJ 10 Y£AA SHIItE ) 

HYal!l.1Xit SllDY 

BASIN 1 

85.00 92.00 0.51 5.63 0.014 

98.00 79.00 0.10 I.D9 0.010 

98.00 99.00 0.29 3.15 0.028 

78.00 79.00 0.28 3.12 0.028 

98.00 99.00 4.31 47.34 0.426 

98.00 99.00 0.29 3.24 0.029 

ol.OO 78.00 o.25 2.69 0.005 

85.00 91.00 0.61 6.68 O.OJl 

81.00 90.00 0.63 6.87 0.014 

78.00 88 .00 U8 16.31 0.02~ 

81.00 90.00 0.35 3.89 0.~ 

4.782 

1.066 

3.090 

3.058 

U..389 

3.177 

1.642 

5 • .ll"'8 

5.563 

12.719 

3.151 

5.176 

1.077 

3.122 

3.1m 

U..862 

3.209 

2.100 

6.079 

6.181 

14.349 

3.501 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.10 100.00 O.//J7 90.314 94.7-45 0.00 

sr rwrr•s 
FIWi.. COO 1TI tMi { I 00 'I£IIR 5Ttel ) 

f!Yaru.G'( STUll 

BASIN 1 
. . 
6ROJil Sle:IVI RATICWtl SCS IUifF SCS Wffi tiD! 
CIJ.fR TYPE Rl.trfF ruM CUM ( m5) 

ClffiiCIEHT 11,J1£R IIJI(R 
-- (241fi) (61f!) 

liQ1l.n 
crte-m v.q 

CI.JIIl 5 WTTER 

SIIEW.X 

ASPht.T 

m 
II10i 

DIRT 

IJIIC7S 

l.ltllt2S 

!JtmlT LAII4 

o .ss as .oo 92 .oo o .st 
0.95 98.00 99.00 0.10 

0.95 99.00 79.00 0.29 

0.95 98.00 99.00 0.28 

0.95 98.00 79.00 4.31 

0.95 98.00 99.00 0.29 

0 .35 61.00 78 .00 0.25 

0.45 85.00 91.00 0.61 

0.35 81.00 90.00 0.63 

0.25 78.00 88.00 1.48 

0.35 81.00 90.00 0.35 

lm:EHT RATJOO. SCS IUlfF SCS IUfJF t/({j 
lliGiTINi I£1001Ni I£1GfTINi (0015) 

FOCTCR ( ~f~ f~l:J 
o.oco 

5.63 0.031 082 5.176 0.00 

l.D9 0.010 1.066 1.077 0.00 

3.15 O.Oll 3.090 3.122 0.00 

3.12 O.Oll 3.058 3.009 0.00 

47.34 0.450 46.389 u. .862 0.00 

3.24 0.031 3.177 3.209 0.00 

2.69 0.009 1.642 2.100 0.00 

6.68 0.03) 5.678 6.079 0.00 

6.87 0.024 5.563 6.181 0.00 

16.31 0.041 12.719 14.349 0.00 

3.89 0.014 3.151 3.501 0.00 

TDTJ\. 9.10 100.00 0.679 90.314 9V.ci 0.00 

BASIH 2 

!miNT RATJIJW. SCS RtHfF SCS tUm' 
li::IGfTINi lliGiT!Mi lliGiTINi 

FOCTCR ( FOCllll f.:tTOO 
24 If!) \6 If!) 

ERR ERR ERR ~ 

ERR ERR ERR ERR 

ERR Em Em EP.R 

ERR ERR ERR ERR 

Em ERR 0 .!XXJ ERR 

ERR EBl ERR ERR 

ERR ERR ERR ERR 

ERR ERR fRR fRR 
ERR ERR ERR ~ 

ERR ERR ERR ERR 

ERR ERR ERR ERR 

ERR ERR 

BASIN 2 

!miNT Pit TIIIW. SCS IUiff SCS IUiff 
lliGiHNi lliGiTINi 1£1GiTINi 

FOCTIR (FOCT~ F(OCTOO 
24 Ill) 6 If!) 

ERR ERR fRR fRR 
EJlR ERR ERR ERR 

fRR ERR fRR ERR 

ERR ERR fRR ERR 

ERR ERR ERR ERR 

ERR ERR ERR ERR 

ERR ERR ERR EJlR 

EJlR EJlR ERR ERR 

ERR ERR ERR fRR 
EJlR ERR ERR ERR 

EJlR ERR ERR ERR 

ERR ERR ERR ERR 

TABLE 2 
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ST MARY'S PARK NC 
SCS MEmOD, ORIGINAL CONDITIONS, 24 HR, 2 YR 
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ST MARY'S PARK NG 
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ST MARY'S PARK NG 
SCS MUHOU, OI~IGINAL CONUIIIONS, 24 HK 100 YlAR 

9 

Ill - -8 

7 

6 

I -- p 

J 

2 ·' 

-~ 

... ,....J 
~ ...,._ :"7'l ..... ...... ""' ,...,_ ,..., ,..., ,..., .-. ..... X X w _)Oot _ .... ................ """' 0 

5 10 15 
]ME {HOURS) 

20 25 30 

o ON-SITE RUNOFF 0 OFF-SITE DISCHARGE 

FIGURE 11 

-



f ( f 

ST MARY'S PARK NG 
. SCS METHOD, ORIGINAL CONDITIONS, 6 HR, 2 YR 
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ST MARY'S PARK NG 
SCS METHOD, ORIGINAL CONDITIONS, 5 HR, 10 YR 
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ST MARY'S PARK NG 
SCS METHOD, ORIGINAL CONDITIONS, 6 HR, 100 YR 
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ST MARY'S P /\R < N G 
RATIONAL METHOD 
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ST MARY'S PARK NG 
SCS METHOD; FINAL CONDITIONS, 24 HR, 2 YR 
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ST MARY'S PARK NG 
SCS METHOD, RNAL CONDITIONS, 24 HR, 10 YR 
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ST MARY'S PARK NC 
SCS METHOD, FINAL CONDITIONS, 24 HR, 100 YR 
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ST MARY'S PARK NG 
SCS METHOD, fiNAL CONDITIONS, 6 HR, 10 YR 
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ST MARY'S PARK NG 
SCS METHOD, RNAL CONDITIONS, 6 HR, 100 YR 
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ST MARY'S PARK NG 
MODIFIED RI\]O~L METHOD, FINAL CONDITIONS, 2 YR 
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ST MARY'S PARK NC 
MODIRED RATIONAL METHOD, FINAL CONDITIONS, 10 YR 
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ST MARY'S PARK NG 
MODIFIED RATIONAL METHOD, FINAL CONDITIONS, 100 YR 
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1-: BASIN 1 ORIGINAL CONDITIONS 2 YR STORM 
SCS TR 20: FOR Tc=O.lS, Ia/P=.S AND Tt=O, 24 HR STORM 

AREA 
( SQ HI) 

CN s p Q UlilT Qp 

.._ 

Qp Ia/P 

' 0.0111 84.613 1.818514 0.7 0.052485 374 0.217886 0.519575 

[ ' 

. 
l 
'-~ 

TIME 
(HOURS) 

10.5 
11 

1 i.3 
i1.6 
11.9 

12 
12.1 
12.2 
i2.3 
12.4 
12.5 
'? ' 
•~.o . .. , ~ 
1.:..1 

12.8 
13 

13.2 
1 n ' ... v.4 
13.6 
13.8 

14 
14.3 
14.6 

15 
•t ~ J.J ... 

16 
16.5 

17 
17.5 

18 
19 
20 
22 
26 

q( p) Sill ax INFLOW INCREME~T INITIAL INITIAL 
(CFS) INFLOW WAlE~ STORAGE 

VOLUME ELEVATION VOLUME 
(CUFTi (CUF1J 

0 0 
G 0 G .001 0. 9 0.4 0 
0 0 0.001 1.08 0.4 0.9 
0 0 0.001 1.08 0.4 1. 98 
0 0 0. 001 1. 06 0. 4 3. 06 

3&.5 O.l0294l 0.022429 4.217317 0.40ib49 4.14 
316.~ 0.8~1604 0.1&5553 37.4J694 0.416939 4.037317 

37~ 1 0.217886 72.61928 0.446600 41 .47426 
25? o.692513 o.t5oas9 66.37978 o.473712 114.0935 
19D 0,524064 0.114186 47.71375 0.49~200 180.4733 
168 0.449197 0.097874 38.17100 0.500791 228.1870 
14o 0.390374 0.085057 32.92773 0.522240 266.3580 
127 0.33?572 0.073988 28.62825 0.533933 299.2858 
114 0.~04812 0.066414 25.27255 0.544255 327.9140 

101.5 0.271390 0.059132 45.19698 0.562716 353.1866 
91.5 0.244652 0.053306 40.47803 0.579249 398.3836 
8~.5 0.225935 0.049228 36.91261 0.594325 438.8616 
7b.5 o.:·on93 o.G45732 3A.i3611 o.6082B8 4/S.i742 

73 0.1951&7 0.04~528 31.77421 0.621266 509.9603 
tB D.IB1E:B 0.039615 29.57=0~ 0.633345 54:.7345 

61.5 0.164438 0.035829 40.74020 0.649985 571.3066 
59.5 0.159090 0.034663 38.06613 0.665532 612.0468 
56.5 0.151069 0.032916 48.65753 0.685406 650.1129 
51.5 0.13770~ 0.030GG3 56.62730 0.705535 698.7705 
46.5 0.124~31 0.027090 51.38403 0.729522 755.3978 
43.5 0.116310 0.025342 47.16942 0.748796 806.7818 

42 0.112299 0.024468 44.829?5 0.765458 853.9712 
40 0.106951 0.023303 42.99480 0.767726 898.80J2 

38.5 0.102941 0.022429 41.15966 0.754879 937.7567 
34.5 0.092245 0.020099 76.55173 0.759038 941.4814 

30 0.080213 0.017477 67.63817 0.767171 945.4136 
26 0.074866 0.016312 121.64J8 0.801265 946.6722 
0 D 0 117.4492 C 1Gi0.6C2 

0 

INITIAL FINAL FINAL 
OUTFLOU STORAGE ~HTER 

( CFS) VOL LitlE ELEVA TlON 
( CU FT) 

0 
G 0.9 0.400367 
0 1.98 D.40GBDB 
0 3.06 C.40!24v 
G 4.14 0.401690 
0 4.037317 0.401649 
0 41.47426 0.416939 
J 114.0935 0.446603 
0 180.~733 0.473712 
0 228.1870 0.493200 
0 266.3580 0.508791 
0 299.2858 0.522240 
0 327.9140 0.533933 
0 253.iB66 0.544255 
0 398.3836 0.562716 
o 43o.66i6 c.s79249 
0 475.7742 0.594325 
0 509.9603 0.608288 
0 541.7345 0.621?66 
0 571.3066 0.633345 
0 612.0468 0.649985 
0 o50.1129 0.665532 
0 698.7705 0.685406 
0 755.3978 0.708535 
0 ED6.7alB 0.729522 
0 853.9712 0.748796 
0 895.8012 G.767i0l 
c 937.7587 0.783019 
0 941.4814 0.784539 
0 94~.4138 0.786145 
0 946.6722 G.786659 
0 1020.602 0.816855 
0 1099.880 0.849236 

I 

FINAL GCTfLGl4 
CUTFLmi VCLUf!E 

(CFS j ( cu FT) 

0 0 
0 0 
0 G 
0 0 
c 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 li 

0 0 
0 u 

0 " v 

0 0 
0 0 
0 Q 

e 0 
Q 0 
0 0 
0 0 
0 0 
J !,..I 

0 c 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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EllS!~ 2, 2 YEAR S10~M 0Rl5l"AL Cct~DF!Gl;s 
SCS TR 20: FOR Tc=G.l, Ia/P=.S A~0 Tt=C, 2C H~ ST02~ 

AREA 
{ SQ MI) 

C.OG28 

jj 
t • ' 
J! .J 

ii.c. 

CN 

[; 

u 

0 
2 

c ... 

0.7 0.G57G37 

. r---,....·. "\'',. 
\ 1.ri ...... j ,;,,\:" L ·,..~ 

( C.L F 1 ) 

G 
r 
~ Cf 'J 

,, G 
J J c 
(; ~ ~ 

12.5 1~4 ~.265714 G.D24S14 j,3427C6 
li.c ];4 C.~A800b G.C21400 5.2?9110 
:2.7 117 0.21706E O.Oi~6E5 7.2~~~!4 

JS.2 89 G.16~J20 O.J142!~ 10.9088~ 
13.~ 63 0.!53?~; C.Ol3255 ~.882927 
13.6 77 G.l42357 O.G12297 9.;9~C11 
13.~ 7: 0.1~3~30 0.0114~8 8.5665/~ 

i4 67 0.1~4304 0.010700 7,00l64l 
i4.2 61 0.1Li7~ C.GC174'2 i!.03881 
14.; 5~ 0.109~6: 0.009422 10,3~888 

15 ~6 C.lG389o O.tC2J43 13.22~~7 

15.5 51 0.094bi~ 0.308144 15.;7~5~ 

16 46 0.025313 J.OOJ346 13.?~2~~ 

16.5 •3 0.079777 0.0068G7 12.79237 
17 42 0.07792~ 0.006707 12.~1743 

17.5 4G 0.0742~1 G.GG6888 11.78623 
16 38 G.07050C C.006Gb3 11 .2!129 

la/P 

539 O.JBcOBl O.SJ(2Gl 

I 
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~ oRIGINAL CONDITIONS BASIN 1, IOYR 
SCS TR 20: FOR Tc=O.IS, I alP= .3 AND Tt:.O, 24 H.R STOR~ 

AREA CN S P Q UNIT Qp 
(SQ Ml) 

Qp la/P 

O.Olli 84.631 1.816001 1.12 0.222616 740.5 i.BZ~801 0.324286 
0 

q(p) !IHOl1 !NCR[r.c:t~T INITIAL lNli!AL . INITIAL FINAL FIIK FINAl_ 
( CFS) INFl.OW WATER STORAGE OliiFLOW STORAGE WATER OUTFLOW 

VOLUI'IE ELE'JATI% lJCtUf1t ( CFS) VO~UI'~ ELEVATION ( CFS) 
( CU Fl ) ( CU F1i ( CU FT) 

Smax 

10.5 D 0 0.00Gl 0 0 0 
i1 0 \.' O~OOJ1 o.oco; G G 0 0 0 0 

li ~ .. ~ 0 D 0.0001 0.0001 0 0 0 0 0 0 ,, ' 
11 .b 96.5 0.1303;7 0.0001 G.QGOl 0 G 0 0 0 0 
11.9 3i4 G.505Gt~4 0.238455 128.8196 0 0 0 0 0 0 

"• 740.5 ! o. s=iJ 167 209.271 ~' 0 0 0 0 0 G •i 

12.1 6!0.5 D .8244t13 1 .&2';·aot 4%.7W 0 0 0 0 0 0 
li.2 .... r::-, 

J,l/ 0,40il07 1.:.08506 600.906; G 0 0 0 " L' 0 
!2.3 :24 0 .3D24'tP. 0.632151 430.3306 0 0 0 0 0 0 
12.4 173.5 fj .:~43J1 

."\ .. ..- ... 1( 1 ,.., 

l.i.J:l~-11.: 258.4208 0 0 0 0 c 0 
12.5 H2 0.19J76~ 0.428724 176.8025 0 0 0 0 u c 
12.6 118.5 0.16&Ji'/ 0.3SG8B7 140.33 0 0 0 0 n 

" 0 
12.7 103.5 0 .1397; 0.29;~Bl~ 115 .&68 0 0 0 30.51211 0.412462 0 
12.8 8~ t ·-' G.120264 0.~557~~:· s·&.74253 0.412462 30.51211 0 ~l.5l476 0.423G83 0 

!3 ~1"1 c 
/0,..; 0 .i06GO? 0.22il53 171.6875 0.423053 56.514/6 0 101.7266 c .441549 0 

13.2 71 

" 0.0~5821 G .19:<976 i49 .4481 G .441549 !01 .7266 0 14!.0SF· 0 .4:.~624 0 
13.4 65 0.087779 0.175443 132.9911 0.4576?.4 14l.Oti9 0 176.1035 0 .4719~:8 0 
13.6 5S' .S 0.J8:l35i G.l60~ .. i 7 12G.93l8 0.4719~& 17UC35 0 2G7. 96~·6 0.48494 0 
13.8 54.5 0.07359) 0' 147027 i!G.75!8 0.48494 207.9626 0 :3/.L/7 0.496853 0 

14 48.5 G.Oc547'c· G.l346il !01.4112 0.4io8S3 237.1277 0 263.8331 0.50776 0 
14.3 4' .0 0.062i2 0.1 192~~ 13/.4339 0.50776 2b3.s.m 0 300.026 0.522543 0 
14.6 42.5 0.05/3)'4 0.113668 126.0%9 0.522543 300.02& 0 833.2321 0.536106 0 

15 39.5 0.0519?2 0.105019 157.4543 0.536i% 333.2321 0 37 4 .6%9 0 .55:304l 0 
!3.5 34.5 0 .G46~~r 0.09:•135 180.1384 0.5~3041 374.ms 0 422.133 0.572416 0 

16 31.5 0.042539 0 .Oi~S~51 162.3469 0.5724!6 422.133 0 4o4 .E851 0 .5E'i'87B 0 
i6.5 30 0.040~13 0.077238 i46.77S'4 0.58S'878 464.8851 0 sc~ .5377 0.60:.665 C· 

17 2E .S 0.038485 0.074131 136.7717 0 .605b6J 503j37/ 0 539.5549 0.6:'0376 0 
l/ ,:1 27 0.0364.:.? 0.070424 130.0~'99 0.620376 535'.5549 0 573.8151 0.6343i' ~ 

t· 
18 24 0.032411 O.Oc-67lt 123.4282 0.63437 573 .Si51 0 60.~ .3!84 0.647645 0 
19 20.5 0.027684 0 ':159305 226.840Y 0.64764:. 606.3184 0 75i. !646 0.706807 0 
20 19 0.02Jo!:J8 G .058~.S:L 197.9298 0.70680/ 751.1646 0 875.818ii 0,75772 0 
')'";. 0 0 C.04695 3~l.J811 0.75771 875.8!88 0 1094.464 0.847024 0 
26 C: 333.0375 0.5470~., i014 .464 0 1Z'93 .:'6 0.928221 0 

OUTFLOl~ 
VOU!l"f 

(Ct FT) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
c 
0 
0 
0 
0 
0 
c 

I 
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BASIN 2, 10 YEAR ORIGINAL C0!1DlTIDNS 
SCS TR 20: FOR Tc=O.l, la/P=.3 AND Tt=O, 24 HR STORM 

AREA 
( SQ 111) 

CN s p Q UNiT Qp Qp Ia/P 

0.0028 85 1. 764705 1.12 0.232398 93b 0.60?070 0.31512t 

TIME 
(HOURS) 

10 .) 
li 

11.3 
!I.e. 
:I. 9 

12 
12.1 
12.2 
12.3 
12.4 
p ~ 

!2.6 
12'.7 
ii' .B 

13 
j 3.2 
13.4 
13.6 
13.6 

14 
14.3 
14.6 

iS 
15.5 

' 10 

16.5 
17 

17.5 
18 
19 
20 
22 
r,' 
LD 

q( p) 

0 
0 
0 

tmax INFLOW INCREMENT 

0 
0 
0 

( CFS) INFLDI4 

0 
0 
0 
0 

\'O~UME 
( CU FT) 

0 
0 
0 

154 0.164529 0.100210 54.li36i 
5o8 0.6068:7 0.j6y607 &4.5o715 
93~ l 0.609070 llb.l620 
524 0.55982~ 0.340?75 171 .0~83 
217 o.?31837 o.I412D~ &o.79260 
172 0.163760 0.11:923 45.56319 
i49 0.159i8& 0.096956 37.5984i 
126 0.134~!5 0.081~9C 32.21048 
107 0.114316 0.069626 27.29106 
97 0.103622 0.063;]9 23.89432 
86 0.091880 0.055961 42.36922 
76 0.08119~ 0.0494~4 37.94~80 

69 0.073717 0.044899 32.96741 
63 0.067307 0.040995 30.92206 
5& 0.0&1965 0.037741 28.34522 
5~ 0.05o623 0.034487 26.00264 
43 Q.OSI2S2 0.031234 35.4900~ 
46 C.049145 0.02~932 33.03038 
42 o.u44871 c.027330 41 .2294; 
35 0.040598 0.024727 46.851£1 
3~ O.D36324 0.022i24 42.16644 
31 0.033119 0.020172 38.06693 
30 0.032051 0.019521 35.72435 
2B 0.0299i4 0.018220 3S.9o741 
27 0.02&846 O.Oi756Y 32.21043 
24 0.025641 0.015617 59.73580 
20 0.0213&7 0.01301; 5!.53677 
19 O.G20299 0.012363 91.36064 
0 0 0 89.01806 

I 
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BASIN!, !ODYR ORIGINAL CONDITIONS 
SCS TR 20: FOR Tc=O.lS, la/P=.I A~D Tt=O, 24 HR STGRM 

AREA 
( SQ Ml) 

CN S p Q IJNIT Q~J Qp ia/P 

0.0111 84.613 1.818514 ~.01 0.182234 87,,5 7.59210[ 0.160946 

Tll'i£ 
(HOURS) 

!0.5 
ll 

lmax ~~~LOW iNCREMENT INITIAL INITIAL 
(CFS) INfl.OW WATER STORA~E 

UQLUME ELEVATIO~ VOLUME 
ICUF1) (~UrT) 

0 
23.5 0.026872 0.204045 183.b411 0 

0 
0 

li.3 32.5 0.037164 0.2B219G 262.5678 0.4750Do 183.6411 
11 . ... b 

11 ;; 
i2 

50 0.057175 0.424:39 386.8156 0.582250 4A6.2089 
i2i.5 G.l38?36 !.Oj495'i B04.lij9 0.740242 833.02ib 

525 C.6G0343 4.558468 1010.417 1.023179 :637.141 
i2.1 874.5 I 7.593106 2187.263 1.162470 2647.558 
12.2 711.5 0.81360? 6.177810 2478.765 1.463998 4834.842 
12.3 349 0.39908~ 3.030296 1657.459 1.805708 73:3.607 
1.2.4 198.5 0.22698o 1.723535 85~.6897 2.011282 8S'71.066 
12.5 144.5 0.1652J7 1.254664 536.0759 2.050202 9826.756 
12.6 
12.7 

. 12.8 
13 

ilo 0.132647 1.007204 4C7.i3o4 2.074585 10362.83 
94 0.107489 0.816183 328.2097 2.093103 10769.96 
81 0.092c24 0.703306 273.5061 2.108031 11098.17 
68 0.077758 0.590430 465.7452 2.120471 11371.68 

13.2 59 D.D674t7 0.512285 396.9775 2.141655 11837.43 
13.4 52.5 0.0600S4 0.4558•6 348.5275 2.159711 :2234.40 
13.6 47.5 D.OS43i6 0.41243? 312.5807 2.175563 125B2.93 
13.8 43 0.049170 0.~73360 282.8855 2.189780 12895.51 

i4 39 C.D4459o 0.338629 256.3161 2.20264? !3178.40 
14.3 34.5 0.039451 0.299556 344.62C2 2.214305 13434.71 
14.6 32.5 0.037164 0.2821~0 314.1436 2.229979 13779.34 

15 29.5 0.033733 0.256142 387.6001 2.244268 14093.48 
15.~ 26.5 O.J3C30~ 0.23009~ 437.6130 2.261897 14481 .DB 

16 22.5 C.G26872 0.204045 370.7259 2.281801 149l8.69 
16.5 21 0.0240i3 0.!82338 347.7460 2.299573 15309.42 

17 20 0.022870 0.173655 320.3952 2.31~390 1565/.lb 
17.5 19 0.021726 0.164973 304.7662 2.329962 1597?.56 

lB IB 0.020583 0.156290 289.1371 2.343824 16282.33 
19 15.5 0.017724 0.134583 523.5727 2.356975 16571.46 
20 13 O.Oi486J 0.112876 445.4275 2.380789 l7095.04 
22 12 0.013722 0.104!93 781.4516 2.40:049 17540.46 
26 0 0 0 750.1937 2.436592 18321.91 

iN! riAl. 
OUTFLOW 

( CFS) 

0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 

0 

FIN11L Flt\t1L Fit:~:. OU~TLC~ 

STORAGE wATER GUTF ~ow \iOLUME 
vGLU1'~E ELEVA TID~ ( c~s) !~u FT; 

( cu FTJ 

D 0 
183.6411 0.475006 0 0 
446.2029 0.562250 0 0 
BS3.02?b 0.740242 0 Q 

1637 .i4i 1.02317'7 0 0 
2647.558 1.162470 0 G 
4634.&42 1 .463998 0 0 
7313.607 i .605708 0 0 
8971 .066 2.011262 0 0 
9826.756 L· .C50202 0 0 
10362.83 2.0/4585 0 0 
10769.96 2.093103 0 0 
110S'8 .17 2.108031 0 0 
11371.68 2.12047i 0 J 
11637.43 2.141655 0 0 
12£'34.40 2.15s-7ll D 0 
;2582.93 2.175563 0 0 
12695.51 2.1897ao 0 0 
13178.40 2.202647 0 0 
13434.71 2.214305 0 0 
13779.34 2 .229i79 0 0 
14093.48 2.244i68 G 0 
14461.08 'j I)!' '"'0' L..Li>lOt: 0 0 
l4''18.o9 2 .i'8180i 0 :J 
15309.42 2.299573 0 0 
15657.16 2 I 31539"0 c c 
15977.56 2 .329S\,2 0 0 
16282.33 ~·. 343824 0 0 
1657i .46 2 .3565"75 0 0 
17095.04 2.38078Y 0 0 
17540.46 2.401049 0 0 
16321.71 2.4j6592 0 G 
19072.11 2.470713 0 0 
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r . BASIN 2, 100 YEAR STORM ORIGINAL CDNGlllONS 

'-

SC5 TR 20: FOR Tc=O .1, Ia/P=.: AND lt=O, 24 HR SlORM 

AREA 
( sc Ml) 

C.002S 

TilE 
( HOUR3) 

10.5 
il 

ll.3 
11 ~ b 

1 i. S· 
12 

12. i 
12.2 
12.3 
12.4 
12.5 
12.& 
12 ~ i' 
12 .s· 

13 
1~ ') 
~·· 

i3.4 
i3.6 
13.6 

14 
14.3 
14.6 

15 
15.5 

16 
16.5 

17 
17.5 

18 
19 
20 
22 
"' L.b 

CN s 

85 1.764705 

q( p) 

p 

2.Gi 0.502464 

INFLO~ JNCREME~T 
( CtS) INFLUl4 

0 

\IOLU~E 

( CIJ FT) 

24 0.023762 G.G5392S 48.53333 
3; 0.033663 C.076394 70.37290 
53 o.o5?475 o.;;yoss :os.ss~~ 

34 0.033663 O.C76294 ~CS.5593 

647 0.640594 1.4537~4 275.424~ 

1010 1 2.269368 670.1603 
623 0.616631 1.3?9818 660.4537 
217 0.214851 0.48757/ 330.7312 
147 0.145544 0.330294 14~.2ioS 

123 0.121782 0.276368 109.1~93 

104 0.102~70 0.233677 91.80833 
86 0.085148 0.193233 76.84397 
76 0.075247 0.170764 65.51960 
66 0.065346 0.148~95 ll4.8615 
s:; o.o:-6435 o.I2&073 99.49273 
51 0.050495 0.!14591 87.35?47 
46 D.045~44 C.l0335i 78.46174 
42 0.041564 0.094369 7i.l8179 
38 0.037623 0.085382 64.71071 
34 0.033663 O.D7b394 87.35947 
32 0.0~'683 0.071900 SO.G7?5l 
2~ o.o22112 o.o6S!60 9B.6B3a4 
26 0.0~5742 0.058419 111.2215 
23 O.C22772 0.0516?8 99.08828 
21 0.0207~: D.047JS4 88.97723 
20 0.0!9801 0.044937 82.91060 
19 0.018811 0.042691 78.86618 
18 0.01782: 0.040444 74.82176 
15 0.014851 0.033703 133.4658 
13 0.012871 0.02920~ 113.2437 
12 0.011881 0.026962 202.2209 
0 0 0 194.1321 

la/P 

!CIO ~.26~366 0.175592 

I 
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ORiGINAL CO~:lliONS 2 YEAR STORM BASIN l 
~ODIFIED RATIIONAL METHOD WlTH 1c=l0 MIN AND STOR~ DURATION 10 Ml~ 

A REI• 
(ACRES) 

c j SOIL ~iO~S 
FACTO:< 

Qp 

7.11 0.311 C.9 ll.99C02i 

TIME 
(HOURS) 

INfLJY IN:REMENT INITiAL INiTIA~ 
."FC') ji'CI n1• r 'T[P ~--"·'"[ ( L ., ,\r L .ali v)f1! , :_> i J:'.f-<IJ 

VJLU~[ ELEVATION VGLUME 
( Lu F1 ) ( LG F T ) 

0 0 0 
0.083 0.995044 143.6596 0 c 
0.167 1 .9?0039 4Jl .352: 0.065778 1~3.6596 
o.2s 0.995044 4qS.9~89 0.22~09? ~JQ.;:oo 

0.333 0.001 146.80?0 0.30~4~C 688.0361 
0.417 0.1 15.~~!2 ~.~20637 498.64i5 

G,~ C~l 29.86 C.l4~836 23a.t300 
0.5833 O.i 2~.985 C.l49!35 337.0Ab4 
C.bo67 G.l 30.024 O.li24G4 3oi.0344 

C -,~ :;,j r~.~·Bt; O.L'5u8'; 3~7.C584 
0.833 0.1 2l.BB O.ISS?So 427.0464 
C.~167 0.1 3J.182 D.2C2179 456.9264 

1 0.1 29.?ES C.215512 ~87.0~d4 

TIME 
( HL1lif.;S j 

SLIL rUIS 
Fi':Cluii 

FIN~L FI~AL FI~A~ 
STORAGE WATER OliT~t.O.: 
~GLU~E ELEVATION (:fSJ 

( CU FT) 

0 
0 142.65~6 G.065778 
0 SI9.12CO 0.22Jt09 
0 o88.036l 0.304•40 
c 498.6'i~ 0.220637 
0 338.6300 0.14°836 
c 237.0464 0.1491~5 
Q 361.0344 0.1624C4 
0 397.0564 O.i75699 
G 4~7.0464 C.l689~S 
0 45t.9264 0.202179 
( ~87.0584 0.215512 
0 517.0464 C.226721 

0 

CU1FLGW 
, VJ~U~i~ 
\ CU F: J 

0 
c 
0 
G 
0 
0 
\. 
t·, 

c 
0 
0 
0 

I 



• Ll 

: j ORIGINAL CONDITIONS 2 YE4~ STORM BASIN 1 
MODIFIED RATIIotft HETHOO WITH Tc=IO MIN AND STGR.~ DURilTIGt; 20 !'liN 

AREA 
(ACRES) 

7.11 

1T1E 
(HOURS) 

c i 

0.311 0.67 

SOIL MGJS Q;; 
FACTOR 

' 1.4~1510 l 

0 0 0 
o.os3 o.74o7s~ uo.c.688 o o 
0.167 1.4815!0 33c.006f 0.445201 110.&S88 
J.2s 1.4a!5io 442.ms o.58244C 446.i:h4 

0.333 1.4BiSiG ~4~ .c.75':- C .763247 8B9 .350B 
0.4F 0.?40755 336.G066 03~4054 1332.C:.-t. 

0.5 0.1 !2J.6088 i.027-l37 1608.032 
0.5833 O.i 0·.%S i.G4.;7~3 1792.641 
0 .6o6/' 0. i 30 .0:'4 1 .04b65/ 182:5 .Ci 

0 .7J 0 .1 29.988 i. 053026 18~.3. 6~2 
o.B33 0.1 29 .8o 1.057!60 t5a3.64! 

o.9!67 u 3c.m J.o6:m ms.S2i 
1 O.i 29.958 1.00~433 1943.653 

Qp 

7 , 1 
i .... G.31! 

INITIAL 
OUHQ,; 

(JS) 

FINAL FIN;L F!Nii!.. DUTF Ji 
ST ORA~E wATER OUTf i..OW VU : il'l~ 
IJJL~if1c ELEV;ii loti ( Cr3) (JtFiJ 

( cu r:T) 

0 
0 110.6688 0.4452Gl 
0 446.6754 0.582440 
G 881.3508 0.163247 
0 13:i2.026 0.9440.)4 
0 1668.03? i.027437 
0 1793.641 1.044753 
0 !8~'3.6~'9 1.048W7 
0 1653 .C.53 l.CS30:~b 
0 i883.641 1.057160 
0 1'113.521 : .Cft:.L~.h~ 
0 ; S'43 .b5:~ 1.065433 
0 l'i7J.641 l.OC.:i~6i' 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
() 

Tlr1f 
{ k~Jd~:3} 

!NFLQ:.; l~CFEMLijT ItiiWlL INITIAL H\l"lril. 
( CFS) lNFLJ~: :~k1ti 5TCIRHGE O~~f~DW 

VJUJ!1t: ELEVM m; vOLIJiic ( CFS) 
( CG FT) ( CU FT j 

0 0 0 
0.083 0.597026 8)'.15'578 0 0 
G.167 1.194053 270.8113 0.43643i 89.19578 
0.?5 1.!94053 3J6.783i U4704l 36G.G071 

().333 1.194053 356.7831 0.1:92766 716.7902 
0.417 1.194053 36i.OB17 0.8:ict·1S'l 1073S3 

0.5 1.194053 356.7831 0.98J?72 1434.655 
0.5833 0.597026 268.5545 1.044449 i791.43f 
0.6667 0.1 104.6376 1.08147! 2059.992 

0.75 0.1 29.988 1.0~5896 2164.630 
0.333 0.1 29.58 1.100030 2194.618 

0.9167 0.1 30.132 i.i04149 2224.4S'8 
0 .l i'i. 988 1.108303 ~25~ .630 

0 
0 8". :9578 0.436431 
0 ~0J .00!1 0 .247041 
0 116.7~·82 C .69/766 
0 ic:3.5/'3 0.838Wl 
0 1434.65~ O.'i'8597i 
0 !Tii.436 l.Oc+4449 
0 205U9~· 1.08147i 
0 2164.630 I.O'iSB% 
0 2194.616 :.100030 
0 2224.498 1.104149 
c ~2~4 . 630 1.108303 
0 2284.618 1.112;3;' 

c 
0 
G 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
~ 
\J 

0 
0 
0 
0 
0 
0 
0 
0 
0 

I 



• 

I 
I 

1 ... 

-

GR!GHW CONDITIONS 2 YEAR. STORM BASH; i 
MJ:JiFIED RATIIONAL MEnJOD li!Tfi Tc=!O MIN A!\iJ S~GPt1 DURATJO!; 40 MI}i 

c 

7.11 0.311 0.47 1 1.039268 

T!t1E 
(HOURS) 

!1HOii Iii.:REr;~~T HIITJAL Hili IAL 
( CFS) INrLOW WATER STORriGE 

l.'t:JLUIE Et..PJA·;wN vGLU!'f 
(CUFT) (CUFi) 

0 0 0 
0 J.oa:; c.sFf:;4 77 .63S3/ 0 

0.16? 1.037~·~68 235./Col C.4.3ii'08 77.6333/ 
0.2S l.03Y~'68 3i05':14 0.527980 :ri3.3~9S 

0.333 !.C3?2b8 3i0.5334 C'.tS4SlJ 62:,.873G 
0 . .;17 1.03j'2ob 314.2~·48 0.?8j6:,C ~3~.4GC4 

0.~ 1.0Ti268 3l0.533~ 0.910012 1~:·..,&.63~ 
0.5833 I.G3~'?68 3li.655& 1.012436 i55\'.2i4 
0 .t667 1.0321:.3 312.0300 I .055::;?'1 1570 .BiG 

0.7"~ D.519b24 ?2:.:.741)· 1.0;18414 2182.7'JC 
0.823 C.i 92.57337 1.130637 241&.642 

0.?167 0.1 3G.i~2 1.14~::iS·S 250·;'.2~6 
0.1 D.'6i 1.~47552 253?.3~9 

~:;~~-~Hi. CD~lCl1lQt.O 2 "'{[~F.~ S~J~~ BASi~~ 1 

FINAL lltiAL FJN,1L 
STORAilE WATt~ OUiFLO~! 

ViJI..UftC. EL.P;i1 TIGN ( Cf·S) 
(CU F1) 

G 
Q 7/. t;o.j~,~~ 0 .4;;i 708 
0 .3E.32'/i OS~/')!JJ 
o 62;3 .873G a .654815 
0 934.40·~4 0.781&52 
G 1~'48.6&1 D.Yj0012 
0 152Ui 4 1.01243-.S 
J ! 870.870 1 . 05S35'S· 
0 218? .9JD i.OS'B414 
C 24i6.t.42 i. i3G637 
0 250'i.2i6 J .1~3398 
c 2:.j't .348 1. j ~7~~2 
0 2S!:? .336 1.151686 

0 
0 
0 
c 
0 
c 
0 
0 
G 
0 
0 
D 
G 

:':GLi!Fi~u ~h! I rm;Ai trT:1iJ:J lil r:; it;:olC Mi~ AHD S; \JRM 01$i,THJ; SO ·~:N 

A;t~; 
'.-f·-r;.-r.'{ 
\f'lt...!'ttJ; 

c 

i .11 0.3il 

TIME 
(HOURS) 

0 

i SOit. ~GE 
F~CTOR 

0,4 l 0.3&4424 

0 
0.003 D.4422·42 66.0707'5 C: C 
O.k7 0.8B4~84 200.600'1 0.426986 ob.OlOi'S 
u.2:. o.&B44B4 264.2838 o.soa9;q 2o6.67ls-

o .333 0.884484 264 .2ii3:i 0 ,;J:di.S't 53:.955/ 
Ul7 0.8&4484 26;' .467'i 0.724&as n:i.:·395 

0.5 0.884484 264.2838 O.SJ4053 1062.707 
0.5833 0.884484 265.2390 0.941997 1326.97'1 
0.66o7 0.884484 265.5574 1.016987 1592.230 

G.75 0.834484 265.2390 i .053596 l85i .787 
0.833 0.884484 264.2838 l.O'lJiiiO 2123.0,:.; 

G. ~i67 0,44~241 1 c,<· .ab4~ 1. i21.5'1:0 ~327 .:1JG 
I 0.1 81.3C3;'6 1.!5~11~ 2507.1'!5 

i . OBS G .1 2~i. 83 l.: t..s:.:~& 2c~6t: .4 i·~.i 
l.ioo c.1 2~.~:.& L169i;76 269t .. 2"79 
L:-49 G.l 29.85 1.1735% 2728.?5? 

G 
0 
0 
0 
8 
c 
0 
0 
0 
0 
Co 

" G 
c 
r. 
li 

0 

0 0 
66.0?:i''5 0.42098o Q 
2&:,.6719 C .. 'JCiiii'f 0 
S3Q. 955/' O.blobi>4 0 
?~':~) I ~~39S 0 .Ti.4S00 u 
106?.707 0.8.34053 0 
1326.9)'1 0.9~1'1'?/ 0 
15L230 l.QJ6;'87 0 
tE~7 .787 1.0~3596 0 
2123.026 l.090E0 0 
2387.310 1.i265'13 0 
25ti7. j 95 1.1S4i4il 0 
26tS8 . 1~ ?'i l.l653J6 0 
~b7'E .379 ~ .lf.9476 G 
?72tl.2S? ! .1/1;1/5 G 
2752.1~~9 !.17rtJ4 u 

0 
G 
0 
0 
G 
0 
0 
0 
~ v 
c 
0 
0 

OUTFLQl; 
VO~UN£ 

(ClJ FT) 

0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
c 
G 
0 
~ 

" ~ 

I 



• 

-

-

-

.... 

ORl~l~~L 2GN21TIO~S 2 YE~~ S~~?M BASI~ 1 
HJQiFI£0 RATilCKAL METI!CO ~ITH lc=lC MIN AKG SYOR~ DUfiAJIOK 60 MI~ 

AREA 
(ACRES) 

7.11 

c 

O.:iil Q .!5~t.: 1 

Tl/'IE 
( 6JGPS) 

INFLOW INC~EM~~1 iKITIA~ H~I~ ;A~ 
s· Li~fot.. 
t)C~Uf'!L 

( crs} : t~? ~L~¥: kP., ::R 

0 
G .02:
G. :C :· 
0 .:::. 

0.417 
c.: 

V.o0-:: 
,._ '~ 

! 1! 
.L .l:.JI) 

i . ~;4 ': 

1 'i.1 :. 
J '4)t) 

c,0 j G~ hA~ 
l> .. UI~ ;c~r 

:i .o~::.:. 
1'\ t ,._ 

:.:.J(;.· 

C: 
.~7:~·0~ 
. ?~! j 81: --:..·-·. 
,,: .. - .. :-... .: 

. 72 i ;; l ~ 
..., r ~ • ~ ' 

... ~: b ~ 1 
.. , ~ ; ~· • I 

\,,l 

0.1 

0.2J 0.70'.·~~.; 
o .2S3 o. 7o~- :.&7 
~.417 0.707587 

Q.~~ 0.7G7SS7 
O.SB33 0.707587 
C.bvoi 0.707:087 

0.75 0.707587 
c. 833 c. 7C75ti7 

0.91[./ 0.707587 
0. ~'07~·27 

~ .Jc,, 0 ,?G75~:f 
1.1c,c, c.,;c·.:·Js7 
-~ .2:..'i 1.." .. ;.~j~ ;~·:. 

t .•r: 
1 ."r1 .. 
' I ~- ~. 

; .'1::· 
1 . ~-=-: .. ' 

•• c-u.:; 

. :· -~ 

J. t 0-.1 

'' .......... 

.1 

,, 
I .. 

.1 

VGLUM~ E~EV:;·~IJl~ 
(CU rn 

l>G.~,J.D~ 
2~~ .t.t.l~ 
·· .. ~. ·' .... ~ . ·. 
.:..i."'"· .1.,.•-t ... :. -. -- - --
li. i I=·~ { f 
~2.2 .C<-l2 
~~-~ '4~!=-i 

c-. ~-,;3~- ~ 
"'· .. ..... :...• ... -. t: 

~ .:: L; . • ~== !~ : = 0 . o1:, :: ~ ;· ~
~~t.~?~-S C.c-~4~~A 

0 

j.((·.: 

.:...··.vt· C:.c~,_·c,~.i_- ~::J· .~,~,.~(\ 
i.7 .;;c C ,\)~.> -:~·8 141. . . 5c.J 

~ ~~~ ?\C ;;~;-n i ~)!~;-1M~ 
i ~-~~- L_;~ I ,-.;,.; ; ::_,·. 

I ~·L:~Y:: ~L~· ... ~-: lGJ~ 
l, .... u ; j 

0 .~ :-,0 
:·-·1''. ............ 

. 4270 
,'1!43 

,·_ . 
• '1.:. .... : 

'!7i2 
. ~ 4S~' 

.._ ...... 
',·.: .. 

:·.do 

• c· :~- -_;. ~:: ~
, i/:,. 1 ~7 ~~2; 
·:nr·~-~ .''"· 

, u •• -r · 

. c: ~ ... -~ 
. :• ·,.-;: •.. ,.,. 

0 
0 

:~.E~t.f{, 

\,:, 

-4 .... 

ch.:. 
i; • 

2£.. ~i 
J 

·, I . ·: ~ 

r. 
1.! 

~ ~-6.16GZ~ C.0~4S4~ 
0 ~:o.07l: C.lJJ2?: 
e 45i .21:-~ c.1 ':<-.)~-~ 
C 67: .?SJ.:. C .~1 9···.:-';-.: 
~ 9G2.~Gl~ S.~~i0i~ 
o-~12!.[~-r-~ c,.r:-: .... ,:~ ,,.. ... _, 

-~:-~ J.Jf: 

:: ~~-FG .4~ 
; '~.:.! 23 

;; ' -· . ~ ~ . 
G ~. ·:.5~- .... ~ .. :· 
.) : ~-;t .. l jt) 
u c :t,;•/ 1 )~~

Q :~~~> .vvu 

..... ' ' .~ r .. l. 
~-·~<',I':! l i.=:·, '·. 

c .I) I·, 1 ~c::, 
~~ .c~:2·~:··; 
J. c ;- 45,:-.! 
,.. ~ ....... 
.... /~. :-::t< 

.. .... ,, . ~ 
J. '00:.:>~.; 
o.~:-~;: .. c.: 

t::·· 
lo!;' 

.. :I I .:. ~ ..... I .:. :~~l.. 

.: ~.!r ... ~~----

~-I:~~:~ 
I;ATL;: C;_: Ft ·.}i-~ 

:cd:!::~ 

•. •:"'.4 • 
~:~• I l l ~' 

:)v. ib~-~ 
Jt-1.S1~ 
i~; ~ . ; ~ ~ 
. c.·-; • - .... 
't .. l/ 1: f ~ 

50:. I; 41 
."'"! . 

(· i (, '\.1,_:: 

.5~3c'~l 

. 644.' Dt· 

.60::·ff_; 

. (1~~·48;· 

.c 7•1 ?3.: . 
"',"';"''\j··. 

, 1 "..!V"'"i, 
"'7:\ "],- -~,,-

o.'V/!:C.:· 

.:. L\2~ 
·;, .-·. 

• i .: ...(: ~ 

-01.~2~ 
?01.?~~ .683:2~ 
~:~-c.Ou-t .6~,~~~~: 
~40.3!3 
:~c.4:.: 
,, ......... 
l cv. i /·') 

37~3J 

( .. 
.'.1 

DUT 
i 
\ 

'· v 
,. 
v 

(, 

v 

v 

0 
r. 

J 
r 

G 

-I . •. ~~,A , 
·.;._t·; :L 
. ---\ 

U r i j 

I 



• 

-
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-
-

-
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l-- ORIGINAL CONDITIONS t YEAR STORI1 BASIN 1 
MODIFIED RATIIONAL METHOD WITH Tc:.:!O MIN AND STORM OURF;T!ON BO MIN 

c-

L..... 

AREA 
(ACRES) 

c i SOIL MOJS 
Flf2TOR 

Qp 

7.11 0.311 0.29 

T!riE 
(HQURS) 

G 
0.033 
0.167 
~.25 

0 .33~~ 
S.4l' 

c.~ 
0.~33.; 
0.6667 

0.75 
:1 ::Tl 
\.iol.r..,Jo.J 

0.9Jt.7 
I 

1.083 
1.166 
1.241 
i .332 

.1.415 
i.498 
1.581 
1.664 

.1.747 
1.83 

1.913 
2 

.083 
t!· 

.lM 
.:·49 
.332 

J. ~ ~ 
o"tJ.•,} 

INFLO!~ INCRENE!H IN!T!AL INITIAL 
( ~FS) lNflOio! ~lATER STORAGE 

\JQl_U;t ELCVA 1 i 81i VGti..iME 
( CU ~T) ( CU FT ) 

J 0 
0.320o:~s 4'7. 5'0144 0 G 
O.b~UO 145 .4357 G.4!?S64 47.90:44 
G.t,41250 1YUJ51' 0.4789o6 1Y2.3~1/l 
0 .6412JO 19i ~t-0~7 0.557226 384.9429 
0.f.412~J 1;;3.)·:4~· C.6~~54d6 570 .~4tlt~ 
o .6~:;~so ··-· :1"\t:"'"! 

~'11 .ov .. •/ 0 .:'!4o8& 770.462/ 
c .o~ :~·s~ 1~·2 .::·23 o.~:s: :,·4& S'62.0o87 
0.6412JO 10. [')<'1 

_, L ••. )i. 7 J. 0.871490 1 !54 .3t./ 
O.f4!i'5J F:.298j c. ~·5012/' E4~.896 
0.641/SO 191.60.57 1.009676 !539 .i'f4 
0.64l2~;C ~ (·~:· J); 7 

.i/Vo~L-.t.l 1.G3oo~io 1730.&00 
0.641250 192.2?G:i l.Of~·-':27 1924.022 
0.&4Ji:JQ j 9U.0~7 1.08S:23b 211t.020 
0.6.il2~0 i)'1.6057 l.l1S.:J5G 2307.926 
C,6•ll:5C 191.6057 l.l42GC.3 i·Wi.53i 
0.64i250 1 )'~ .0057 ' 1?- ~:-. 

l . .~.o~·-·r; l 7~69~ .137 
0 -:on;'lt •~o~-~io.iL...J 143.704S 1.194891 2882.743 

0.1 02.8L!.l44 1 ''i!Jir"\ 
1 .i.lLt.tvl 3026.44i' 

0.1 29.98 1.223304 308)' .289 
0.1 21.88 1.227.t8-~ 31l1.!69 
0 I .. 29:88 1.231603 314S' .049 
0.! 2'/.68 j_ .23J/22 3178.92'7 
:.1 :s.oa 1.239841 320b.BOS' 
0.1 31.32 1.24Ji60 3238 .68'/ 
O.l 29.83 i .248~78 32)0.009 
"1 v •• 29.88 1.2522'17 ..... ,...,...:. ,.,,.;} 

Ji.'ti .Ot.J; 
u.l ')Q .88 1.2~6516 3329.769 ~· 
C.i 2'1 .88 1.260635 335'/ .649 
0.1 2$1 .83 1 .?64754 3389 .~29 

0 
0 47 .90i44 0.4!%64 
0 1 'i3 .33/i 0.4769&1 
n 384.94'!5' 0.55/'226 
0 s~·',J .5rt66 c .6:)~436 
0 770.4629 O.i14685 
0 9b2.0~~i;7 0.?/2S4C 
0 •• (' •. , -! 

JJ .. H,;I(l; 0.8~;1490 
c 1346 .:19,~ O.'iJOL 
0 i5jS· .l ~·4 :. Q09t.,;·6 
0 1730.BGO !.03f0?0 
0 1924.022 l.Of2/'27 
0 2i 16 .32G i .cu'/236 
!..: 2'307.9i.6 1.:1Jt:,J 
0 241>? .531 l.14206:i 
~ :·t:)'l,137 i .168477 
0 288d43 l.l?48'ii 
0 3026.44; ;.21(101 
0 308? .ZSi/ i .223364 
r, 
\I 311 S'.l69 1.227484 
0 SU.049 1./31603 
0 3:7ii. ~~9 i .235722 
0 32"08.809 1.23'1B4i 
0 3~38 .t.SS· l.L43%0 
0 3270.009 1.24il2/8 
(i 3i·t9 .289 1.252397 
0 338.71:9 i .250~16 
0 33Sf.b47· 1.1!,0635 
c 3389.52? 1.2WS4 
0 341S' .409 !.2&8873 

0 
r. 0 \..' 

0 0 
0 v 
0 0 
" 0 v 
c 0 
G 0 
0 () 
0 0 
0 0 
G 0 
c 0 
0 0 
0 0 
0 c 
r. 0 .. 
0 0 
0 0 
0 0 
0 c 
0 0 
0 0 
0 0 
0 r 

v 
0 0 
0 0 
0 0 
0 0 
c 0 



• LJ 

-

.... -

-

l _J 

0R]Gl~1L Crnfu!TIONS 2 Tt~R STC~M BASIN I 
MODIFIED RATIIONAL METilDD WiTH Tc=lO MIN lil'ill STORti DURATION 90 r,r~ 

AREA 
(ACRES) 

c i SDL MQIS 
FACTOR 

7.11 0.3:1 0.27 1 0.597G26 

TIML 
(iiUJRS) 

INFLG\J WCREn8iT lNtHAL HiiTIA! 
(CIS) ltfLOw ~lATER SILJR~GE 

VOi..UriE E~EtJAT !ON VOLUif: 
l·,-.t: rl ~ (i·ll r-r\ _.v t ; t..l! i 1; 

0 0 G 
0.063 0.298~13 44.59?89 0 0 
O.lo7 O.S'i70:~6 i3S.~cs,; C.41G2l5 44.5'i7&? 
0.25 0.597026 178.37'1S C.4/"3520 lb~J.Q03S 

G .3JJ 0 .~97G20 i J·s .~f~:s 0 .54.;3&3 35B .3j'5l 
o.4i7 o.597C26 18G.5~0B o.6E2~5 53o.7&6i 

0.5 0.5;7J2t) i7G.JJlJ 0.6;;·?7&b 7!7 .32?5 
0.5833 Ui!Oi6 l79.C63 0.7t58~b 8%.7191 
0.6b6? C.S"/702~ :7',:·.~Jl2 :cf~.Js·;:.-4 !G/4.?55 
0)~, LU5'7026 17S'.0363 O.S'!Li2./ 12)4.006 

C.t32 0.5?7G2.S 1'3.2'.'!5 0.9053i3 1433.043 
0.9167 C.597C26 179.8%0 l.Ol%35 l6i!.434 

I 0.597026 li9 .03.~~ l.0~~\34 l!'i'l.330 
1.083 0.5S·7026 i78.3915 l.06?i15 i9/0.3f,7 
1.1(0 0 j·i'/02.S !h .39:5 1.0';?708 2146.758 
;.249 o.~·S'702t. i78.39JS 1.11s;co i327.1~o 
1.33~ 0Sii02b l/8.:?':fl5 l.h2!J1~ 250.::.54i 
1.415 0.5S?026 178.3915 1.167484 2'683.933 
i.498 0.5?7026 178 .391~ l.l9i:G/6 2&62 .325 
1.5oi 0.290~iS 133.7136 1.~16ob& 3G~O.ii6 
1.064 C.: 59.53789 1.235:12 3i74.JlC 
i.W 0.1 .29.88 1.243320 3234.048 
1.83 o.; 29.&8 1.247431 3263.9:a 

; 313 O.l 2~· .BE U51558 3293.808 
2 (i .! 31 .32 1.2556;'2 3323 .6&8 

.083 o. i ::ru;t; : .25i\i?S 33Si.ooa 

.166 0.1 /.9.88 l.2c'~;l~ 338~.881i 

.249 0.1 21· .88 L6K'33 3414./oS 

.332 o. i 2'i' .BB 1 . d23J2 3444.64a 

.415 J.l ~~· .8& ; .i./64"?2 3474.528 

INiTU~. 
OUTilO~i 

( cr5l 

0 
0 
0 
r. 
(; 

0 
0 
0 
0 
0 
c 
0 
r, 
'J 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
u 
0 
0 
G 
0 

~4 .597BS· 
WG .003J 
358.37'51 
J3c.,c67 
71/.3275 
S'iS.ii9i 
~C74 .:ls~ 
l~j~ .cot. 
1433.043 
16iU34 
179i .330 
i970.3c7 
2:48 ,7:,S 
2327.150 
250~1 .~~4: 
2683.933 
::'oC2.225 
30~0 .716 
3174.5i0 
3/:34.048 
3263. 9:S 
3293.808 
33~3.668 
3:)55.008 
3384.888 
34\4.768 
3444,642. 
3474 .S2i) 
3504.408 

0 
8.418215 ,. /'".('.,"\ u . .f,.; .. u:v 
0.546353 
C.d/245 
Q.tS~?36 
0 . .\SS8~;6 
O.BJdl/4 
jjJil8? 
0. ?8:~313 
l.Jiid~ 
1.044434 
l.Ob'/1 IS 
1.0<~708 
1.i !8300 
1.1 J2892 
l.l6~7 ~H·~-
1.1S2076 
1.21666~; 
1.235113 
1.2433;:-c 
1.24i'439 
l.i5i558 
! .~55678 
1.259795 
l.~t>4ii4 
1.268233 
~ .2723S2 
1.Llb472 
1.2805):1 

I 

0 
Q c 
0 0 
0 0 
0 0 
c 0 
G 0 
0 0 
(I 
v 1.: 

a G 
0 0 
0 Q 
0 0 
D Q 

c 
0 r 

v 

c 0 
0 0 
c 0 
0 G 
(j 0 
0 0 
G D 
0 0 
D c 
0 0 
0 r 

v 
0 0 
0 0 
0 0 
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-
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r· 
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ORIGIN.AL CQIIDITiONS 2 YC:~.R S10Rr B?.SH; 1 
~DJIFiEC R.A~IID~AL METHOD WiTh Tc=10 ~It~ fJ~O S!JR~1 OU~f'i1 IOt~ 120 MIN 

AREA 
( ~iCRCS) 

7 .li 

Tlik 
(fiJLIRS) 

0 

:} . / .. 

~ rl:"",. 
.. ,!,.,IQ.:; 
1 '· .. 
l .lC·~ 
!.2'4;' 

; ,)'13 
,., 

,.,. ... , 
.UOJ 

c 

0.311 0.2i 

'· v 
.2~2177 ~~A .687:·:. 
.46~J~}t 1Q:) .:~~J:) 
.46il:~:-~; 1~,8.74~-~c ..... 
. ~.o .. :.:...;. 
,4(_ . .:;3~4 

. !"•r"o 

.·\o;;.;;·.:j 

• 464 :.J~ 
i3:~ .:·~:;-~ 
•. • •; r,t_r,t 
• ~-~ ,· I..._ ........... j 

.4·~ :; .. r;·_: Ai/,) 
• ~\,~.:;~,-~ j :-::·. ~:jJ:: 
.4~425~ i3~: .. 7~JL 
.4t.~4~::,u 1 ~;':·Is·: S·l 
,~.~ t3j/ 13·;· .250~.: 
. 4·::~ :-S4 : :.~: '-. L: ." 

.4~4i54 l~·6.7~9J 

.4:,4jJ4 lZ;h.7-~9~ 

.4~4254 i~t . ..'4·;:, 
0 4&t ~::~4 1 ~~:.I-:.. ~-~~t 
.~ttt2~i4 
.46.;254 
.46-tj~):i 
.4bti.j54 
.46435·~ 
.4c.~3J4 

U.l -t,· 

: G.4c4?54 

0 

. - . . -~, .... 
• b::: ~~--~.~ :J~/;r<i-~ 
.t!s~:-~48 6~it~.r.:::,1 
• -;~~~~!.! :.~~-.'t~c;~ .. i 
.::-~ .. b~lt~ s·:·~i.-~:;Ot~ 
.t::.l,:_:fd 1114 ,j;;·;· 
,;1:: .. :~ l~:S3.3S8 
.~·ct-; .. s~ 1;:~·~,.:~:-j· 
. ,:c j-.:-·~~ ~ ):-2. :,c/ 
.02i'S2~ lo~·t.~5-: 
.C,47J~JS· ~t.10.D:: 

c' 1 
0 .}. 

.c~ .~6JjJ·O 3~t~ .s:·i 
L • J 

2} .C·~ 
~-· ... 8F 

•. ~·'t:.;sc;;- 3.;~7 .751 
. ~~t.StLS 3417 . 6~1 ~ 

u~; Ti~l 
J~;T~LL\0.: { ;>~s; 

~ ';.'S.i-5':.;; . 
~I d J~ :::-·;· 

'; L._.., 

c 15~.? .. ~."J 
D o!. ~'Sl· 
0 ~8l0.Cj::. 

c ;:_,::/ .s:;::. 
"·,.·, ·-· 
.. ... i. . (. ' ..... ~ .:: 

c 2642.4h 
·j 273! .~·tt· 
c fi:il'i .9'.' 1 

J :;:,::S)4t: 
0 320-f: .1S2 
0 j~(Jt~ I ~·44 
0 ~"357 .8.' i 
~ :~s:~ .:s1 
c ~41 i J)3: 
,. .• ! - :. ~ ~ 
.,; ~ ......... / • ...tl! 

J 

.C4lc~· 

.f:./l!F 
.~,;...;(':,,:; 

.5702~4 
• o~·"7·t~-- ~\ 

-•.:<~ ..... 't~: . 
•7 (i6:),)0 

._, :•~ I •"t;: 
,-,·· 

• ti .... 

I 



• -

-

} ,8 

:.}.it-.! 
(" c 
..;,(_,_' 

r, - •.. 
.;, . ..:· ~ .. 
r !c 

Q .:. 
G .::;3~ 
J .~:·Jt.

J. 7:. 
'..!.::,:- . .; 

.J.ifiv7 

u --..-.,.. ...... 
; :... L: ~! .i. ;_._.: 

~r-.t ~
~ t~¥E=:; I 

~ j i:. 

t ;-;c~~s) 

G 
C- .033 
0. ~ bi' 
0.2::. 

...; • ,j,J~ 

.~ v. l :' 

' l v ,.) 
.. ~ i ' -, 
\...',',.. 

SJi~ M~.:~S 
F~:-·;;j(,_ 

8.3 

\,;,, 

. :,; 

05' 

0. t.:!3( 
-~. ~,' l.: 

. .. ~t 
. ~-· -' ;... " ·-'.; ._ . ._; 

'(. ".!" 

- .... ·-· ..... ........... .-

·:·. ::.:. - .. · ... 

;J,;' .. • 

t··- ~ \\'·-; II' I'' 

lt\~ ~~-~- lh\..::.~:j:._,,; 

; CFS) ;1,-

~ 
~· 

0.2051 
:.4iC~< 

!!'"••' 
;'d._._. 

(ct.: ~~ 

j c . !.: 

:' 

I 

\ 
\ 

G.4S6 

·-~ \. l•l.\ 

I 
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ORIGINAL CONDITIONS BASIN 1 10 year storm 

~ t' : • .! 

1 t •1r 
. !lit 

( ~JJRS) 

·; I ~t_ 
\ I-~t;~;~~ ) 

G 
0 

,.. ...... 
vC:J 

:, I 
lOi 

0 ')~ 
~.,) 

0 .:333 
0 .41/ 

0 < 
,.) 

c .:,833 
.-. .6667 l,_i 

G 75 
0 " ~..; 

~~ s· " 

0 .3i I 

L 

t:r r,. 
li\(( :...h 

\ v - ! 

~-:.·20~ 
18414 

.5920? 
0 .c 
G 
0 
G 
0 
0 
c 
il 
0 

! .6~ 

. '! 
; , .. "; 

3.714532 

.. ~: '":'" .. : 
1a 11~L 

cu FL~l· 
crs) 

c 
27.E554 c.:o5~45 
~7.&983 D.::~:6~ 
~~0.~42 0.~~9?ZG 
i22.630 0.496739 
02l~.~4: 0.45~3~9 
056.22i 0.~67t2C 
0S6.SOS 0.483&89 
:!6.a33 0.49~1~4 
14o.S2l G.So~-~~J 
i/b.7Cl C.S?G0t4 
206.223 C.5S3?97 
:~9.3!~ 0.5~7422 

-' \....L 

' l tiii, 
" L ·-~~~ 
( CF5 \ 
I i 

c 
0 
c 
0 
' 
" c 

I 

\:;U1 r 0~~ 
',; "· ... t 

( ;., -
1,;'~' i ' 
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C~15l~AL CONDITIONS 10 YE~~ s;QRM 5AS!N ! 
~JD!FIED RATIIONAL METh:~ WITH Tc=lC MIK A~C ~10~~ Ga~~T!ill: 20 Ml~ 

AF.t' 
'--"~Es~ i f.t... } 

7.]1 

1H1~ 
( i1llLJR~) 

c 
0.083 
Q .1 t~· 7 

" ,.~ :: 
>).c..: 

~ :~ . .,,~ v .J,;..: 
0. 41? 

o.s 
0.5b33 
0.6667 

0.75 
0.£33 

0. )'1 b~ 

c 

0.31J 1..25 i 2.764012 

G 
r. 
" .7~4Cl2 &~b.2~3C C.04f96E 

.764J1~ 625.Sb~9 Q.~ 07b44 

. 764012 825.88~9 0.39~~18 

.3E?C06 f~i.B78D 0.58?39~ 
0.1 221.4:ii G.ti8307 
c.: 2~.~82 0.696172 
G.l 30.024 0.7Q0~36 
0.1 29.958 0.7047C8 
0.! 29.38 0.708973 
o.; 3D.i32 c.704654 
0.! 27.98& 0.6~292~ 

i o. rot:~j 
.;6.t.7~4 
~? .~~~;JJ 
.......... ""' 
jJL .v.:.·~. 
66S.C32 
i'n.641 
823.629 
f53.653 
3&3.641 
853.275 
700.490 

0 
G 
0 
0 
r v 
0 
c 
0 
v 
0 
~~ 

0 
0 

~ 

Gv T:-t_lj;.; 
\'0t u::t 

~ ... l' ( -: ': 
\ .... u i ; J 

C! 
0 . 
0 .. 
:,' 

c 
0 
G 
0 
·' 
0 
0 

I 
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ORIGHlAi. CONDITIONS 10 YEP.P STO~M BA31N 1 
MOOIFIEO RMI fONAL METHOD lHTH Tc=!O MIN AND STOR1i OIJR11Tl0!~ 20 ti!t1 

AREA 
(ACRES) 

7.11 

i!ME 
{HJURS) 

v 
0.033 
0.167 
0.25 

0.332 
0.417 

0 ; 
-~ 

0.5883 
0.&667 

J.7S 
0.333 

0. 916~' 

c 1 SUIL ~JIS 
FACTOR 

Qp 

0.311 l 2.:)11?1 

INFLOl4 I~CREMENT IN:TiAL INIT!A~ 
( ~Fs· 'N"; '" ''TER ST~~-.~-l J i1 rLl.iw Wr: , 1Ur\Nut. 

r: v 
1. !05o05 
2.21121 
2.21121 
2.21121 
2.2i12l 
2.21121 
:.1GS60~ 

G.i 
0.1 
O.t 
G.i 
0.1 

VOLUME EW!A Tl0N VOLU!1t 
( Cl: ~T) ( ~J Fi ) 

0 
ih5.1~ 73 Q 0 
5Qi .5824 Q .46i!465 165 .li';3 
66C.i'OYS 0.67225')· 666.67Yd 
660.?09S 05'42160 r;;:; .389 
6oB.o6S·s· 1.07:560 1 s·s~ .o9a 
o60.70?J : .16373'i 26~o .7:S8 
497.323? i .2S4a21 3317.478 
180 .t/854 1.3n2eo 3814.8Ci 

2'1.988 1.34333() 3S'9~, ,707 
2'1 .88 1.252464 402S.775 

:10.132 i.35\)533 4055.655 
29.908 1.36Gi37 4C85.787 

ORIGINAL CONDITiONS 10 YEA~. 5TJRM BASIN 1 

Ht!TIAL 
OUihOi! 

( CFS i 

0 
0 
r, 

0 
0 
0 
0 
0 
0 
0 
0 
0 

F lt~A~ FiN;iL FINAL OlJTrLL1iJ 
STORoi~~ ~!AiER OUTrlDk \IOLUME 

'J::LUMl. ELE\!MJOtj ( CFS) ( CU n) 
( CU F1) 

0 G 
165.1773 C.4~74c5 ~ G l.i 

666.67% 0 .6?2?!{! G 0 
1 ?:;? .38'1 Q.i42160 0 0 
1%3 .OS'!: l.O;i)o0 0 0 
265f ... /'6S 1. 163737; 0 0 
3317.4/8 1.2S4021 0 0 
38l4.80i 1.32·3380 0 G 
3'i·%.7B! 1.34&:!30 0 0 
4C2:,. 77~ i.3Si464 r. 0 ,_, 

4055.055 1.356583 c 0 
4GB~ I >87 1.300727 0 0 
4l:ST~ l.:x,;n 0 0 

t':ill!FltG iiATIIDNriL MtJ;;~IJ W!IH lc=lO :m; ANiJ STOR~ DIJ.MlON 40 Mlti 

1.11 0.311 

i!M~ 
(HOURS) 

i 5Gll MUIS 
FiiCTOii 

0.82 1 1.813112 

0 0 0 
C.OG3 C.906S?6 i35.4L5~ G 0 
0.167 i.8!3:92 41U3l! 0.4553:~1 13:'!.4454 
0.25 1.813192 541.781E 0.623::·85 546.6774 

o.233 LB1319i 541.7818 o.844s;·: w~~S.459 
0.417 1.813192 548.3093 1.022?2/ i6:0u.24l 

0.5 1.813192 541.7&!e i.V7781J 2178.550 
0.5533 1.8Dl92 543.7400 i.l72SO: 2720.232 
0.6667 1.813192 544.3928 l.W~~9 3264.072 

0.75 0.906596 407.8050 1.322506 3806.4{;5 
Q .833 0.1 ISO .38J4 1.3/'8724 4216.270 

0. ~'ibi G .1 3C. i32 1.3~'Y45c, 436t .65~ 
1 0.! ;~9.?59 1.40361C 4,E6.i"2'' 

It\fdhL 
~dlFLOIJ 

( CFS) 

0 
0 
0 
a 
0 
G 
0 
0 
0 
0 
0 
0 

:35 .445~. 
546.07/~ 
iOau:,? 
1630.241 
i'178.55G 
/:-?(;.3~2 
3:-64.07~ 
3808.465 
4216.270 
4:;60.655 
4S9c.787 
4426.775 

G 0 
c .455321 0 (\ . 
n "'l"''.•u< 0 ' ""'.l.it. .. J.:..u'"' \j 

0.844571 j ~ 

\) 

1.022227 0 0 
1.097815 G 0 
1.172502 0 0 
1.24745S' 0 0 
1.322506 0 c 
1.372724 0 0 
1.3~'9~50 0 0 
1.4C361C 0 0 
1 .10774~ 0 0 

I 



• 

-

0 

ORIGINAL ClWJTJONS iO YEAR S10RH Ht>SI~ I 
MOOIFJED RATIIONAL METHOD tJ;TH Tc=IO MiN AND STORM OUfil'i1lON SO MIN 

ARE~ 
(ACRES) 

c 

7.11 0.311 

i SOIL MQIS 
FACTOR 

0.73 1 1.614183 

iiME INF ... Ol4 IN:R01L!~T HiiTIAL ImiAL 
( HIJRS) ( CFS) INFLOW W;'>lER STORAG: 

VOdJti~ ELEVA TI 11\ VOLUML 
( CU FT ) ( CU F1) 

0 0 0 
0.082. 0.9J707'i l20.579A J J 
0 .i6/ 1.614\S:i 36b .OtQ? 0.449249 i20 .5794 
0.25 1.61418~ 43i'.3179 0.5S'8778 486.6762 

0.333 1.614183 482.3i79 0.795777 968.9942 
0.4li 1.6i4l83 4813.1290 0.1'92775 1451.312 

o.s i.614183 482 .3!79 1.064852 1939.441 
0.5833 i.61418J 484.0612 1.131342 2421.759 
0.6667 i.61418'3 484.6423 :.198072 2'iOS.82v 

0.75 1.61418~: 484.0612 1.264883 3390.462 
0.833 1.6i4idj 482.317'i 1.3316!3 3S74.5;'4 

0. 9167 0.6D70Y1 ;)64./8?2 1.2S'310:< 435o.84:· 
! 0.1 136 .00';·2 1.448391 4i'21.63: 

1.083 0.1 29.88 1.467l4D 4857 .MO 
l.l6o O.i 29.Bii l .471!:)0 4287.520 
1.249 0.1 2'9.58 i.47537S· 4i!7.400 

FINiil F l Nf!L F IM:.. 
STORAGE W~JER OUTFLOW 

VuLlN'!E ELEVATION ( CfS) 
( cu FT) 

c 0 
C 120.994 0.44S'249 0 
c 486.6762 o.s9877o D 
0 968.994i 0.795777 0 
0 1451.312 0.992775 0 
0 192? .441 1.064852 0 
0 2421.759 1.131347 0 
o 29os. a2o u s·son o 
c 32?0 . 462 ~ • 264883 0 
0 3t7024 1.331613 0 
c ~.)56 .6~2 l.3%i03 0 
0 47:•J .631 J .44&391 0 
o 485/.640 u.si14J o 
c 488/.520 1.47126} 0 
o 4917 .4Go u;·s379 o 
0 4947.280 1.47947'8 Q 

. - GRJGJNAL CONDHlu~S 18 YEAR STQ?J'! B~.SiN 1 
W:JD!fiEO RATI!Q~I{!; t'itlHOO lJ;TH Tc=IC HlN Alit' STOlt: Oli!.ATiGN bC !1H\ 

TiME 
(HOUF:S) 

c i SJ:L ML:IS 
FriCiOR 

Qp 

0 0 0 
0.003 0.696531 104.0617 0 0 
0.167 1.39306t 315.9465 0.4~2503 104.0617 
0.25 J.39"j062 416.2470 0.57:548 420.JC82 

0.333 1.393062 416.2470 0.741~61 836.2532 
D.4i7 1.393062 421.2620 0.9ilS73 1252.502 

0.5 1.393062 416 .247G 1.02a~27 1673.764 
0.5833 1.35'3062 417.7515 !.035609 2090.0Jj 
0.6667 !.313062 418.2530 !.1431'/t 2507./62 

o.75 i.393062 m .7515 :.2ooas6 292t.o:s 
0.333 ; .3'13062 416.2470 1.258446 2343.767 

U167 1.393062 419.7575 1.315827 37oO.Oi4 
1 i .393062 417 .7Sl5 I.3/3ci2 m'i .771 

!.083 G .696:,31 3i~ .1852 \.43;282 4597 .~~3 
1.166 O.i 11'i.OOi7 1.474318 4?~1./0E 
~.249 O.i 29.88 !.4iJ?23 5G28.710 
!.332 0.1 n .a!! 1.4/4842 5058.590 
i.415 O.i 2)'.88 1.47'8962 50Bli.470 

L_ 1.498 0.1 29.88 1.503081 jJ!6.350 

INii!Al 
Ol!TFL(!i.1 

( CFS) 

0 
0 
0 
0 
G 
c 
0 
0 
0 
r. 
•.; 

0 
c 
\} 

0 
0 
0 
0 
c 

FiliAL FiNiil FINAL 
STOR~5[ W?:.'ER GUTFL nu 
V···LI 'I'~ r: ~ty T I i)lj \' .,r ~"ll u )d ... C.~...t.HI "Uil J..,,.) 

( CU FT; 

c 0 
i04 .06i7 0.442503 0 
420 .00il2 0 .57l5 \8 [ 

836.~'552 0. 741561 0 
1252.5Ji 0. S'i!S73 0 
1673.764 1.02Si:C? 0 
2090.011 1.0&5609 0 
~~c .. r.: t .. ") 1.1431 Y8 r, 
"-···"••• ,;0.:. \,1 

2'i?t),01.) UOOdSb 0 
3343.767 i .253446 Q 
3760.0i4 1.31Si32? 0 
4179.!71 1.373693 r. 

I) 

45',17 .523 1.01282 0 
rtot .;·o8 ; .4742.:8 0 
502iJ.7!.0 ! .~·;;0723 G 
5058.590 1.4~4&4:' 0 
50ou.4/0 1.4'i8%2 0 
5118.350 1.SD3Jdl 0 
S14!l.230 l.5D720D 0 

OJTflOW 
'JC~Utl£ 

( CU FT) 

0 
0 
0 
0 
0 
0 
0 
0 

(i 
0 
0 
0 
0 
0 

0 
0 
0 
0 r, 
" 0 
0 
c 
G 
0 
0 
0 
0 
0 
0 
0 
0 
G 



• [] 

L.::: 

ORIGINAL CONDITIONS iG YEAR 5TORr. BAS!fi 1 
MtiDFiEQ RAT11Dt1ML tiETHOJ WITH Tc=IO MIN ANJ STORM DIJRATm~ 70 IHri 

AREA 
7.11 ' 

c 
0.311 

i SOIL MJIS Qp 
0.59 1 1.304613 

rrr£ 
(HGiJ.~S) 

0 
0.083 
o.w 
0 ')C ,{.,.J 

0.333 
0.417 

0.5 
0 .SE.2-? 
c .6t~b7 

0.75 
u.s:;~. 

0 .no;' 
I 

1 .os:; 
;,166 
l .2~9 
1 ~·.r.· ........ ~ 
lAb 
i.4% 

lNFLmJ JNCREMEtc7 lN;TJI'J. lNITlAL 
( CFS) INFLOll WA TtR STORHiiE 

VOLUME UvAJOl~ \;liUJME 
( CU Fl ) ( L'IJ FT) 

0 0 
0 .CS230,~ 97.45465 0 L 
1.3CJC:;; :e~.Bto4 .4:1~~04 97.45465 
I .3fJ46E 389 .&icb .5·)0656 393.3410 I 

1.2\!~613 38? .8186 . !·1 ~·87A /83. iS'77 
i .304613 394 .:~152 .87?0:·: J;T'-• r:.7;: 

-J.II-•i•\.' 

I .3046i3 38)· .B} 86 .o::~~7? 1567.4~3 . 
1 .2046i3 ;:91.227!) .067316 j ... r..., ,. • ,~. 

l·t:;l .Jii 
1.3046~ 3 39j .617?. .1~:248 2~42.537 . .304m 37! .2276 .l7~24c, 274: .~.;, 
LZ8~t< ~ 33S'.2l3~ ':·~·0~ !(.· 

.:....:..11!.- 31:~1.464 
1 .304C:l2 3'):1.1Cb~·· .~~327' ~-; 352i .28j 
1.304d:, :-::·::J .2~76 .~:.3?10~· 391:;.3~S· 
1.~~4.);3 3&9.8l&c .3}l0t.1 >+JOS.bl7 
U046!S 38)'.8186 .434/46 4622 .6:)3 
1.3046!3 3di .8186 .4j&022 47'il .4~3 
1.3046iS 389.81&6 .47lt26 <~ii?O.i8l 
1.3046:2 J3iJ·.&lf.o .{s.·:2~i 4922 .~~.~i 
0.6:•2306 ~'9~· ~3CJ9 .4S'ti2~·2 ~084 .C50 

lNlTJAL 
OUTFLmi 

(CFSJ 

0 
" \} 

0 
0 
c 
0 
() 

c 
0 
~ 

c 
0 
D 
J 
0 
0 
G 
i.J 

97 .'15465 
Ji0.34\G 
183.159/ 
l172.?i6 
!.)6/ .4':·3 
1957.312 
23~8.521 
L?40.237. 
3131 .46·1 
3:·2i.L82 
~;-;·.:.~.:,s? 
4~;05.617 
4o22.t:53 
47·il.4?3 
4E}0.1.:'1 
41<0.867' 
5054 .oso 
:,cs~.iS!, 

0 
.43't804 

- .,..,, l. .. ,o.,v.>b 
me74 
.B7S~012 
.Gi3577 
.o6mt 
J2i"24~ 
-~ ~~~'46 
.229! 79 
.2B2·i~ 1 
.33/JO'i 
.3'1·1041 
.~3:.:7 ~c 
.4SS022 
.47l02t· 
.4&5231 
.49E35i 
.4%:,;:2 

I 

0 
0 0 
0 c 
0 0 
G 0 
0 c 
0 Q 
0 G 
D 0 
0 0 
0 0 
D r. 

" 0 •. 
\,; 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



[] • 

ORIGINAL COh'DITIONS 10 lEAR STORM BASIN 1 
: _, MiiDIFIEO RATIIO.'lA!. METHOD WITH Tc=iO MIN AND STOR!~ DURATION 90 MIN 

AREA) 
(ACRES 

c 

7.11 0.311 

i SOIL MDIS 
FACT OF. 

OAB I 1.061380 

TIME 
(HOURS) 

INrlOW INCREMENT !NIT! it. INlTIA~ INITIAL F IN:il Fltiti;_ FINAL OUTFLO!i 
(CFS) HHmJ WATER SHlRAG~ WTFLOl\ STORAGE lo!AiER OUTFLOW 1JOLUt\t 

VOi.lJl'iE ELEVATION VOLUNt ( CFS) VCUJMC ELEV:\TiON ( CFS) ( CU FT} 
(CUF!) (CUFT) (CJFT) 

0 0 0 0 0 
0.033 0 .S3G690 7S'.23514 0 0 0 79 .t.'B~l4 0.432383 0 0 
0.167 1.0613BO 240.7211 0.432383 7U8514 0 320.0063 0.530703 0 0 
0.25 1.061380 317.1405 0.530703 320.0063 0 63!.1468 0.660236 0 0 

o.333l.0613BO 317.1405 o.&JQa~ .m.146B 0 954.2874 c .781770 0 0 
0.417 1.061380 320.9615 0.78Y770 954.2874 0 12/5.249 0.920864 G 0 

0.5 1.061380 3i7.i405 0.920864 1275.249 0 1592.389 l.Oi700'i 0 0 
0.5833 1.061380 318.2868 1.017009 1592.389 0 1910.676 1.0608&7 0 0 
0.6607 1.061380 31B.668Y 1.060807 1910.076 0 2229.345 1.104817 0 \ 0 

0.75 1.061380 318.2868 1.104817 2229.3~5 0 2547.632 l.i4B694 Q " v 
0.833 1.061360 317.1405 l.i4oo94 254/.o32 0 2864.772 1.192414 0 0 

0.9167 1.061380 311.81Si 1.192414 2864.772 0 3184.588 1.236502 0 0 
1 1.061380 31&.2860 1.23650:) 3184 .SBB 0 350i .875 1.200379 0 0 

1.083 1.061380 317 .140~· 1.280379 3502.875 0 3820.015 1.3:!'4099 0 0 
1.166 :.o.moo 317.1405 1.3;?4099 382J.015 0 4J3;' .156 1.30818 0 0 
1.?41 l.Obi380 317.1405 1.361818 4137.156 0 4454.296 1.411538 0 0 
1.332 1.061380 317.1405 1.411538 4454.296 0 4771.43/ j .455257 0 0 
1.415 I.Ob139G 317.1405 1.455257 4771.437 0 5088.577 1.498976 0 0 
1.495 1.061380 317.1405 1.498976 soaa.577 0 540~ .718 l .542/,96 0 0 
1.581 0 .~30690 237 .8~~4 1.542696 5405.718 0 5643.573 1.515435 0 0 
1.664 0.1 94.22514 1.575485 S643 .573 0 573/ .799 1 .588475 0 0 
1.747 0.1 29.68 1.588475 5737.799 0 5767.679 I j92S94 0 0 
1.83 0.1 n .as 1.592594 57o7 .!:79 0 519/.559 1.5967i3 c 0 

L s~l3 (.j 29 .es i.596713 5797.559 u 5027. 43~· I. 600832 0 0 
2 0.1 31.3;: l.bOG832 ~327 .43? 0 5358.759 1.605150 0 0 

2.083 .-,I 
~ .. 2S' .88 LWSi5G 5858.759 o sssa.o35· i .609269 c 0 

2 .1&.S 0.1 2'1.8E 1.609269 5883 .639 0 5'116.802 1.613151 0 0 
2.249 0.1 ::-9.88 1.613151 5916.802 0 5938.007' 1.616075 0 0 
2.332 0.1 Zi .86 1.6!6075 S?3B .009 0 5?47 .613 1.617399 0 0 
2.415 O.l zs· .as 1.617399 5947.613 0 5944.360 1.616950 0 0 



• 

' ~-·~ 

I . 

-

-

ORIGHW. CON!liTIOOS 10 YEAR STORM BASIN 1 
MOOlriEO RATIIOOAL 11£THOO W;TH Tc=10 MIN AND STORM l:UlAHOO 120 MIN 

AREA C i SOIL MOIS Qp 
(ACRES) FACTOR 

7.11 0.311 0.36 l 0.796035 

INFL(X.I INCREMENT INITIAL INITIAL 
( CFS) INFLOW ~ATER STCAAZE 

VOLUI1t ELEVATION vOUJtf 
(CU FTJ (CU FT) 

0 0 0 
0.083 0.39&017 59.46385 0 0 
0 .167 0.796035 180 .54(8 0.424287 59 .463il5 
O.i~ 0.796035 237.8554 0.498027 240.0047 

0.333 0.796035 237.8554 0.59J!77 47/.bbCl 
0.417 0.796035 240.7211 0.692327 715.7156 

0.5 0.796035 23? .8554 0.790648 956.4367 
0.5833 0.7S'6035 i3B.?i51 O.BB/77~ 1194.:~2 
0 .6067 0 .7%035 239 .00\7 0. 985299 1433.007 

o.;s o.79603S 23a.7151 1.027985 1672.GQ9 
c .833 0.7%035 237.8554 i.060573 !910 .124 

0. 91D c .796035 239.8614 l.093tB3 2i48 .579 
I U%03~ 23Ubl 1.12674'? 2388.441 

1. 083 0. 7S'b035 237.8554 l.i 5%57 2627.156 

1.166 0.7?6035 2j7 .8554 1.192447 2&65.0il 
1.241' 0. 79603~ 237.8554 1.225i36 3102.867 
1.332 0.796035 2'27 .~554 I .25BC2o 3340 .lli 
1.415 0.796035 237.8554 1.290815 357BSB 
1.498 0 .796Qj.) ;:37 .8554 i.32360~ 3816.433 
:.581 0.796035 2S7 .8554 1.356394 4054.:'88 
L664 0./9603.5 237.8554 ! ,:;39184 4292.144 
1.74i 0.79~035 237.6554 1.421974 4529.999 
1.83 0.796035 237.8554 ! .45476J 4767.855 

1.913 0.796035 237.8554 1.487553 5005.710 
2 0.796035 24'1 .3lti3 i .S2J:.i42 jf43,5t:-6 

2.083 0.398017 178.3S'15 1.554712 5492.004 
2.166 G .1 74 .4C385 1.57'i304 5671.27b 
2.249 O.i 29.8B !.539384 5744.392 
2.332 0. l 2? .8b l.5q260o 5767.767 
2.415 0.1 2~'.88 1.5946~'9 J782.440 

INITIAL 
OJT::j (kl 

Fltiil FINhL FiNAL OUTFLO!:! 

(cFsi 
S10Rh5E WAlER QJ1rLOW Vue~~ 

VOL!X'!E EL£VIi TION ( CFS) ( C'J FT) 
(CU FT) 

0 
0 59.46385 0.424287 
0 240.0047 0.49BC27 
0 477.8601 0.595177 
o 715.7156 c.~92327 
c 956.4367 0.790648 
0 1194.292 0.887798 
0 1433.007 0.985~~ 
o Ib72 .009 I.0::79cs 
0 1910.724 J.Gt0893 
0 214& .5/9 i .0?~683 
0 2385.441 1.1('6749 
0 26?.7 .!S.:. 1.159657 
0 2&65.011 l.l9i447 

0 3102.867 1.225236 
0 3340.722 1.258026 
0 3~73.578 l .29uS!S 
0 3816.433 1.323605 
0 40J4.2bd 1.356394 
0 4292.144 1.389184 
0 4529.'19'/ 1.421974 
0 4767.855 1.454763 
o 500~ .m 1.4&7SJ3 
0 5243.566 1.520342 
0 5492.884 1.5547i2 
0 5671.276 1.579304 
o 'j/ 44 .3'ii 1.ssns4 
0 5767.767 1.592606 
0 5782.440 1.594629 
0 5767.470 I .595322 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



• 1 .. 1 

-

-

ORIGINAL CONDlTIDNS !C YEAR STD?M BAS:N 2 
~OO!FIEO RATiiO~~L METH~~ WI~H lc=iJ MIN ~hC ST2R~ DUR~1 I~!~ 1~ ~IN 

nREA 
( ACRl:S) 

; .8 

11 r~t 
i - ... - .... ~ 
\ jt;.,_;...J,~.::. j 

' 

0.3 

J i,. 

: .JS:1 ,[ __ ):~.~ C/ .J·::o~:t-~ 

· ..... ,;_ ·~· 

·"· ····.f" 

0.417 
D.5 

!.3 

0 
O.CS3 
0 ii) 
0.2~ 

8.33~ 
0.41 

O . ..i 
~.5633 
0.6o67 

0 ,7j 
0.53"3 

0.9167 
1 

'I·' 
J' 

. ~-~-~-~ 
~~CJ: 

G. 1 
" . 
\ioJ 

fj ' 
;,, ' 

..... 
t ' ...: . ~ 
VI~ 

!< . . '; 

0 i 

0.1 
0 1 
0.1 
0 1 
0 1 
0 1 
0 1 

... \:: . .;J.:.:· 
t 7 . :. ~ - i· ~~ 

: c ":-7 t -~ 
L•J '~' J.i.. 

~;~. ~s 
;q ;~. _:\~ 

... "!.tr 
3C·. L)L 

i .~~ O.i77i. 

'· 

I 



L 

-

-

l. 

--

-

I . -~R~~ 
\ Hi..i~E:,) 

:.n 

T Ir·~: 
\ -:~!ur:: .: 

•· t .-v ' ;_ ~: .' 
!"'-. -: 

·..;,_.' 

D . 
~,.; ' ~~ :l: ..: 
·'' J 

l:.td:·t 
G.·.::~ 

c. [',;j 
:~ • ~l: G., 

0.471 

\'···.::.., 

~-

0. i 
0.1 
J I: 

Qp 

' r·, .-. r_: ~' 
.. .::!_,.,.·,' .. ..' J 

it~=-r;_t:·:u.;~ n~:T. ~-
·~-~ . \ 

::.•'-' . .::.:.:·: 
''-'- .-:-.t-:-

~ii-, r.. r. 
~~-.L'.'!~-· ~J!~ 

· •. } . b.:,.. 

C0.7J~~ J.::~'~l 
~. -~-i~ ~- L 

2 G . C ~~ --r ~ •• : .... t· : ~:: 
. ,., ~ ~ . :: ;· ~- ~ c 4 

~ . ,. ---
.:..; ':)

1
: ..; • ":t r;"~ i -.: 

0~.1..:~· O.t-C·le,9:, 
:··. ;-~s J .oL)O;~, 

·.·;,!._ 

. t 

::·. , . i :r:· 

. ' . -~ : r·:: . .:.:··:: 
• I ~= o o .: ._) i, 

[;~lalN~L ~~:~0~~~~~~- lJ: 1~~~ S~~~~~ 3~SJ~~ 
~-iCD:if!ED FM·~-If(i:~t~:_ ;1L1r~~~; ~-I-iH Tc=:: !:~~~ 

' _.• ~ I ·': 0 
• , , IJ 

1:-:\ j .:. I_ ;_:i\,. 

r,r,:.:.t-. 

( r<:~:: .. : i 
. .. •. ·- -, ~ -

f oJ..' - ., •• ::-= .. -~--~ 

.J; 

... :-·_ .... '..:t[. 1'.1.'. 

'vt .. ~U~~-- :.~~_:_,,;·j 

., v..i ~ 1 _i 

c ... ; ' ·. ! ... -

"' -.. ~ ·-,. -
... ::.:-_·; ,.· ... ;:· 

c >~ i;, 
' ' ~ 

0 

v -! l:.. ~. ... .;.,! 

1...· 4 ••• :.:. ~ ·~t .. , 
... .:. -~· ,. ' 
: ~ ---<·. ;:·~. ~ 

c · · .. s·:1 
t ··.: 

- ...... i • ~. " _;·~~· ,:. 

',;.· 

...t.. 

!,·, .. : 1 riL Ltl; n;_ i .lViL. ;. 

'-. i 
• • I 

0 
J.Oo3 s.c o 
J.! c7 10. B 
0.25 s.o 0 

c .;33 c 
).417 

o.s 
o.~r2~ 
'- . 
L' .Ou::: / 

'":( 
.... ,J 

c < :· {11 

': 
·_ 0~:-

\.... i J 

. 1 . 0 ~~ ~ 

.1 L • ~·sc 
'7' .o,; 

,) .......... 
\.' .·~ .. 

(. 

·''• .J l• 

1 ;j 

iJ 4 

' .. 
~~--:Lj~:t:S~ 

\,-L ~.ur~-

·) . . r: 
- ·: I... 

0 
c 

'...: . .; ·-
J~: .6 
/ .. : . 
(. ~·. :. 
J::- • ., 

(. ... 

' \-
•, .\.· 

... ~ -. :. t ........... 

~- .; .. 
"!·!' 

~~v. 

\:, 

E 

f':.l 

1 164 
·' 

• 31 
2 =~ 
•· :I 
i ;J 

v 44 

i\ 

ou 

J 

i..• 
(! 

0 

0 

.. 
l! 

L ·, i 
j' ~! 

\ .).: 

I 
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ORJGHR CONDITIONS ;oo YEAR STORM BASIN I 
MOOlriEO RflTIJONAL 11£THOO WITH Tc=IO MIN ANC' STORM DURilTION 20 MIN 

AREA 
(ACRES) 

7.11 

TH1£ 
(HOURS) 

c i SOIL MOl3 ~'P 
FACTOi'l 

0.471 2.68 j 8.9748i0 

HHOI~ JNCF.'Er£1;1 iNITIAL JNITIA~ 
( [.f- S) J ~hOoi W~ TER SHI~iiGE 

VQLUl'!l ELEVATION VOLUMe 
( CU F1) ( CU F1 ) 

0 0 0 
O.C8j 4.43i4Q~ b7D.A18:: 0 0 
0.167 8:<7L8iG 2035.487 G.b735?c 670.4182 
O.?S 3.174ol0 21lBl.673 1.!70:.;::, .2705.S'05 

0 .333 8 /?7'481(; 268: .673 ~ .54019~- 5387.575 
0.4;7 4.4f174G:; SL4?i i.S'Q~·S77 2GtS·.i52 

Oj 0.1 665.3S83 2.062846 101')4.7:: 
c.~s:::s G.1 £·7·.~·:-s :·.o?~C1B l077·o.o~· 
o .6o67 o .1 3J .o~.: 2.095382 IG820 .05 us 0.1 z-;·,yr.r. :·.cs·u~a Jo8:,o.Jo 
0.833 o.; ;~9.88 2.0'ii:li2 iOS~C.:l'i 

O.Si67 o.; 30.:3~· ~.097'4/'l :O?Oi.S'7 
0.1 29. ?BE 2 .lOCH; i0940.1C 

Q?.lGH~iiL CO!'\JlTWNS 102 1Et:.R STuRM BriSIN 1 

W!T!AL 
WHLCilo. 

(CFSi 

0 
0 
c 
0 
0 
0 
r 
~ 

c 
G 
0 
0 
0 

twA~ FHK f ltiAl_ GUTFi...GW 
S1GRAGE ~lATER Gt:TFLOW ~miME 

VOLUi1C. ELEVA I! ON ( CF3) ( CU r 1) 
(CU FT) 

0 0 
670.4163 C.673226 0 0 
2105 ,'105 :.1?0513 c 0 
533;· .s7a 1.~·~017'5 Ct 0 
80,~9 .252 1.901077 0 0 
l01J4.'i3 .2.062840 0 r. ,, 
l G/10 .Gi" 2.0'14013 c 0 
lOB:.-c.o; 2 .0)'~382 0 0 
10850.10 ~.Oici4S c G 
l088G.J7' L.J:'Sll2 0 j 

10909.17 2 .o·_.;y~!i 0 0 
lOS'40.1C ~; .100841 0 0 
101l'7G.O? ~. i02~8J r " v v 

:1:u~FitD RATilU~A:_ ME-!H;;G UiTH 1c=i0 Mi~~ ;.~tG S1~?;·; DUf.;r'JriO:~ 3C· Mlh 

1: ,~ .. 1~~~-L.o;. I!~~;~~-!·fE~l-1 !NITII)L H\llii,L l.!i!l :Nl T ir1L FJ;.~.iL r:n::· 
I 1:\ii\... 

,-p·;o.~ 

i d\Ht~ OIJTr-LC~J 
(d)~ti5 J \ =-~-s) ~ \; Ll\~; VFiiE~: ~~;JRA:~ Dt:TfLGW S1C2FiS~ ~H!t!-': UJirL(~to! \1:~UME 

);}_Ui·~: r-. rtHTT .. u: VULUfit ( CFS) 1JGLUMC ELt~,;A r! 0: ~ ( ~FS) ( cu FT) ti...t'..-11: . .l.J;l 
; ... ;, _, 

\ (W r• \ (CU FT) '·"" ~· I t! I 

0 0 0 c 0 
0.052 .541738 530.2~1['9 0 0 0 538.3:10S· .t.~ 6~tB r, G v 

O.i67 .099477 16iG .161 0.61d08 530.3j0'i r. 2140.412 .092568 0 0 ,. 
. "'' u.~J .07'9477 2121.328 1.0925o8 L::4C.492 \! .4~·'. ·"' . .L..O.l,CHO .Jf::~0C2 D 0 

n ';'j':• 
~.·..)\);) .099477 2121 .3?3 I .325803 4261.8lt 0 6j8J.! '3!· .o77 43~ 0 0 
0 . .!!7 .07·947;· 2!46.82: .67~ 4~.8 t·~~s:. ~3s~ 0 8~30.021 .s·~33S'7 0 (1 

0.5 .099477 2121.323 1.97339 3~3G .Q)l r 
l0S~l.3Z: .OG7707 0 c ~ 

0.5033 .549738 1596.743 2.037707 10651.34 0 12248.08 .160333 0 0 
0.6667 0.1 54? .898/ ~ .i6G323 12248.08 0 127'iJ.!ii .18~·2~3 0 0 

0.75 0.1 29. QB& 2.18525:1 12795.98 0 12825.97 .l866ii 0 0 
0.833 0.1 2~ .88 2.18ob17 12825.97 0 12855.8: .!879/t 0 0 

0.1:67 J.i 3J .132 2 .187}'76 128S:;.85 0 128851'96 .1~'34~' 0 0 
1 o.: 29 .'/88 2.18?34? 12665.~12 0 IL915.97 .l i0/'11 0 \,: 

I 



L • ' 

ORIGINA~ CONDiTIONS 100 YEA~ STORr. ~.SIN 1 
r • MODIFIED AATIIOML METHOD WITH Tc=IO MiN AND STOfi'M DURAT!Ol\ 40 MIK 

-

-

-

' I "" 

~ 

AREA 
(ACRES) 

c 

7 .li 0.471 

TIMC:: INFLO\oi 
(HOUHS) (CFS) 

c 0 
0.0% .0~41(1 
0 1' 1 .• o, .12bJ2:~ 
a.:-:., .128322 

0.333 .L:8322 
0.417 .1283~2 

0.5 ., ....... fl .... ,., 

.!i.OJ~L 0 t""'"~ • ..Jo.;; .128322 
G.Ob67 .1Z'B322 

0.75 .Oo4lb1 
0.833 G.l 

0.9167 0.1 
I O.i 

i SUJL HGIS 
FACTOR 

1.83 1 6.128322 

INCREMENT INIT!i'L l~fT!AL 
IlfW~ WMER STOili-15£ 
VOLU~.£ ELEVATION VOLUr1E 

(CU FT) (CU ~r) r. 

0 
457.7856 0 0 
13il9 .903 r :···~07~"'-"",.;b-'_,j 0 457 .78.)0 
~ ,.,-.' • A, ... , 
j~1..Jl,l'io~ 1.CS22G4 1847 .68~' 
1831.142 1.304036 3678.&3i 
1b~3.:i04 l.~·~706S 5509. ~'74 
1831.142 1.512541 7363 .ll'i 
15?.7.761 2.02i437 91'14.321 
133\• .967 ~~ .10SG25 1!032.0E. 
1:{18.320 2.158713 1~1&72.05 
472.7256 2.251404 i4250 .37 

3G.i32 2.272905 14723.09 
29 .:;sa 2.274275 14753.22 

ORlGli'lfl.L CGrlD11lONS 100 YU\R s;:e; G~;;:i l 

INITIAL F!Nhl mt'i'-
OUTFLG~i STORAGE ~ATER 

(CFS) 'Jl'LlJi1E E'LEVAT!ON 
( cu ~· \ .lj 

0 
0 457.mt. 0.5i<~Si'; 
0 1847.68'1 1.052204 
0 3678.831 1.30463.~, 
0 550? .974 1.551068 
c 73c.3.l7~ 1.812~41 
0 1194.321 2.021437 
0 !1032.09 2.105025 
0 12812.05 2.!88/13 
0 1425J .3~· u:.; 404 
0 W23.G9 / .~:72905 
0 14753.22 2 .Li.4275 
0 14783.21 2.:)S63i' 

1_ r.ciJiFIED R.mBlt1L r!ll<iOu w:n; Tc=lO Nit~ Al'to srom~ llU?JlTlOti .)C Mi~ 

i SOIL ~.)IS 

1.57 

Tifft iNlLDli H;(REMU;; 1NlT1ti~ iNITii1L H~~ T Hk- FlNi\l. FlN.:il 
~, 'Gtf') I CfS) INFLOW ~!ATt:R STllRA~~ GU1 FLO'~: STLJ~AGE WA.;ER \!1 r;;, 

VOLI.K.1t: ELE';iTlmi VJLUi1f (CF~) \]O~L~E E~E~i\LO!\ 
( :u ~1 J \Cu F1) (CU FT) 

0 c 0 0 
0.083 2.628815 3S'2 .7452 j 0 0 3;~2.7450 C.56D4l3 
0. i67 5.257631 1192.430 O.So0413 392.74:,] 0 i585.17S 1.016015 
0.25 t ?C"'"I.''"H 

.; •• ..JIOJl l570.98G 1.016015 E.85 .i75 0 3156.156 1.282582 
0.333 5.257631 1570.9tru 1.23258? 3i5b.iS6 c 472/.l:k 1.44'1150 
0.4i7 5.257631 15B9.'i'J7 1.44S"l50 4727.136 0 6317 .04~ 1.666327 

0.5 5.257631 1570.980 1.668327 6317.044 0 7888.024 1.8ti4894 
0.5833 5.257631 1576.658 1.8&4894 7888.024 0 9464.683 2.033734 
0.6667 5.257631 1578.551 2.033734 9464.683 0 11043.23 2.105532 

0.75 5.257631 157t..658 2.105532 11043.23 0 12619.89 2.177244 
0.833 5.257631 1570.980 2.177244 126!9.89 0 14190.6i 2.248697 

0.9167 2.6£&815 li£0.172 2.2-1&617 14190.67 0 ;5379.04 £.302740 
i C .I 409.1380 2.302740 1J3n.o4 0 157C8.20 2.32i350 

l.G83 0.1 ~is- .88 2.32!350 15788.20 0 15818.08 2.322709 
l.ib6 0.1 27.88 2.322709 15818.00 0 15847 .•f6 2.324068 
1.249 0.1 29.88 2.::Si'4068 15847.96 0 15877.84 2 .32:t427 

I 

FiNAL CiUl"FLOl4 
UUTFL.o;.J ,~Q[_lJI'~ 

( CFS) \LU FT I 

c 
0 0 
0 0 
0 0 
0 0 
c 0 
c 0 
c 0 
0 0 
0 0 
0 0 
c !'\ 

\i 

0 0 

FINAL OJTfLOH 
O'JlFL~ \10LU~ 

(LFS) ( CLi FT) 

0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 G 
0 0 
0 0 
0 0 
0 0 
u 0 
0 0 
0 c 
0 0 



• 

-

-

7 .!1 

l.GGJ 
i.L6 
; .249 
i .332 
1.41~ 
1.4·7s 

1l!1t 
( ~~UR~·) 

c 

o.m 

SOIL ~1JIS 
FACTtlR 

IIFLOi·! JNLREMJil. INITIAL IJ;i; I.1l_ 
( ~~r 5) JtfL~~~J k~1EF. ST)2HC: 

iJQUjl1[ Ei_E1;ATim; VGcWL 
I - .. ..-- ; I ~ . ,. ' 

\ l-L' : ; ) \ LU ~. 

.4S/4C'S !::,40.6~:: .0·?3.l55 1C77i .i ·. 

. ~t74C:~ j3~-~~'.li4 .::.q~~ ~:·j~~3S 

.~~Jiorj:. :34:·.082, ?.i'i~24: 134t)~.iC 

.242~·C2 100::.027 ~·.:7o~·~2 l~8GS·.7:·. 
0 I~ 350 I j 491 2 .. 3~258/ 15815 ~~1 
0.1 ~s:- .. :2 2.3~;2s:: 16165.~~6 
0.1 
G.: 
Q.l 

r-
~ 

CJ7i 

29.8~ 2.33?2T?. 1~~1?5.4~
~~:'.bn 2.34ji;~: ~r)~~S.32 
2·;· .8t; ~ .3<~~·rc 1~~·~::.~ . .::~ 

Q 0 
.S!~'t~Of ;)~.; .1 a;-;\ 
,,~:·?4~),):: 12~ l.S?:i 
:3:;-:4~ 2412 .34S 

.215514 3-~13 .0'?5 
.463SS'8 ~3~'8.3j4 
.62So2' 6C2'? .06:5 
. 7:14/SS 7~·3~ .1~:· 
.9o!Jc::· 8-t4U.669 
. o~ 1m 964!J .778 
.O'i65B5 lOC~o .5:~ 
;slt~ov 12os: .40 

.2064/'1 132~~2' d? 

.io1Cbt. 144~;,3.24 
.~;1:1 ·oo !.);,;_,v,: ;;;· 

I I:J:~1 ~ 'l\Sb4 '?4 
A?4(/2/ b-00~.41 
.. us·:,4~1 7'L0~J .2~-

!NIT !f>.L 
Lili·~rL~i~: 

( ~;:~) 

,, 
c 
0 
~ 
0 
~ 
0 
G 
" ·. 
' v 
c 
u 
c 
!,) 

! ... ' 

v 
0 
0 

:< .. ~·0'-l 
i3!;2 '~?~~: 
2C ;·:;. 7B~· 
,~03~ .c:.: 
\;?i .i:1i 
673~ .4J~ 
8070. '.- -. 

1-.."'ti 

94.~.) ~.:v 
10~71 

,. 
!l 

121 ' -~·.:. . l 
~~:4t•4 .:~ 
i ;2C~ ,;· .i8 
E8iS.4i 
ioicJ .56 
iuF~ .. ~4 
:62.;j,J} 
16:SS.20 
162HS r·· 

.~'il 

0 12:lS?S 
G 2-t1~.~14b 

c l44c..l.:~ 
G 1 ~;vt~~- • ··;\ 
u lt:.a.J-1 .• :.:4 
v 18~V:· .. ·~ :.i 
G 1'/:!.)6.:''.5 
D 20~66.80 

J 
0 
1 
l 
j 

' 

f'IPA,' 
f 1!\:'li.. 

c 
I :~:.6'11'3 
. 95~:vJ~ 
.:bt-.~~ 
.3S'3{~~:.4 i:. , ... _ •• 
..... .;li. :,[_ 
.725J93 
.91 11C2 

~.:..:..:· h, 

2. (r7·21 ~::, 
, 1:_.,.:.14~ 
£.21:~~~~: 
/_ .2/t84S 
'":· .322507 -
~ .J3t.~13 ... 

:::.~;;-'".· -,..., .. ,J...,/L 
') .34123: 
2.3425)G 
2 .3t~~·47 

n 
. .'"-22:12 

.:_~!~,Li 

.26~086 

.~·!5/00 

.370:;4 

. 4~ 1 s::··~· 

.J.irJ:;:: 
• 5L·D:··C4 

F!NAL OLiTFl .. Oli 

0 
j 
(\ 
v 

0 
0 
0 
G 
0 
0 
" v 
0 
G 
0 
0 
0 
0 
G 
t: 

0 

0 
"' u 

0 
0 
G 
G 
0 

0 
r . 
~ 

c 
G 
(j 

0 
J 

c . ... 

u 
\; 
0 
r v 

8 
0 
0 
:.: 
:...~ 
(· 

J 

J 
0 
0 
0 
iJ 
"· ,, 

0 
0 

I 



~-

-

[ __ ; 

-
-

-

ORIG!NA~ CDNDITIOOS 100 YEAR SiDf-\11 B~S!Ii 1 
MODIFIED AATliOiiAL METHOD wllH Tc=iO Mil• AliC S!QRt~ OU?A~TJt, 80 Nit1 

AREA 
\{IC~t.S) 

c 

i.11 0.471 

i SOIL !'lOiS 
fA;., I~;·~ 

1.07 l 3.583226 

TWit J~;:LO\j l~i:Ri.i'tf:NT IN:TlAL n;rni1L 
(hOUR:;) ( CFS) I:iFLD~i ~t<!ER sm::a_ 

VlJUJl1[ Ei .. f:v,; i" ;a:; ~!QLUt~~ 
( :u Fi) ( CU FT ) 

G 0 G 
0 0 

.SCf326 2D .6670 

.BG:'lc- iC80.34~ 
0.332 2 .58:j~;:,J :8~0 .o~8 .01.:··4G!6 215l.C,l0 
0.417 Jr5a:;~26 lC83.5t.i .t-41615 32:!1.679 

0.5 3 .5232·~~c 1S7C .ch8 
o.s833 3.583:'~£, 10;·u3-~ 
0 .6-S67 3.583220 l 075.82 · 

0.75 3~~83226 107'4.536 
0.833 3.SB3226 1070.662 

0. 9167 3.5SS226 !Gi9 .6S'7 
1 3 .5\i:li/'6 107U3C. 

1.083 3.S8S226 i07G.668 
i. i66 3 .SiED) lGiO .&S8 
1.249 3.53J2i6 :OJC.66E 
l .332 3 .583~~:6 1070 .66t 
1.4;~ i.~SJi,E bC2.C2;J 
1.4?8 0.1 282.6070 
1.SB1 0.1 2~'.?8 
J.bd O.i 29.88 
1. 747 D .l 25' .. Ba 
I.B~ C.i 2t.8S 

• ,913 0,' 2)',& 
2 0. J 3l.,Ja:: 

.083 0.; ~·? .:~. 

.lL·:~ D ~ ~~) .88 

.241 0.! 2~.88 

.:K 0.1 2·: .2ii 

.4:~, C1• j ~;; .• 8li 

. 3'f019G 43CS .24~:, 

.538587 5375. ns 

.626718 6450.453 

.B3~.U26 7~:·o.2Bl 

.%3150 8600.81 '? 

.043140 9&7i.487 

.092'24~ 10751.1E 
. i4i 122 11825.72 
.1&98~D i2S(/o .~1 
.DS~Ja ::,967 .o~. 
.287215 15037.72 
.33:,;=:3 16108.37' 
.3/24J6 16911.39 
.3~52?J j71S'4.00 
.3R.~6-fi 17223 .BS 
.3St-:0:8 17L53,76 
.30:f3t;) 1728:? .64 
.:-{?D?Lb 17313.52 
.39,td0 P34:i .-ic 
.37'2SJJ 17:..74.7~; 
.3::;t;o9 1?4J.: ... t.O 
.2%~28 l/434.~? 
.3~/::HI 1746 ', .3~. 
.~li·:.;:~i.: 1?49~.24 

INiTL~L 
GUTF~G(: 

(CFS) 

0 2t,7 .6670 
0 iJ80.3f? 
o :·:5: .o;o 
0 32.~l.tS77 
~ 4:J~.L·46 
0 5d5.'il5 
0 0450 .45~-
0 /526 .2El 
o &6o0.81r 
0 io7!.487 
0 1G7Sl.IO 
G 1182S .72 
G :285'6.39 
0 :3'i67 .0~ 
0 15037. 7',:. 
0 lblOiJ .3'! 
0 itSi 1.39 
0 lil'I'~.OQ 
0 l/2?3.88 
0 !7253 ./0 
Q :7~83.64 
0 173;3 .~2 
0 17343.4G 

0 
0 
c 
0 
0 
0 
0 
0 
G 
0 
0 
c 
0 
Q 
0 
Q 
0 
0 
0 
0 
c 
0 
G 
0 
0 
0 
" \; 

0 
0 

GU!FLOiJ 
VOLUME 

(W Fl) 

0 
0 
,; 

0 

c 
0 
G 

0 
0 
0 
0 
0 
r, 
v 
0 
G 
0 
IJ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 

I 
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OR!GlNAL CO~'DlilONS 100 YEAR STORr, Bt\SIN i 
1 .~ MODifiED AATIIONtL Nt:THOJ l41Tfl Tc=IO t.IN hNJ ST!Ji\M D'JRATIC~i 9C ~':iN 

,--
I I_ 

1-

AHEA 
(ACRES) 

c 

7.11 0.471 

liME INFLOW 
(HOU.~) (CFS) 

J 0 
0.083 1.590624 
0.16i 3 .lSlJL.'/ 
0 •,r 

.i...J 3.18136S' 
j,33~ 3 .1311~;j 
j,C 3.181~~s 

r. c 
\)p} 3.!21~·6'1 

r: :.~::: 
Y o...l>.h,I>J 

~ l'•!~'Q 
: ... ~J·:OO, 

0.6667 3.1813.')9 
0.75 3.1813t9 

0.83J 3.1813-69 
05'i67 3.Ei13cS 

1 3.181369 
l.Oo'3 3.181369 
1.166-3.181369 
1.249 3.1~1369 
1.332 3 .i6i369 
1.415 3.18136' 
i.49R 3 .1Bi36'/ 
1.581 U90bfi4 
1.664 O.l 
1.747 C.l 
1.63 0.1 

' op l., .. .J 0.1 
2 0.1 

.08:1 O.l 

.166 u.i 

.~4'"/ O.i 

.232 0.1 

.415 G.l 

i SOIL MOlS 
r~mR 

0.95 1 3.181j69 

INCR818ii INITIAL !NlT!Al. 
IIHOw ~IP.TER S10R~Gf 
\:Q;_t.,E ELtVrtl lOll VG~L:!t: 

(Cli F\} (CU F1) 

0 
237.f483 0 0 
721.53,t6 0 .4j'/065 237.6483 
95G.51'3? G.!S"i::'6S' 95''.1829 
9:)0 .5132 1 K071:3 1909 .77o 
Y62.04r.l 1 J)1!8J7 2~:60. 369 
')~,J.5932 1.324430 3622.415 
)•54 .0~?;0 1.4554?4 4773.0J8 
955.1743 1.5869'11 5727.03i 
S'S4 .Oi'S'G i .7l&t.o7 6632.212 
950.5932 l.8.J0184 7636.241 
950.6102 l.981Z28 8566.834 
'}54.02'10 2.037407 ?545 .44~ 
95G.5S'32 2.0003GC 1049U7 
950Si32 2.124036 i i4)() .06 
S'5G.593~' ~.167272 12400.66 
S'c.r. C1''1<j·J 

.JV,.;/o.J;_ 2.210501 1335i .~5 
950.5932 2.2J3745 1 4J0l .84 
950 .S!i32 2.296%1 15252.43 
712 ,S-4AY 2.34J2i8 16203.03 
25:~.5&a3 2.37264~ 1&915.97 

2t-.88 2.384i33 i7168.56 
2'/.88 i.385492 171%.44 
29.88 2.306851 i722B.32 
31.32 2.388?)0 17258.20 
2S' .88 2.38S'63S !72?.9 .52 
T• ~p '-' ...... ,; 2 ,3';'(194 i73~9.40 
25'.88 2.392353 1734S' .28 
'"\r. r.,-. 
LI.CO 2.313712 !7379. \6 
~S'.&~ 2. 3S'5G7i i140S'.04 

INITIAL i u;AL ::!Nit!_ 
OJH-i.O~: ST01AG~ WATER 

(CFS) VO:.UM= E~EU;;; IC1i 
(CU r-:) 

0 
0 237.6483 0.497065 
0 95'! .182'! 0.7'tl769 
0 1909.~/t. 1,1]{;0763 ,. 
u 286C.~07 : ,h1:6G? 
0 3822.41:1 1.324430 
l' 477:;.0Q3 1.45547~~ 
0 5727 .QJj 1.5StS9i 
0 66E2.212 1.71&6::7 
n 
" 7636.241 l.B50i84 
0 ese.;.B~~ i.961228 
0 S'~45.444 2.03~'407 
0 i04'i'i.47 2.080608 
0 11450.06 2.1~~036 
0 12400.66 2.1072/2 
0 i3351.25 2.L:i05Q9 
0 14301.84 2.253/4-J 
0 1525::· .43 2.296)'81 
0 16203.03 2.J402l8 
0 16915.97 2.372645 
0 i716b.Sb 2.384133 
0 17198.44 ~.:1B5m 
0 17228.32 2.386851 
0 1725B.2G 2.388210 
0 1i28(i .52 2 .389t.35 
0 173JUG 2.390S'Y4 
8 17349.26 2 ,3'/2JS3 
0 1737~. !6 2.39Si'12 
G 1740?.04 2 .3'?5071 
c !7438.92 2 .3~·&430 

I 

FH\il OUTFW,! 
Oli~f[Q~ VOL lit~ 

( ~rs) (OJ Fl i 

0 
0 0 
0 0 
0 0 
0 0 
0 0 
c 0 
0 0 
0 0 
c 0 
0 0 
0 0 
0 0 
0 0 
" 0 1,1 

0 0 
t 0 
0 0 
'" 0 IJ 

0 0 
0 0 
0 0 
0 0 
0 c 
0 G 
0 0 
0 (' 
0 G 
0 0 
0 0 



-

- ORIGINAL CONDITIONS 100 YEAR STORr'! BASIN 1 
[ ~_ MJCIFIEO AATIIONAL METHOD wiTH ic=!O MIN f'JiO STORI': Di.J!II11ION 120 !1!11 

1_, 

AREA 
( ,r·~c) hL.I<tJ 

c i SDlL HUIS 
FA: TOR 

7.1i 0.471 

TH'It 
( Hu~iRS) 

c 0 

0.7 

C.J83 .172003 175.1C92 
0.167 .34~167 S3l.:SO 
0)5 ,3.14i67 700.4370 

0.333 .344167 700.4370 
0.4;7 .3441l} rJ8.B76l 

u.s .J4~l07 700.4370 
0.583j .3~4:[./ ~jQ2.C:687 
0.6667 .3441~7 70J.B127 

0.75 ~344167 70:.~i68i 
0.833 .344i6/ 700.4370 

0. 9167 .34416; 706.3444 
1 .3~-l lb? !02. 908? 

1.083 .344i67 700.43/Q 
1.166 .344!,)7 i'OJ.4370 
i.L49 .344ib7 700.4370 
!.332 .344:67 7~J.437V 
1.415 .344i6? 700.4370 
1.418 .34416;' 700.43/0 
1.581 .344io7 700.4370 
1.604 .344i6/ /00.4370 
~ .747 .344167 700,1,370 
1.83 .34410 700.4J70 

I. 913 .344167 70S .43~2 
2 .34;t.;i m.E-31 

. OB~: .1720B3 52~. 3272 

.166 0.1 190.0412 

.249 0.1 2~'.82 

.332 0.1 2? .88 

.415 0.1 ~~· .a8 

1 2.344167 

(j 
0 0 

.471521 175 .109~ 

. 6886 /;' 706 .7 663 
:m;·s9 1407 .203 
.Q85Q39 2107.640 
.18576.1 2Cl{ .Slo 
. 2523:!'0 3511.~.950 
.37"1228 4219:122 
.4h252 47'23.735 
.573i60 5626.704 
.6(S7i8 63i?.l41 
.7 6 /0'12 7033 . 485 
. 8~3'i'99 7736. 4S4 
.960~J& 8436.891 
.Gl8S45 9137.328 
.050!03 983/ .f6ij 
.CS2:.6i l0538.2G 
.li442G ll23B.63 
.1A()278 11 t3Y .07 
.1/8136 12639.51 
.2J~~·s·s 13339. 9~ 
.2 .. 1853 14040.38 
,2737'11 14740.8£' 
.3G:i~70 15441.2b 
.3:>:r6j lbih4:, 
.3c2857 !6700.78 
.371501 lc.S~0.03 
.37io6C lh920.7i 
.3;4~JS· 16S·~J.5? 

.1257{1 

.~3':320 
~,-, ..... - ~· ... 

.~.r-:·i.:.o 

0 
:J 
0 
(: 

0 
0 
r 
'J 

. 
0 
Ct 

0 
0 
0 
0 
c 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
c 
G 
"· .. 

r 
v 

0 
D 
c 
0 
D 
0 
0 
" I' 

G 
c 
0 
J 
0 
c 
0 
iJ 
0 
r. 
'-' 
0 
0 
0 
0 
0 
c 
G 
0 
0 
0 

I 



• 

-

GRIGINAL CONDITIONS 100 YEAR SiCRM BASI~ ? 
M:JCIFIED RATIIONAL M~!f::0 l,:n: Tc=lC rm; n;: SIDR~: DL!R;iiim; iG M!t; 

AREA 
! .";rr,.- ...... \ 
\ ~~,;1\t~ l 

, " 
l.tl 

-.IrE_ 
( ~:JU~~) 

G u::! ... ';( 
l...t o...J ,, 

\..' ' ~ •. 

;; .;;; 
. - c v •. J 

(: 5833 
1.,;. Otc· .. 

f-.; . .c_f-: 

~ t<K .. ~} 

i.S 

~,_ .... --
. ~~ 
{ f~~:L;;~~: J-

c 
G.G03 
0 .lo7 
0.25 

0.333 
0.417 

n c. .), ... 
C.50~.: 
C.oc:c/ 

G :·:. 
~' 

c.;- bt 

c 

0.4~ 

;,::,8 r, 
.9~6 O(Jl,j4SE 0.09o322 
.4~9 bSZ.47Sb 0.3E~G~S 
.CJi 217.9J4~ 0.65?052 
J 1 
\.J j 

- l 

..; } 

c J 
J 1 ,, 

: ;; -~ 
.... v"! 

f U~1;,_ 
I. r,) ::-:. 
f~ :1 ; ... 

L .. E ~/A i .. D\ 

c 
C lS3.~~1~ G.t~:3t(· 
C ~~~.4130 C.323J~l 
.; :2S"4.:S7 e.:~7!t.~'J 
0 1479.Qt~ B.65l5l7 
J· ;.~)·,t. :~c;.t o. 6-s;r:&J 
C_ -!::~b :!l}..i C .• ~52 iJ;3--

.-~ 155t.!7~' 'l.~-~-9t 
0 1586.; ':c U .c-c.O[:SC'-,
c ibl6.i84 C.670~33 
,~ 1C.4·.;7;J.~~ D,,;7~ld~ 
C lt<'o.l·;·c 0 .t~74t·9 
~ 1/06.:~~ 0.6~3:3~ 

G 
0 
j 

v 
G 

J 
D 

G 

0 
r. 
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Final Conditions 
-~S TR 20: FOR Tc=O.I, Ia/P=.3 At~TI Tt=O, 24 HR STORM 2 YEAR 

AREA CN S P Q UNIT Qp Qp Ia/P 
. SQ MI) 

[ '0.0139 90.314 1.07248 0.7 0·.151294 936 1. 968398 0.306423 
0 

TIM~ Tc=.!1Iq/P=.3 INFLOW INCREMENT INITIAL INITIAi_ l!liTIAL FiliAL FH;A~ FINAL OUTFLOl4 
(HOURS) tl\ p J Smax ( CFS) JtfLOW WATER STORAGE OUTFLOW STLmAGf ~ATER OJTFLOW VOli.Jt"£ 

10.5 
11 

11.3 

r~ lU 
12 

12.1 
!2.2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 

13 
13.2 

L i3.4 
13.6 
13.8 

14 
14.3 
14.6 

15 
15.5 

16 
1U 

[ : 17 
17.5 

18 
19 
20 
22 
26 

VQLLIME ELEVATION VGi_tJ.'1( ( CFS) VOi..iJ1£ ELEVATION ( CFS) ( CU FT) 
(ClJFl) (CU FT J (CU FT) 

0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 c 0 0 0 0 0 

154 0.16458 0 0 0 0 0 0 0 0 0 
568 0.606838 C.32380 174.8846 0 0 0 170.661 0.063208 0.007822 4.22~144 
936 1 1.194498 273.304!. 0.0632CB i70.661 0.007a22 438.9366 0.162569 0.020117 5.0::'8924 
524 c .559829 1. 966398 569 .32!4 0.162569 438.9366 0.020117 996 . .\17 0.369043 0.045661 11.84106 
217 0.231838 1.101967 552.6657 0.369043 996.417 0.045667 1527.559 0.52088? 0.073~'09 21.52?.72 
172 0.183761 0.4St.349 280.4968 0.52083? 1527.559 0.073909 177E.33? 0.550379 0.0'?0914 29.&S827 
149 0.159:88 0.361714 147.2513 0.550399 i778.367 0.090914 iS9U29 0.563?0S· 0.098585 34.107'53 
126 0.134615 0.313345 121.5108 0.563709 1891.5Z1 0.098585 1976.512 0.573707 0.104346 36.52756 
10/ O.il4316 0.264S'77 104.0~·8 0.573707 i976.512 0.104346 2042.243 0.58144 0.108802 38.36ti4 
97 0.103632 0.22502 88.1993'? 0.58144 2042.24~ 0.1G98J2 2090.683 0.587139 0.112086 39.75997 
86 0.09188 0.20399 77.22179 0.587139 2G9C.683 O.i12086 2127.109 0.~91425 0.114556 40.7S'559 
76 0.081197 0.180857 135.545 0.59!425 2127.109 0.114556 2181.838 Qj97863 0.118266 83.81593 
69 0.073718 0.!598=7 i22.C>464 0.59Td63 2181.838 0.:18266 2218.439 0.602169 0.1207~8 86.04496 
63 0.007308 0.145100 109.7761 0.602169 2218.439 O.i20748 2~'40.733 0.604792 0.!22259 87.48236 
56 0.061966 0.13~485 9S'.s·:r4Gb 0.604792 2L'4C.733 O.li2!5~ 2252.357 0.606i6 0.123047 88.31016 
53 o.056624 o.121m 91.60624 o.60bl6 225~.357 0.123047 2255.298 uo6so.:. 0.123246 as.o.s5o2 
48 0.051282 O.iil458 84.03547 0.606506 2255.298 0.1Z3246 2250.708 0.605966 0.122?35 88.62537 
46 0.049145 O.i00?44 ll4.6'l71 0.605966 2250.708 0.122935 223).273 O.o039i4 0.121753 132.1318 
42 0.044872 0.0'•6735 106.7478 0.603914 22?3.273 0.1217J8 2i·0~·.401 0.601106 0.120135 JJ0.6196 
38 0.0405?8 0.088326 133.2454 0.60l!C6 220?.401 0.120125 2171.503 0.596o47 G.ll7565 i71.1442 
34 0.036325 0.079S'14 i51.4153 0.596647 ?171.503 0.:17565 2114.762 0.58)')'72 0.113719 208.1558 
31 0.03312 0.071502 136.273:' 0.589972 211<~.762 0.113719 2050.277 0.562385 0.109347 ::'00.7592 
30 0.032051 0.065193 123.0249 0.582385 2050.277 0.109347 1980.721 O.Si4202 0.104681 192.5800 
28 0.029'i15 0.06309 115.4541 0.574202 1980.721 0.104631 1?12.0:) C.56612l 0.099975 184.1454 
27 G.028a46 0.05&884 109.776i 0.566121 1912.03 0.099975 1&45.88? 0.55834 0.09549 175.9185 
24 0.02S.S41 0.056781 104.098 0.55834 1845.887 0.09549 1782 0.:50824 0.091159 167.9847 
20 0.02!36f: o·.G50472 193.0545 0.55J824 1782 0.091159 1661.57? 0.536056 O.G329S'5 313.n:· 
19 0.0202'r" 0.0~206 166.5568 0.536656 1661.577 0.082995 1543.732 0.522792 0.075006 264.4018 
0 0 0.039957 295.25S'8 0.522??2 1543.732 0.075X6 1346.766 0.498802 0.061724 492.2261 

0 287.689 0.498802 1346.7bo 0.061724 89~.7817 0.331401 0.041009 739.6728 

I 
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Final Conditions 

...._ ;cs TR 20: FOR Tc=O.I, la/P=.1 AND Tt=O, 24 HR STORM 10 YEAr\ 
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q( p) Smax ( CFS) INFLOW WATER STOR11GE OUTFLOW STJRAGC: WATER OUTFLOl~ VGLLI~i 

VuLUtE ELEVATION VJLUME 
( Cl! FT) ( Cli FT) 

( CFS) VOLUME E~E\iA!IOt; ( CFS) ( CU FT) 
( CU FT) 

0 0 0 0 D 0 
24 0.0237c·~ 0.138?'2 124.40~4 C 0 G li9.FYI 0.044252 0.005476 4.9282,~·2 
34 0.033663 0.195826 188.390~ 0.044::'5:' 11U7?1 0.005476 2E9.742; C.10731: 0.013279 !O.i2771 
53 O.OSWS 0.305259 270.556 0.107312 289.7421 C.Oi3279 539.7981 0.199?25 0.02f'39 20.53007 

334 0.330693 1.923707 1203.641 0.195'925 539.7981 0.024739 1684.426 0.539344 0.084~44 59.0132 
647 0 .o4CS?4 3.726462 1017.03 J .539344 lb64.426 0.084544 2659. !26 0.654015 0.150624 42.33026 
1~10 i 5.817197 1717.859 0.654015 26:s·.!26 0.1:.0624 4302.7;)4 0.847377 0.26?05 74.20129 
6?3 0.616232 3.588231 !692.'177 0.847377 4302.704 0.26205 5880.03 1.024781 0.3204S.S 115.651 
217 0.214851 1.249883 870.8Slc 1.024781 588J.03 (.38045& 65:'7'.826 1.08845 0.45874 iS1.0552 
14i' 0.145545 0.846·Sbl 377.3C9 l.C~1848 6599.826 G.45574 fldC7.974 1.106~· 0.481378 16?.2211 
123 0.12l782 0.708431 279.9166 l.i069 6807.974 0.48}375 6?1:'.54? i.1l£.155 0.47'275: i75.343i 
104 0.10297 0.518998 23S.~.m 1.116155 6912.547 0.412751 6969.382 l.1211!i4 0.498932 178.503 
86 0.08~149 0.495326 196.9783 1.121i84 t,i69.382 0.4987'3: 6986.411 !.122691 0.500784 i79.949 
76 0.075248 0.43773 167.95 1.1226'11 6986.4!1 0.500784 6974.319 1.121621 0.499469 1!3C.04S6 
b6 0.065347 0.380i::l4 294.4:fOB i.12!621 69:'4.319 0.49S'46S' 6S'IUB9 1.11607 0.49:'t>47 35?.1617 
57 0.056436 0.3282T 255.0351 1.1160/ 6'!li.58'i 0.45'2647 6&15.675 1.107So2 0.482215 350.9503 
51 0.050!95 0.29374 223.933j i.i07582 6815.o75 0.482215 6697.059 1.097085 0.469315 342.5508 
46 0.045545 0.264942 ~Ol.i253 1.097085 6697.059 0.469315 6565.432 1.085436 0.454999 332 .75Z'9 
42 0.041584 0:241903 182.4642 1.085436 656~.432 0.454999 6425.765 1.073077 0.439807' 322.131 
32 0.03,7624 0.218865 165.8765 i.07307:' 6425.765 0 .41980? 626'0 .661 1.060235 0.424028 310.1613 
34 o.o:;;;~63 o.i9582r 223.9333 1.060235 62B0.661 0.424028 6059.626 i.040675 8.3(i9982 444.%87 
32 0.03i6S3 0.184307 205.2722 1.040675 605'1'.626 0.399'188 5845.83-6 1.021755 0.376737 419.43ib 
29 0.028713 0.!6702'8 252.9617 1.021755 S.S45.836 0.376737 5577.047 0.?973 0.348444 522.i:O'Ol 
26 C .025743 0.14975 28S .1002 0. 9973 ~77 .047 0.348444 525Ul02 0. 95?388 0.326597 607.5371 
23 0.022772 0.13247i 25:;.9%4 0.959388 5254.802 0.326597 4940.22 0.922379 0.30527 56B.68G9 
21 0.020792 0.120?52 228.0802 0.922379 4940.22 0.30527 4637.361 0.886748 0.284738 531.0075 
20 o.o19ao: 0.115192 212.5293 0.886748 4637.361 o.28~73a 4354.674 o.853491 0.265573 4%.2802 
19 0.016b12 0.109432 202.i62 0.853491 4354.674 0.265573 4094.734 0.82291 0.247951 462.1716 
18 O.Oi7822 0.103673 191.7947 0.82L:'i'i 4094.734 0.24i951 3854.925 0.7946S'7 0.23i693 431.6792 
15 0.0!4851 0.086394 342.1203 0.794697 3854.925 0.2316G3 34i6.506 0.743iiB 0.20197 780.5937 
Jj 0.01267! 0.074875 2()0.283i 0.74311& 3416.506 0.201S'7 3027.236 0.697322 0.17556 679.5903 
12 0.01185\ o.v6'1115 Sl8.3t4! 0.697322 30~7.236 0.17558 2427.782 0.626798 0.13494 1117.871 
0 0 0 497.6295 0.626798 2427.782 0.13494 1456.422 0.51252 0.06?087 1468.992 
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Fl~~~ CONDITIONS 10 YEAR STORM 
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0.1 :;= .i?UB 

SO~l ~iJJS 
FAC!QR 

I 
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FiN~L CONJITIONS 10 YEAR 51~~~ 
~JDiF!ED RATIIG~~L HET~OJ W~ 7 ~ Jc=IG ~ih A~D STC~M DU~A~lG~ 48 ~;~ 

AREA 
I '"FS) \ h-....d ... 

8.91 

~- , J. 1 I 

... ~ .... 
:.. ... ..! ~-·-~-

G 
"'\ ~ ,. -. 
. ' .. ~ . .. ••• v .• 

0. ·7::oi 

~~~t ~ 
·\ ~:i~EE~:) 

T ~ ~-1[ 
{ ~; ~;j~~:; ; 

c 

r· 
" 

0.607 

0 
. ~! i ~ :1! 

I ; . ( ~ 

I 4 ~ ~ ';!).:: 
. 4 ~-~ .: ?62' 

!>; ,£:~46:.:.:; 
4 '~ 2-~ t;~l~~ 
i; '~ .:: '~b~-:: 
·'t 4 ?:40t)~, 

i), . 

'..:,.;. 

v ... 

:l.J:;;. Y4 
O.ibl .f~;;; 

G .25 . 94~ 
~.233 .948 
C..4J~' ~7'48 

0.5 .948 
0. :.&33 . S'48 
C .666 7 .94E 

C.7S .948 
C.223 .'148 

0.9167. ,)'74 L 

. CD3 
'. 

, l :~C· 

. i4S-· 

!~:RE~:~: i~fT:~L 
l NF -~;~.~ 1','!'"1 1 :r~ 
vc~u~~ E~EV~)li~~ 

\ tJ_; ~T) 

I ';''• It 

" • ~ .. L. .::; .. .i 

·;·.: . ~,: ~ :· '.:··:'~-[·:~~ . . . ... -
~· ! : .· _. ; '..::~. J~~!=: 

! '/:·:i ... : /( 

; ,u-... 

~,.Sf 

c 

c 
3?7.0552 0.121354 

3E.;.': .~4; 
:.:ui·. 3f.~ 

0.4~J~C2 62~;'.I4a 
0.~::~~~: ~-~~~-:·.t-.c..: 

... . " ... -.... 
;... .bi£!..·/w 
o.;·24~/~ 
G.&~YJ4:·! 
(.9733tq 
! "\r.,:.·r. 
I o \.. ·, Uf•C,.. 

~ ... -- i :--'d ~ : 
: .~·-:::~[!()3 

.o:;·,4'3 

.2l~o~·G 

.32124[ 
r. f' ~· ·"" ~. 

,llji.;~!<,:£ 

'52)'~ 1 ~-

~~~-;:~.C~-l 
. \\!L ~,.i~E 
( cu i:} 

3. o~:i)Ct;4 
1 S .3 ?E ~-·4 
4t· .2~~~'21 
r: .6:t"~; 
1 ::~-I ~tj35 
l4~.E.f)~ 

/,.:. :,3~5 :; .' . (lj ;;_':\ 

.!46?JG iG~_;· .2?!)-~ 

.s1;~32 22s.c~20 
·~?~~.1.~ ?~~ .G,:-{: 
. -:;L':-1/.:·..: .. o. t , ~;.::ln.· 
. 62~-:~~ ~3·~. -~7-:;C 

F I}~~-;!~ F I ~~i\~. F !\~,; 
S1~RA~[ ~Al£R Otij 
VCL~~E ELEVh;IJ~ 

~ ~d r ·i ) 

.021607 ii70.i'4~-

G 
. iCSc:]s 
.433-SlO 
.5t1tl4::: 
.b8D3btj 
. j-·?J~i)i 
. ~'Oi45l 
. oo~·s~;~· 
.1148~1 
.2!7llt 
.~16205 
.~::(,~4 

. ~,, ·' . 
I :;(!.0: J vc. 
. .;~·~n: t 
. :< 4~'S't 

~ \ ' 
; V! 

0 
.S216J7 3~228G?9 
.OB~<?i2 i1J .3/936 
.la6453 :G.b:~3S 

1"0 .h39J_i 
1 :~c. G:.~·~ 
127 .S;>S4 

26rj .tJ: ;. 
~:c~~ ~CC: 2 
~~.9 .5/2,) 
·.r ., -:-.•": . 
.:. ..t.:. -:..~- :· 
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Fli1~.L CONDITIONS 10 YEAR STORM 
MODIFIED R~TIIONAL Mi:THJO WITH 1c=l0 tm; MW STOR!1 OURtiTION bO MIN 

AREA 
(ACRES) 

8.91 

T !11E 
( rlDURS) 

c 

C.607 

I~FLOl~ 
( CFS) 

i SOIL MGlS 
FACTOR 

0.63 1 3.4G7273 

iNCRLMCNT iNiiiAL I~ITIAL 
l~FLOW ~~1~R S~~-~h~E 
VJ~UME ELEVAT!J~ Uu~.JM[ 

( Lu r1 ) ( Cl: ; 1 ; 

!Nri IAL 
~; l,1 r L t~v: 

\ CT-5 j 

liAL 
L ._;~.· 

t)• 0 0 0 0 

:! r, ,.. .. , 
u~..l ~ !...~t, 

v ~u:·~~ 
[': 

' ' 

0.063 .703636 ~54.5233 ~ C C 25!.~~74 D.09~-?S6 C.C18647 ?.78~£92 
0.167 ,t;j7{~7J 772.7695 0.0?32~;6 2'51.737"~ 0.01Sc47 l01C.3~·1 0.~74211 0.0?4E4:: ~~.!:~Scl 
0.?5 .4G727~ 1:i8.G92 0.3742il 1010.37; O.C7t~~2 1~93.677 0.557939 0.!57?~~ 3L.78502 

0.333 .407273 1018.093 0.557989 1993.679 0.157989 2951.671 0.61429~ 0.~44274 6C.1Ci21 
0.417 .407273 1C30.359 C.~A42~4 2~5l .67l 0.244294 3895.849 0.72935~ 0.32~~a6 E6.!?1l3 

0.5 .40 7 2~~ iCib.093 0.7293~5 ~81~.&~9 C.32~~S6 4804.~77 J.82l5?~ 0.406342 1J~.365l 
0.5833 .407272 ~3~1.773 C.E2!~34 ~834.57; 0.4Gt34? ~~6S~.227 8.9:4~--~ 0.438108 ~34.1:~8 
0.66~; .407273 1C2~.?99 G.9l~~72 5692.2~7 0.4~810~ ojS0.7~6 ! .JCj072 0.~6772~ 1~6.5CDo 

~.7~ .407278 1G~i .773 l.OC5972 b556.736 C.5677~~ 73?t.b6G i.09438~ G.o4~Q67 181.64~1 
0.833 4Q7 )-~ l0i8.C93 1.094385 !216.660 G.c450S7 221:.71~ i .1FOD~4 C.!2J073 203.~~~C 

.. 4 .~;· ~,.·· :_.·, " .. · :-:. 0.9167 _ _ 102t.67~ !.IS0G34 3210.7~9 C.7?0073 9QC~.422 i.2b4149 ~.70363; 222.:547 

.407273 1021.773 1 .2~Ll4? 9007~423 0.7?3631 ?7&:.52o 1.345~29 0.66423:· :'~·~!Gil 
1.08? .7C~t.86 7~3.~699 l .345529 9~82.526 C.b64S3~ 10~60.8? 1.3979Ei 0.91C7~3 2o5.2704 
i .lbo 
: .24S· 
1 ')': '~· 
.i. o•.h.J~o. 

j. 4i~ 
1.498 

e.: 
0 .l c. j - ' v .... 

?9.c8 
5.8o 

FIN~l ~DNG1:;~;NS 10 Y[AR ST(:~M 
~JCIFI:::C Rhl IIG;~fL tlt:TrCJ l~ITr~ Tc=:O J·~Ih ~.t~~ S'f2~l~ ~·;) . .:fl IGN ?0 !1d\ 

1 I ~~E 
I::··::~ .... I 
1, j :· ... ~.H"!._.j I 

l NF ~J~.: 
( CfS) 

0 \} 
0.033 .5'iJ4c-'·· 2~d .363C 

i 

.083 

.166 

.249 

.332 
Jl5 
'""' .L! 7~ 

.1°0938 9~6.8~85 

.190938 953.4523 

.190~~8 95~.4523 

.~95469 715.067~ 
O.Gl 22'1 .8570 
0.0! 2.18~ 

;) 
0 c 

8~'27::~ G:~, 4S 
.935[64 lCE~ .!:7 
9c40c~7 1 Ge:t' (":f. 

)~ 2o22 10-21 :9~ 
;·,.j )"70 \ ... , ~ ?B ' u~ 

I 
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FINAL CO~DITIGNS 10 YEAR STORM 
MODIFIED RATIIONAL METHJD ~IT~ Tc=lO Mi~ A~D STJRM DURATION eo Ml~ 

AREA 
(ACRES) 

. 8,91 

TIMt 
( hDUR~;) 

1. 053 
~ .166 
~ ' -~: t ~~ 

i .332 
1.4} ~ 
: .495 
1.5€1 
t I' 
1 ,b04 
; .747 

t ,,,. 

l .tJ 

1 • 9: ~; 
( 

.16.S 

.249 

.332 

.415 

c 

0.607 

l!~FLO~ 
( CfS) 

i SOIL ~DIS 
F?iC1 l:;~ 

0.52 1 2.812352 

0 
0 
c 0 ~07.7832 

I 
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~!NAL CONDJTJONS 10 YEAR STGRM 
r.JD:FIED RATIIOt\iiL MCfi:jO WI;1; lc=IG rm riNG SIC1<n JUP.ATlG:; 70 iilli 

8.91 0.607 

Tit1E 
(hOURS) 

0.6667 
" , .... 
1.1 o I..,, 

0.8.]3 
G, ;·j [., 

' ' 1.033 
:. :66 
~ ,2~ i 
1 .232 
! . 4j ~ 
1.498 
1.561 
!.664 
! I 7 4;/ 
1.83 

1. 91 j 
2 

.0&3 
, !o6 

.... , 0 
• .:.'tJ 

t".·.r-

.:,;t. 
IlL 

• .:.t.i..J 

0.! 
' . 
j I i 
0 .I 
Q.l 
G. i 
A < u.; 

i SQJL ~:;;s 
FACTO:: 

0.48 

')1 '),.., 
..Jj, ooJL 

::7 .. St 
n.sa 
25' .S& 
2•1• .80 
L.::' t:h 

I 



n • -

-

FINAL CONOiliONS !0 YEAR STO~~ 
MODIFIED RATIIGNAL METHGD WIT~ Tc=lD ~i~ A~D STGR~ DURATIO~ 120 riN 

AREA 
, '''Drs) \ Hl.t~\C 

B. 91 

TIME 
( '''lli"S ·, tlud\ 1 

c 
O.OBS 
0 .16i' 

r ~, r 
v ·'-~ 

J.jZ2 
0.4~7 

0.5 
0 .5S-~3 
o. 6:S~s:· 

1 '' .· 
J. .!bl) 

] .24<: 
: .3J~ 
1.41 =· 
i .(~·s 
1 .581 
1.664 
l. 7 4/ 
i .8J 

1 '~;l :; 
2 

. 08~; 

.l6o 

.241 

.J3~ 

.415 

c 

C.607 O.Jo 

0 

•
1:;:cl3 SE! .~'6/J 

.947C;3 586.a?4C 

. ;~~;·o:3 :)Q; .s· ... v2 

.0~7::s 5&1.)~7~: 

.7~7013 ~s~.7c75 

0 .l 
.•. 1 
v • .l. 

1'JIT,- ,..; 
1!1{; til 
[;~;Tf" ~~,~ 

; ,~. 

~ i.,. :; i 

c 143.84~'9 

I 

LG~ rr 1 
r:i} 
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Final Conditions 100 year storm 

:,L.5 TR 20: FOR Tc=O.l, la/P=.1 AND Tt=O, 24m STORI1 

AREA CN S P C ~IT ~ 
illi1I) 

llp la/P 

0.0139 90.31 1.072971 2.01 1.1236 1010 15.77703 0.106763 

TIME 
(HOURS) 

I~ 
10.5 

11 
11.3 
11.6 
11.9 

12 
12.1 
12.2 
12.3 
12.4 

, __ 12.5 
1"• ' L.O 
12.7 
12.6 

13 
p 'j 

13:4 
13.6 
13.8 

14 
14".3 
14.6 

15 
15.5 

16 
16.5 

17 
17.5 

18 
19 
20 
22 
26 

0 

INFlOW INCRE!'EN1 INITIAL INITIAL INITIAL FINAL FINAL FIWL OOTFLOW 
( CFS} ltfl(X.I WATER STORAGE OUTFLOW STORAGE Wf1TER OUTFLOW ViliJE 

VOlli'IE ELEVATION VOLUME ( CFS) VOLlN; ELEVATION ( CFS) ( CU FT) 
(CU FT) (CU FT) (CU FT) 

~p) 

0 0 0 0 0 0 
24 0.023762 0.3749 337.4097 0 0 0 324.0436 0.120016 0.014851 13.36612 
34 0.033663 0.531108 489.2441 0.120016 324.~36 0.014851 785.82 0.291~4 0.036~15 27.46772 
53 0.052475 0.827904 733.&662 0.291044 785.82 0.036015 1462.701 0.511259 0.069512 56.98476 

334 0.330693 5.217354 3264.43S' 0.513259 1462.701 0.069512 4539.431 0.875227 0.278099 187.7101 
647 0.640594 10.10667 2758.325 0.875227 4539.431 0.278099 7154.27 1.137546 0.51904 143.4851 

1010 I 15.77703 4659.060 1.137546 7154.27 0.51904 11540.01 1.5i7219 0.999456 i73.3293 
623 0.616832 9.731772 4591.584 1.517219 11540.01 0.999456 15681.89 1.763145 l.498S88 449.7019 
211' 0.214851 3.389718 2361.868 1.763145 15681.89 1.498888 17465.45 1.869044 1.713951 578.3111 
147 0.145545 2.296261 1023.476 1.809044 17465.45 1.713951 17863.27 1.892665 1.761921 625.6569 
123 0.121782 1.921361 759.1719 1.892665 17863.27 1.761921 17985.49 1.899922 1.776659 636.9443 
104 0.10297 1.624565 638.2668 1.899922 17985.49 1.776059 17985.82 1.899942 1.776699 6Yi.b044 
Bb 0.085149 1.343j9i 534.2321 1.899942 17985.82 1.776699 17882.73 1.893821 1.764268 637.374 
76 0.075248 1.187182 455.5032 1.893821 17882.73 1.764268 17706.94 1.883383 1.743071 631.3209 
6b 0.065347 1.030974 798.5364 1.883383 17706.94 1.743071 17269.47 1.857405' 1.690321 1236.021 
57 0.056436 0.890387 691.69 1.857409 17269.47 1.690321 16766 1.827515 1.629611 1195.176 
s1 o.o5o.i95 o.79oo62 607.3375 1.827515 16766 1.629611 16223.58 1.795308 1.564205 1149.774 
46 0.045545 0.718558 545.4791 i.795308 16223.58 1.564205 15668.97 i.762378 1.49733 1102.153 
42 0.041584 0.656075 494.8676 1.762378 15668.97 1.49733 15110.21 1.729201 1.429954 1053.822 
38 0.037624 0.593591 449.8797 1.729201 15110.2i 1.429954 14554.73 1.69622 1.362174 1005.454 
34 0.033663 0.531108 607.3375 1.69622 14554.73 1.362974 13742.97 1.648021 1.265092 1419.156 
32 0.031683 0.499866 556.7261 1.648021 13742.97 1.265092 12982.94 1.602894 1.173446 1316.811 
29 0.028713 0.453004 686.0665 1.602894 12982.94 1.173446 12C59.46 1.548062 1.062093 1609.586 
26 0.025743 0.406141 773.2307 1.548062 12059.46 1.062093 11030.32 1.460559 0.940594 1802.418 
23 0.022772 0.359279 688.8782 1.480559 11030.32 0.940594 10115.68 1.399618 0.84112 1603.542 
21 0.020792 0.328037 618.5845 1.399618 10115.68 0.84112 9300.112 1.327444 0.752419 143UBS 
20 0.019802 0.312416 576.4083 1.327444 9300.112 0.752419 859i.556 1.264739 0.675358 1284.999 
19 O.OlBB\2 C.296796 54B.290B 1.264739 8591.556 0.675358 7984.171 1.210989 0.609299 1156.191 
18 0.017822 0.281175 520.1734 1.210989 7984.171 0.609299 7459.475 1.164555 0.552234 1045.38 
15 0.014851 0.2343i2 927.876B 1.164555 7459.475 0.552234 6572.877 l.OBb095 0.455809 1€14.477 
13 O.Oli~7l 0.203071 787.2894 1.086095 6572.877 0.455809 5859.007 1.022921 0.378169 1501.161 
12 0.011881 0.18745 1405.874 1.01.2921 5859.007 0.378169 4831.125 0.909544 0.297874 2433.757 
0 0 0 1349.639 0.909544 4831.125 0.297874 2855.651 0.677135 0.163947 3325.115 

I 
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FINAL CONDITIONS 100 YEAR STORM 

r-_ MGDIFI£0 RATIIONAL METHOD WITH Tc=iQ MiN Ai;O STORM OURATIQ~; 10 MIN 

AREA 
I <C·LC<<;) , Nl.f\C. 

c i SOIL roiS 
FACT OF 

Qp 

8.91 0.699 3.6 j 22.42112 

TIME 
( uu·uo~ \ r, '"'"I 

INFLOW iNCRFMENT IN!TlAL INITIAl INITIAL FINAL fl~A~ F NAL 
(CFS) INFLOW W~TER STORAGE QUlFLGW SiCRAG[ ~~lER OU7 LD~ 

VOLUME ELEVATION ~QLUME (CFS) VOLUME ELE~ATiON ( FS) 
( CU FT) ( CtJ F 1) ( CU F1 ) 

G 0 0 0 G 

OUT FLO~ 
I,J(!LUM' 

( Cu FTJ 

O.C83 li. 1056 16/4.857 0 0 0 1655.802 0.52754~' G.12754S· !S',C5S)':1 
0.167 22. 21i2 SGBJ.liC 0.527S4j 1655.802 0.127S~J 6634./Vl I .0141/9 0.5!4;06 ID6.2ll4 
J.2~ il. 1056 5024.578 l.C1~179 b634.7Cl 0,574~06 11420.95 i .510l~G 1.020SJG 238.3239 

0.333 .oot 16~'~.JC7 J.Sio;:.J !;~;'0.95 :.0203% 127·:7 .zo us·o~24 : .:ec:.;-< 325.750~ 
0.4;7 0.1 1:~.211:· l.StGD84 ji/67 .20 l.:bJ:l!S' lt·~21.t.2 1.S~:T15S1 

: .!40318 350.8578 
C.S 0.1 29.88 1.57015) 12431.62 1.140318 i2L\:.19 1.552024 l.lOaG~b 335.3084 

0.~·~33 G.l ::·9.988 ; .55202~ 12i2r,.lS' 1.104048 112?0.8b 1.5::4459 i.06E-?i8 225.Ei47 
0.6o6i' 0.1 j(),024 1.534~59 il6:30.0,: 1.068'"1~ 115JL55 i.Si7489 l.Oki78 3ij.8:i70 

0.75 0.1 2eo.s·as 1.5:7489 1:544.5~· 1.034?78 1l2t>?.C7 :.so:i32 I.oo:·265 305.464S 
0.333 0 1 29.86 !.501132 11:::6':.c; 1.00?265 li003.2! l.474C22 G.'iT~f9 295.7~25 

0.9!67 }.l 30.132 ; .474a22 :IDJ3.2! ~.~77269 I0742.A9 1 .at657a 0.9~32~6 2~D.u~3D 
! G.l 29.985 1.446578 10742.49 0.952:Sf 10490.44 I .4:0046 0.93004( 282.3815 

FllbL CQ!DiT!ONS iQO \tf::R SiOR~ 
! ~ MGOIFJED RATIIGNAL MEihjD WITH Tc=iD Mih A~D STGRM DLP~TI0~ !S MIN 

I 
i 

AREA 
(ACRES) 

c 

: 18.93339 

IN~LJW INC2EME~f INIT1Al INITIAl 
(~fS) iNFL0~ W~TER STGRAGE 

vJI.Uf1t ELE:JAnm' •.KUik 
( CU ~ i ) ( CU F T ) 

!Nill~l fiN~L FINAL FINAL DUTFLOW 
OU1FLDW STGRAGE ~ATER QUlFLOW VOLUME 

(CFS) VCLUME ELE~ATION \CFS) (CU FTJ 
( cu FT I 

0 0 0 0 0 
0.082 9.4666?6 :41~.82• 0 0 D 1398.728 0.50A~b9 O.lC4389 15.~9586 
O.lo7 18.93339 42?~.093 0.50438? 13~8.728 0.101389 5604.460 0.~05732 0.480016 8&.36219 
0.25 18.93339 5657.298 C.905732 5604.460 0.480016 11043.48 1.478261 0.980978 218.2726 

0.333 9.466696 4242.973 1.478261 11043.48 0.9809/8 14925.29 1.718222 1.436444 361.1630 
0.417 0.1 144o.484 I .71&222 14925.29 I .436444 159!9.54 1.777256 1.554512 452.222t 

0.5 0.1 29.88 :.777256 15919.54 !.554512 15492.75 1.751915 1.503830 456.9lt3 
0.5833 0.1 2~·.988 1.751915 15492.75 l.5Q3830 15447.61 1.749234 1.498469 450.1648 
0.6667 0.1 30.024 1.749234 15447.61 1.496469 15470.14 1.750572 1.501145 450.3022 

o.75 0.1 29.988 i.75D572 l547C.14 1.50114~ 15481.5~ 1.751249 I.S0249a 450.3664 
0.633 o.: 29.88 1.75li49 1548i.54 1.50249£ b488.1i 1.7516J9 1.503279 449.0632 

o.~'l67 0.1 30.132 :.7~i637' 15488.11 1.so:cv JS495.3S' 1.752071 1.504143 453.0982 
0.1 ?9.983 1.752071 15475.39 1.504143 15499.16 1.752295 1.504S9i 451.12% 
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FINAL CONDIT HI~ 100 YR 
MODIFIED RATIIONAL METHOD WITH Tc=IO MIN AND STORM DURATION 20 MIN 

C i SOIL MOIS Qp 
FACTOR 

8.91 0.699 2.68 1 16.69128 

TIME INFLOW INCREME.~T INITIAL INITIAL INITIAL FINAL FIN.ill FINAL OLITFLOI~ 
(HOURS) ( CFS) INFLOW WATE~ STORAGE OUTFLOW STORAGE WATER OUTFL_ill.l VOLI~H>" 

VOLU11E ELEVATION VOUJ11E ( CFS i VOLUME ELEVATI!Jl ( CFS) ( CLI Fn 
( CUF1) ( ClJFi) ( Cv FT ) 

0 0 0 0 0 
0.083 8.345640 1246.838 0 0 0 1219.839 0.45175'2 0.180716 26.99911 
0.167 16.69128 3785.582 0.451792 1219.839 0.180716 4920.914 0.833780 0.378195 84.50750 
0.25 16.6S'i28 4%7.354 0.833780 492G.914 0.378195 9724.754 !.339447 0.850151 183.5149 

0.333 16.69128 4967.354 1.339447 9724.754 0.850151 14380.16 1.685854 i.371709 331.9459 
0.417 8.345&40 3785.582 i.685854 14?.30.16 !.371i'G9 1769!.49 1.882465 1.764931 47A.2600 

0.5 0.1 1261.778 1.882465 17691.48 1.76493i 18413.10 1.925311 1.850623 540.1635 
0.5833 0.1 29.S'88 l.925j!J 18413.10 1.850623 17897.30 1.894686 1.789372 545.7810 
C.6667 0.1 30.024 1.894686 178?7.30 1.789372 1739&.97 1.B65097 1.730195 525.3575 

0.75 0.1 29.988 1.665097 17398.97 1.730195 16918.o6 1.836579 1.673158 510.2988 
0.833 0.1 29.88 1.836579 16918.66 1.673158 16456.79 1.80?155 1.618311 491.7455 

0.9167 0.1 30.132 1.809155 16456.79 1.618311 16007.34 1.78246B 1.564937 479.5883 
i 0.1 29.986 1.782468 16007.34 1.564937 15575.72 1.7So64l 1.513682 461.6083 

F!NAL CONDJTIONS 100 YEAR STORM 
MODIFIED AATIIONAL MfTHOD WITH Tc=10 MIN AND STORti OUKAT!Oi 30 MIN 

APIA 
(ACRES) 

c i SOlL MUIS 
FACTOR 

8.91 0.69)• 2.12 I 13.20355 

T!Mi; INFLOi4 INCREMENT INIIIAi.. INITIAl INJl!At FINAl. FINAL FINAL OUTFLOI~ 
( HWRS) ( CFS l ltlFLGW WATER STORAGE OUTFLOW STORAGE WATER OUTFLOW . V\lUI1E 

. VOU.JMt ELEVATION VOL!Jt( ( CFS) VOLLIMt ELEVATION ( CFS) ( CU FT) 
(CUFl) (CUFTJ {CUFf) 

0 0 0 0 0 
0.083 6.601775 986.3052 0 0 0 964.9477 0.357J~8 0.142955 21.35750 
0.167 13.20355 Z'994.56J 0.357388 964.9477 0.142955 3893.797 0.729170 0.291666 65.71509 
0.25 13.20355 3945.220 O.i29170 3893.797 0.291668 7698.176 1.126123 0.65i048 i4C.B419 

0.333 13.2035~ 3945.220 1.126123 7698.176 0.651048 11394.17 1.508560 1.017120 249.2245 
o.m 13.20355 3992.753 I.SOa560 11394.!7 1.017120 15014.34 1.723509 1.-447019 3n..sm 

0.5 13.20355 3945.220 1.723509 15014.34 1.4470!9 18465.96 1.928450 1.856901 493.6057 
0.5833 6.601775 2969.610 l.S'28450 18465.96 1.856901 20831.99 2.056200 2.168601 603.5838 
0.6667 0.1 1006.070 2.056200 20831.99 2.16&601 21179.38 2.073017 2.219051 658.6744 

0.75 0.1 29.9BB 2.073017 21179.38 2.219051 20557.46 2.042911 2.1:.'8734 651.9070 
0.833 0.1 29.88 2.042911 20557.46 2.128734 !9964.15 2.014190 2.042572 623.1933 

0.9167 0.1 30.132 :·.0!4190 19964.15 2.042572 19390.25 1.983330 1.966661 604.0312 
I 0.1 29.988 1.983330 19390.25 l.96b661 18840.27 1.950675 1.901350 579.9697 

I 
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FINAL COIIDITJIJIS 100 YE?;R STORM 
MODIFIED RATIIONAL METHOD WITH Tc=IO MIN AND STORM DURATION 40 MIN 

c i SOIL MOIS 
FASTOR 

Qp 

8.91 0.699 1.83 I 1 I .39740 

TIME INFLOI~ IN~REMENT INIT!Ai_ INITIAL IN\TIAL. FiNAL F!N:'1L FIN:¥. GUTFLOl~ 
(HOtlRS) · (CFS) INFLOW WATER STORAGE WlFLOW SiORAGE WhTER OU1FLQi,J VDLLit'~ 

VOLUME ELEVATION VOLUME (CFS) 'JOLUMC: ELEViiTION (CFS) (CU FT) 
( CU FT) ( CU FT ) ( CU FT ) 

0 0 0 0 0 
o.oB3 5.698702 85i.3861 o o o 832.~501 0.308500 o.J23400 JB.4359o 
0.167 11.39740 2584.93! OJOB500 832.950! 0.!23400 3358.042 0.6&0904 0.272361 59.83920 
o.2s 11.39740 3405.544 o.6807'04 3358.042 o.27236J 664i.l44 1.014857 o.s4noo 12::·.ws 

0.333 11.39740 3405.544 1.014857 6641.144 0.54:'200 9830.287 1.351188 0.861108 210.40!3 
0.417 !1.3974G 3446.575 !.351188 9836.i87 0.86ll08 1297G.S6 1.602159 i.204318 312.2926 

0.5 11.39740 3405.J44 !.602159 12970.J6 1.204318 I.'J9tS3.17 1.779846 l.S59692 412.9-~33 
0.5833 11.39740 3417.653 l.7i9846 !5963.1i 1.55%92 18861.69 1.9515'47 !.903894 519.3302 
0.6667 11.39740 3421.956 1.951947 1686! .69 1.903il'i4 21654.36 2.096001 2.288027 629.2913 

0.75 5.698702 ~.;63.390 2.09600S· 21654.36 2.288027 2349!.6! i.l84945 ~·.5~4837 726.i392 
o.833 0.1 866.32.S! 2.!54945 23491.61 2.JS48:l7 23491.ot 2.184945 2.554837 763.3854 

0.9167 0.1 3·3.132 2.1b4S·4S 23411.61 2.554237 l!.767.75 2.14'1905 2.449717 i53.9862 
I 0.1 29.988 2.14?'i05 227b7.75 2.44~717 22078.13 2.116523 2.349569 719.6051 

'lNAL cr,N'!l1IONS 100 lEAR STORM 
MOO IF lEO ~ATIIONiil METHOG lii lh Tc=!O MIN AND STORM DURATiON SO 11lh 

ARLA c j SOli. MGIS Q~ 
(ACRES) FACTOJ1 

8.91 0.69<1' l-.57 ' 9.778101 j 

TIME It·fLOw INCREMENT INITIAL INITIAL iN I HAL FINAL FINAL FINAL OUTFLOW 
(HOURS) (CrS) lN;:LOW WATER STORAGE OUTFLOW STORAGE WATER OLITFLCXrJ VOLUME 

VOLUME Ei.EVA TION VOLUt1C ( CFS) VDUJI1E ELEVATION (CFS) (CU FT) 
( CU Fl ) ( CU Fi ) lCU FT) 

0 0 0 0 0 
0.083 4.889050 730.4241 0 0 0 7i4.6Q7S 0.264669 0.105867 15.81664 
0.167 9.778101 2217.673 0.264-Y9 714.6075 0.105867 2877.709 0.637631 0.255052 ~4.57116 
0.25 9.77BIGI 2921.696 0.63768! 2877.709 0.255052 5093.45S' 0.915101 0.454094 105.9465 

0.333 9.778101 2921.696 O.'fiS!Oi 5693.459 0.454094 843'1.171 1.204123 0.723848 175.9846 
0.417 9.778101 2956.897 J.i04123 8439.171 0.723848 11137.i0 i.488!15 0.988908 258.96-SB 

0.5 9.778101 2921.696 1.488115 11137.10 0. 98E?OB 13717.87 1.646530 1.293061 340.9262 
0.5833 9.778101 2932.257 1.646530 13717.87 1.293061 i6217.85 1.7949o8 1.589936 432.2766 
0.6667 9.778101 2935.777 1.794968 162!7.85 1.589936 18633.20 1.938380 1.876761 520.42C~ 

0.75 9.778!01 2932.257 1.939380 18633.20 1.876761 20956.19 2.062213 2.i86639 609.2663 
0.833 9.778101 2921.696 2.062213 20'}56.19 2.186639 23176.35 2.169665 2.509055 701.5368 

0.9167 4.~050 2209.753 2.169685 23176.35 2.509055 24598.95 2.238549 2.7!5648 787.1540 
I 0.1 748.0582 2.238549 24598.95 2.715648 24536.24 2.235513 2.706540 813.002: 

1.083 0.! 29.88 2.2355!3 24536.24 2.706540 23774.59 2.198644 2.595932 792.1&95 
1.166 0.1 29.88 2.190.S44 23774.59 2.595932 23044.8t 2.163320 ?.489960 759.82:!3 
i.249 0 .l 29.88 2 .1633~'0 23044 .Bb 2 .485'960 22346.07 2.129493 i .388480 728.8390 

I 
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FINAL CON:JITICI6 100 YEAR STORI1 
· --· HOOIFIEO RATIIONAL I'IETHOO WITH Tc=10 MIN AMJ STORM OURATION 60 MIN 

AREA C i SOIL MOJS Qp 
(ACRES) FACTOR 

8.91 0.699 1.3-4 1 6.345640 

TINE INrlOW INCREMENT INITIAL INITIAL INITIAL FINAL FINI1L FINAL OUTFLOl4 
(HOORS) (CE) INFLOW WATER STORAGE OUTFLO~! STORAGE WATER OU[FLO'~ VDLLI!'IE 

VCLUME ELEVATION I)IJLUMC: ( CFS) VOL LIME ELEVATION CFS i ( CU FT) 
(CLJFT) (CUFl) (CUFT) 

0 0 0 0 0 
0.083 4.172820 623.4193 0 0 0 609.9197 0.225896 0.090358 13.49955 
0.167 8.345640 1892.79i 0.225896 609.919i 0.090358 2452.900 0.599351 0.239740 49.91097 
0.25 5.345640 2493.677 0.599351 2452.800 0.239740 4855.123 0.826855 0.371731 91.35391 

0.333 8.345640 2413.677 0.82b855 4855.123 0.37173i 7203.261 1.074027 0.602425 145.5390 
0.4i7 8.345640 2523.721 1.074027 7203.261 0.602425 9510.536 1.316898 0.829105 216.4474 

0.5 8.345640 2493.677 1.316898 9510.536 0.829105 11722.56 1.528058 1.056117 281.6522 
0.5833 8.345640 2502.690 1.528058 11722.56 1.056117 i38/0.30 1.655581 1.311162 354.9499 
O.bbbl 8.345640 2585.695 1.6555B; 13B70.30 1.311162 15945.34 !.778787 1.557575 430.6549 

0.75 8.345640 2502.690 i .778787 15945.34 1.557575 17945.3j 1.897538 J. 795076 502.6965 
0.8"33 8.345640 2493.677 1.697538 17945.33 1.7950;6 1%6/.76 2.009524 2.028573 571.2533 

0.9167 6.345640 2514.708 2.009524 19867.76 2.028573 21730.46 2.099693 2.299079 652.0043 
1 &.34SMO 2502.690 2.099693 21730.46 2.299079 zasos.Ob 2.1sss91 2.556791 728.0893 

1.083 4.172820 i87G.258 2.1&5597 23505.06 2.5St.79l 24587.86 2.238012 2.714037 787.4618 
1.166 0.1 638.3593 2.238012 245&7.86 2.714037 24418.93 2.229635 2.689505 807.2892 
1.249 0.1 :1.8& 2.229835 24418.93 2.689505 23660.90 2.193i41 2.579423 787.1779 
1.332 0.1 29.88 2.193141 2366C.90 2.57942J 2L135.78 2.158039 2.474119 754.9993 
1.415 0.1 29.88 2.l580:iS' 22925.76 2.474119 22241.46 2.124429 2.373288 724.2Q28 
1.4'78 0.1 29.88 2.124429 22241.46 2.373288 21576.63 2.092:'46 2.276748 694.7143 

FHIAL CONDIT! ONS I 00 YEAR Si ORM 
MtJGIF!fD RATIIONti 11fTHOO WITH Tc=lO MIN AND STORM OlJRATIC~i 70 MIN 

AREA 
g,q/ 

i SOIL NOJS Qp 
/,;... I 7. "17370B 

TINE INFLOIJ INCREMENT INITIAL INITIAL ItHiiAL FIN;iL FINAl. FINAL OUTFLOil 
(HOURS) (CFS) !NfWw WA1ER STORAGE OUJFCFLSow)· SVOTOR~~ E Ewv''AAT1E1~, OUlFCFLQW) (~~'-FUMf;T 

VOLUI1i:: ELEVATIOO VOUJ11£ 1 · Lvul L. un S w FT) 
( CU FT) ( CUF1) ( CU Fl ) 

0 0 0 0 0 
0.083 3.736854 558.2859 0 0 0 546.1968 0.202295 0.080918 12.08915 
0.167 7.473708 1695.036 0.2022t5 546.1968 0.080918 2194.159 0.576050 0.230420 47.07433 
0.25 7.473708 2'233.143 0.576050 2i94.!59 0.230420 4344.83i 0.773140 0.32151'7 82.47144 

0.333 7.473708 2233.143 0.773140 4344.831 0.321597 6450.96G-.0.994E2S 0.528516 127.0069 
0.417 7.473708 2260.049 0.994838 6450.968 0.528516 8520.453 1.~12679 0.731834 190.5649 

0.5 7.473708 2233.143 1.212679 8520.453 0.731834 10505.78 1.421661 0. 926884 247.8124 
0.5833 7.473708 2241.215 1.421661 10505.78 0.926884 12436.94 1.570475 1.140951 310.0512 
0.6667 7.473708 2243.906 1.570475 12436.94 1.140951 14304.99 1.681391 1.362782 375.8605 

0.75 7.473708 2241.215 1.681391 14304.99 1.362782 16105.48 1.788295 1.576591 440.7298 
0.833 7.473708 2233.143 1.788295 16105.48 1.576591 17836.82 1.891095 1.782190 501.8020 

0.9167 7.473708 2251.977 1.89i095 17836.82 1.782190 19521.64 l.S'S'Il32 1.982264 567.1526 
l 7.473708 224!.215 1.991132 !9521.64 1.982264 21133.% 2.070815 2.212446 628.9549 

i.083 7.473?08 2233.W 2.070815 21133.90 2.212446 22b7i',58 2.14529-i 2.4258Y7 694.4626 
1.166 7.473708 2233.i43 2.145299 22672.58 2.~35897 24145.92 2.216619 2.649'857 759.8118 
1.249 3.736854 1674.857 2.216619 24145.92 2.64S~57 2~J1C.24 l.258459 2.775377 810.530! 
i.33i 0. i 573.2259 2.255459 25010.24 2.775377 24759 .b2 2.246327 2 .738'181 82'3 .8452 
1.415 0 .I 29.88 2.246327 24759.62 2.738981 23987.84 2 .2ot!907 2 .c.n901 POl.6630 
1.498 0.1 21.SB 2.208967 23987.84 2.626901 23248.84 2.173194 2.519SS2 708.&&47 

I 
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~~~m~J~ffi(j§ ~JY!flrc=IO MIN AND STORM [)U(AT!Oil 80 MIN 

AREA c i SOIL MOIS ~ 
(ACRES) FACTOR 

8.91 0.699 1.07 1 6.664056 

TIME INFLOW INCREMENT INITIAL INITIAL INITIAL FINAL FINAL FINfl. OUTfLOlJ 
~·{H~J. (CFS) INFLOW WATER STORAGE OUTFLOW STORAGE WATER OUTFLOW VOLUii 

VOL UN~ ELEVAT!il~ VOUJI'( ( CFS j VOLU11£ ELEVATION ( CFS) ( CU FT) 
(CUFTJ (CUFTJ (ClJFT) 

0 0 0 0 0 
0.083 3.332028 497.8050 0 0 0 487.0255 0.180379 0.072151 10.77949 
0.167 6.664056 1511.407 0.180379 487.0255 0.072151 1953.993 0.554413 0.221765 44.44031 
0.25 6.664056 1991.220 0.554413 1953.993 0.221765 3868.641 0.726904 0.290761 76.57159 

0.333 6.664056 1991.220 0.726904 386B.641 0.290761 5747.782 0.920819 0.459431 112.0788 
0.417 6.664056 2015.210 0.92~819 5747.782 0.459431 7596.597 1.115431 0.641069 166.3956 

0.5 6.664056 1991.220 1.115431 7596.597 0.641~)9 9370.233 1.302129 0.815321 217.5847 
0.5833 6.664056 1998.417 1.302129 9370.233 0.815321 11098.68 1.484072 0.9&5134 269.%03 
0.6667 6.664056 2000.816 1.484072 11098.68 0.985134 12774.32 1.590507 1.181014 325.1822 

0.75 6.664056 1998.4!7 1.590507 12774.32 1.1810!4 1438S'.81 1.686427 1.372855 382.9272 
0.833 6 .664056 1991.220 1.686427 14389.81 1.3/2e55 15943.26 1.77&664 1.557328 437.7694 

0.9167 6.664056 2008.013 i.778664 15943.26 1.557328 17454.97 1.868422 1.736845 496.3003 
l 6.664056 1998.417 1.868422 17454.97 1.736845 18?06.70 1.954619 1.909239 546.6939 

1.083 6.664056 1991.220 1.954619 18906.70 1.909238 20300.22 2.030459 2.091377 597.6921 
1.166 6.664056 1991.220 2.030459 20300.22 2.0?1377 21637.~3 2.09)194 2.295583 653.9180 
1.249 6.664056 1991.220 2.095194 21637.53 2.285583 22918.03 2.157180 2.471541 71G.7145 
1.332 6.664056 1991.220 2.157180 22918.03 2.47154! 24144.15 2.216533 2.649601 765.0'}88 
1.415 3.332028 1493.415 2.216533 24144.15 2.64ttNl 24144.15 2.2165J3 2.649601 791.7009 
1.498 0.1 512.7450 2.216533 24144.15 2.64960~ 23871.12 2.203317 2.609951 785.7772 
1.581 0.1 29.B8 2.203317 23871.12 2.60~951 23137.07 2.167793 2.503351 763.9274 
1.664 0.1 29.88 2.167783 23137.07 2.503351 22434.20 2.133759 2.401278 712.7517 
1.747 0.1 29.88 2.133759 22434.20 2.401278 21761.18 2.101180 2.303541 702.?001 
1.83 0.1 29.&8 2.101180 21761.18 2.303541 21116.74 2.069984 2.209954 674.3163 

1.913 0.1 29.88 2.069984 21116.74 2.209954 20499.68 2.040114 2.120343 646.9465 
2 0.1 31.3~ 2.040114 20499.68 2.120343 19880.98 2.010164 2.030494 650.0210 

2.003 0.1 29.BB 2.010164 19880.98 2.030494 19315.02 1.9788631.957727 595.8402 
2.1M 0.1 29.88 1.97886319315.021.957727 18769.601.9464791.892959 575.2925 
2.249 0.1 :1.88 1.94647Y 18769.60 1.892959 18243.21 1.915224 1.830449 556.2771 
2.332 0.1 29.88 1.915224 18243.21 1.830449 17735.16 1.885059 1.770118 537.9247 
2.415 0.1 29.88 1.885059 17735.16 1.770116 17244.83 1.855945 1.711891 520.2122 

I 
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FINAL COODITIONS 100 YEAA STORM 

HOOIFIEO RATIIf.tW. 11HHOO WITH Tc::JO Ml~ A.~O STORM DURATIO!l 90 MiN 

AREA 
~ ~ ACR£5) · 

c i SOIL MOlS 
FACTOR 

8.91 0.699 0.95 1 5.91&685 

TI~ INROIJ INCREMENT INITIAL INITIAL 
(HOURS ( cr~ \ lNFLU~! ~!A1ER STORAGE :., 

. VOL.U!~ ELEVM I ON VOLUI1E 
(CU F11 (CU FT) 

INITIAL f It\AL FINAL 
OUTFLOW STORAGE WATER 

( CFS) VilU~C ELE'JATION 
(CU FT j 

FINAL 
OUTFLO\.! 

( CFS) 

0 D 0 0 0 

OUTFt.OW 
\:CUJ/1£ 

(CIJ FT) 

0.083 2.958342 441.9764 0 (! 0 432.4058 0.160150 0.064060 9.570582 
0.167 5.916685 134i.904 0.160150 432.4058 0.064060 1732.301 0.53444! 0.213776 42.00891 
0.25 5.916685 1767.905 0.534441 1732.301 0.213776 3427.2C5 0.68712~ 0.274854 73.00145 

0.333 5.916685 1767.905 0.687135 3427.20!! 0.274854 5094.990 0.852104 0.395297 100.12® 
0.417 5~916685 178U05 0.852104 5094.990 0.395297 6740.218 1.0252&6 0.556933 143.9773 

0.5 5.916685 1767.905 1.025286 6740.216 0.556933 8318.54~ 1.191425 0.711997 189.5783 
0.5833 5.916685 1774.295 1.191425 8318.545 0.711997 9856.6t9 1.353333 0.863111 236.1718 
0.6667 5.916685 1776.42S 1.353333 9856.669 0.863111 11351.59 1.5~6032 1.012064 ?81.50i3 

0.75 5.916685 1774.295 1.506032 1135i.59 l.Oi2064 1275'6.66 1.591833 1.183667 329.2279 
0.833 5.916085 1767.905 1.591833 12796.66 1.183667 141GU3 1.674340 1.348680 378.33?6 

0.916? 5.916665 1782.815 1.674340 14186.23 1.848680 15~38.47 1.754629 1.501259 430.57/i 
l 5.9io685 1774.295 1.75462'7 15538.4? 1.50925? 16837 .OS 1.831733 1.66346\J 475.7!84 

1.083 5.916085 1767.905 i.831733 16837.05 1.663466 18085.75 1.905875 1.811751 519.1975 
. 1.166 5.916685 1767.905 1.905875 18085.75 1.1311751 19290.93 1.977433 1.954S.:i6 562.7327 

1.249 5.916685 !7o7.9GS 1.977433 19290.93 1.954866 20451.05 2.0j7760 2.113281 607.7813 
1.332 5.916685 1767.905 2.037760 20451 .OS 2.113281 21563.37 2.09!605 2.274815 6S5.S916 

. 1.415 5.916685 1767 .. 905 2.091605 21563.37 2.274815 22628.46 2.143163 2.4~48'1 702.8231 
1.496 5.916685 1/67.905 2.143163 22628.46 2.429489 23648.30 2.192531 2.577593 742.058i 
UBl 2.958342 i32~.929 2.192531 23t.4&.30 2.5775% 23648.30 2.1)'2531 2.577593 770.iB49 
1.664 0.1 456.91o4 2.192531 23648.30 2.577593 2:~267.34 2.174089 2.522269 76i.9195 
1.747 0.1 29.88 2.i74089 232t7.34 2.52no9 22558.b0 2.!3S'781 2.419:344 73B.2771 
1.83 0.1 29.88 2.139781 22558.60 2.419344 2:680.30 2.106?46 2.320839 708.1834 

1.9i3 0.1 29.88 2.106946 21880.30 2.320839 21230.80 2.075506 2.226518 679.3752 
2 0.1 31.32 2.075506 21230.80 2.226518 Z'OS/?.58 2.043982 2.131'147 682.5357 

2.083 O.i 29.88 2.04398£' 20579.58 2.131947 19985.33 2.0152lt 2.04:k,48 624.1328 
2.166 0.1 21.88 2.015216 19985.33 2.045648 194!5.33 l.98i81S' i.969639 599.13840 
2.;:·49 0.1 29.88 :.7'84319 19415.33 Ub%3918866.421.%2227 15'0445:. S78.7a98 
2.332 0.1 29.88 1.952227 18Bb6.42 !.904455 18336.65 1.920772 1.841543 559.6525 
2. 4! 5 0 .1 29.88 I. 920772 18336.65 I. 841545 1782). 35 l. 8904! 3 i .780827 541.1325 
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L _j FltW. CONDITIOOS 100 YEAR STORM 
HOOIFJEO RAT! ICWL METHOO WITH Tc=10 MIN A.'lO STORM OORATION 120 MIN 

AREA C i SOIL MOIS Qp 
(ACRES) FACTOR 

·~ 8~9J 0.699 0.7 1 4.359663 

1 
J (HeMs~ INFLOl4 INCREMENT INITIAL INITIAL INITIAl. FINAL FINAL FINAL OUTFLOW 

( CFS) INFLOfi WATER STORAGE OUiFLUW STOi{hGE WATER OUlFLUW VLlLllME 
VOLUME ELEVATiON VOL~lf'IE ( CFS} VOi..UI'IE ELEVM ION ( CFS) ( CU FT ) 

( CU FT) ( CU FT) ( CU Fl ) 

0 0 0 0 0 
0.083 2.179831 325.6668 0 0 0 31&.6148 0.118005 0.047202 7.052007 
o.167 4.359663 900.77i5 0.118005 318.6146 c.047202 12/l.?o! 0.471022 v.1B&409 35.62443 
0.25 4.359663 1302.667 0.471022 1271.761 0.100409 2510.154 0.604513 0.24i807 64.27435 

0.333 4.359663 1302.60 0.604518 25!0.154 0.241807 3733.981 0.714773 0.28590'1 78.84026 
0.417 4.359663 1318.362 0.714773 3733.981 0.2857'09 4951.476 0.836997 0.381197 i00.8665 

0.5 U59663 1302.667 0.836997 495!.476 0.38llT 6123.04f 0.960320 0.496299 131.0980 
0.5fr.i3 4.359663 1307.375 0.9603£'0 6123.046 0.4S62S'9 7264.772 1.030502 O.f.0846S 165.6489 
0.666/ 4.359063 1308.945 1.08CS02 7264.772 0.6QS46B 8374.662 !.197332 0.71751C 199.0J60 

0.75 4.359663 1307.375 i.l97332 6374.662 0.717510 9451.015 1.310633 0.823257 231.02:'7 
0.833 4.359663 1302.667 1.310633 9451.015 0.82:>257 10492:40 1.420253 0.925Jb9 261.2748 

0.9167 4.359663 1313.6~13 1.42025'3 10492.40 0.925569 11511.2€ 1.515513 1.031027 ~9UBD9 
I 4.359663 1307.375 1.515513 11511.28 1.031021 12492.00 1.573744 1.147489 326.64t.7 

1.083 4.359063 1302;667 1.573744 !24)'2.00 1.147489 1:;435.07 1.629739 1.259·\79 359.6011 
1.166 4.359663 1302 .667 1.629739 13435.0/ 1.25'}479 14345.26 1.6837d2 1.367Sb4 3'12 .4803 
1.2·W 4.359663 1302.607 1.683782 14345.26 1.367564 15223.71 1.735940 1.471881 424.2132 
1.332 4.359603 1302.667 1.735940 15223.71 1.471881 16071.54 1.786280 1.572561 454.8398 

. 1.415 4.359663 1302.667 1.786280 16071.54 1.572561 16639.81 1.834!Jb5 1.669731 484.3986 
1.498 4.359663 1302.667 1.834&65 16889.81 1.669731 17679.55 1.681757 1.763514 512.9269 
1.581 4.359063 1302.667 1.881757 17671.55 1.763514 l844i.75 1.9270i3 I.B5402b 540.4606 

· U.o4 4.359663 1302.667 1.927013 i844i.75 1.854026 19177.39 1.970691 1.941383 567.0343 
1.747 4.359663 1302.667 1.970691 1S'l77.39 1.941:)03 19886.54 2.010433 ;•,031301 593.519i 
1.63 4.359663 1302.667 2.010433 19886.54 2.031301 20~7.48 2.043396 2.130!88 621.7266 

1.913 4.359663 1302.667 2.04335'6 20567.4R 2.i30i88 21219.~ 2.074S'58 2.224876 65C.6468 
2 4.359663 1365.446 2.074~58 212i9.50 2.224876 21873.24 2.106605 2.319815 711.6988 

2.083 2.179831 977.0004 2.106605 21873.24 2.319815 21873.24 2.106605 £'.319815 693.1608 
2.166 0.1 340.6G68 2.106605 21873.24 2.3!9815 21527.83 2.089004 2.269653 685.6667 
2.24~ o.1 :s·.s8 2.0B98B4 21527.83 2.269653 20snzs 2.os~'i6? 2.177503 664.4052 
2.332 0.1 . 29.88 2.059i67 20893.28 2.177503 20285.69 2.029755 2.039267 637.4556 
2.415 0.1 29.88 2.029755 20285.69 2.089267 19703.9i 2.001);-3 2.004779 611.6507 
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:tJRiilHinL CONt.lliiONS 
RUNOFF SUI'IMRY 

BASIN PAAAMETER 

AREA (ACRES) 
~;REA ( SQU;;RE MJLES) 

I'!AXIMJM ELEVA Tloti 

MJNIMU~ ELEVATION 
LDliGEST WATER GOURSt 

~E~GTH (FEET J 
SLOPE 

RU}~GfF--SCS METf!DD ( ~NCH) 
2~ HC!JR 

2-·1 EtiR 
!D-'rlHR 
l 00- YfhR 

RU~G~F--SCS HETHGD (INCH) 
£, hJUR 
· :'-YEriR 

iO-YEAR 
i 00-llh~ 

2-YEAR fEAK FLOW (CFS) 
RATIONAL ME.JHCO . 
er-r ME~,.,.D 24 f''"' i · :.r~ r-:~ 1nx- \. :'~r.J~ · 
Jv.> .lt:. .. uv \o hJu~j 

100-YEAR RUNOFF VGLU~E (~u._;T,) 
MODJFlED RA(IONAL M_E1H00 (24 r.R) 
SCS METHDO 24 H0UR I · 
···r- MET'':lO .. ,., ..• _); 
;~~ ~u \b nUUK 

BASiN 1 BASH; 2 

7.11 l.BO 

0.0111 C.OG28 

46tC.63 4658.66 

.6~~.38 464~.26 

9.05 4.5C 

3.60 3. tO 
2.01 2 .D: 
1.56 i. 56 

c.;;:.2 
0.222 
0.782 

O.JO 
G.OJ 
0.00 

0.00 c.oo 
c.oc 

('; ("(""'; 
v .:.J,J/ 

0.232 
0 .60~· 

J.C9b 
J .~:J~ 
O.d07 

0. S;l 
0.61 
0.4E 

t·~tl~i',DO 
lSC(:, .~C 
;:8::;.oo 

. 9 ~ 
.OJ. 
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.· .·Sl MARYS 
fiNAL Cui\DJTIONS 
RUNOFF SUtiMRY 

BASI~ PARAMETER 

AREA (ACRES ) 
AREA (SQUARE r.ILES) 
MAXIMUM ELEVATION 

HJIUMUM ELEVATION 

LONGEST WATER COURSE 
LENGTH (FEET) 
SLOPE 

__ T1HE gf_JONCENTRATlON ( MH1U:C) 

2-YEAF. RAINfAL.L 
RAlJO~riL ~E'ri\JD (INCH/fiR' 
S ~:: "''T""" 1 IN····H '~-4 HL.' 1'" J '•"' '"- nl!IJ 1 t-•tt. ·v~) 
SC.S MEIHGD \ l~~B;6 HnUR i 

10-YEAR RAINFALL 
RATIO~Al H~JHCD (INCH/HR) scs HE! LO) \ 1 K~f:/2 4 j{;lp I 
SCS METH0D 1 iNC~/6 HDJRJ 

RUNOFF--SCS METHOD (IN~h) 
6 HOUR 
2- YE~R 
10-YEAR 
100· \U,R 

f!ASIN 1 

8.91 

0.0139 

4boG.c3 

ll.38.3S 

869.00 
0.025& 

~.40 

c. ~0 
0.70 
0.55 

: ·~·~ l.U 
C.8} 

~:~r 
i .JC 

r · t 1 
.,., ... IJ. 

0 ,~115 
L!24 

G.G20 
0.249 c. i 4'1 

~.8/ 
l '17 
1.4a 

,.,,... ,,.. 
~L .~J 
15 .ib 
H.:~· 

36Yj.CC 
3.Jt.2 .00 
424~.00 

3144J.CO 
:)ti24i .00 
34432.00 

0.54 
0.12 
0 .2:· 
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SUMMARY OF SOLUTIONS FOR VEHICLE/PEDESTRIAN CONFLICTS 

As a result of investigation and traffic analysis, the following 
recommendations will provide for the safety of pedestrians and 
vehicular traffic flow. 

1 . By improving the line-of-sight for north bound vehicles on 7th 
street making a right turn to Patterson Road, will keep 
vehicles from encroaching in the pedestrian crosswalk. This 
will also be beneficial for vehicles merging with eastbound 
traffic, as they will be able to see oncoming traffic. This 
can be accomplished by the a combination of the following: 

a) Remove 10 parking spaces, 1 ocated at the southwest corner 
of the intersection bordering Patterson Road, from 
service. 

b) Move the "stop-bar" for northbound traffic in the through 
and left-turn-only lanes to the south while keeping the 
"stop-bar" for the right-turn-only lane in the same 
location. This action will aid the vehicle performing the 
right turn maneuver to view on-coming traffic. 

2. "No right turn on red when pedestrians in crosswalk" 
restriction at the south side of the intersection of Seventh 
St. with Patterson Road. This will give the pedestrian the 
right-of-way during the walk phase. 

3. Lengthen the "walk" signal for pedestrians at the 7th Street 
and Patterson Road intersection. This will allow for a more 
comfortable crossing time for the expected increase in 
pedestrian traffic. 

4. Install fencing and remove sidewalks adjacent to current 
parking lot on the east side of 7th Street. This plan will 
deter pedestrian traffic from crossing 7th Street in the 
middle of the block by all owing the only access to the 
sidewalk at the location of the signalized "crosswalk". 

5. Provide parking lot entrance/exit on Patterson. This plan 
allows for a full access driveway to accommodate the parking 
lot located at the southeast corner of 7th Street and 
Patterson Road. The use of this driveway will allow vehicles 
to enter and exit the parking lot from Patterson Road, thus 
eliminating some congestion at the intersections of 7th Street 
and Wellington Avenue. 

6. Minimize use of 7th and Wellington by providing employee 
information and signage at the Wellington exit directing 
traffic on Wellington to the Bookcliff and 12th intersection. 

1 
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In conclusion, the combination of all solutions listed is 
recommended. Increased policing and enforcement will be required 
initially for new traffic regulations. Once implemented, the safety 
of pedestrians and vehicles will provide permanent benefit to the 
overall public. 

INTRODUCTION 

The following report is an impact study for traffic and pedestrian 
volumes generated by a proposed development of an employee parking 
lot for St. Mary's Hospital. 

The proposed site for this facility is located at the southeast 
corner of 7th Street and Patterson Road (see Vicinity Map, Figure 
1). There is an existing parking lot which is bordered by 7th 
Street on the west and Patterson Road on the north. This existing 
parking lot contains 130 parking stalls. The proposed addition will 
be constructed immediately to the east containing 360 additional 
parking stalls, making a total of 490 spaces. Both parking lots 
will be using a common entrance/exit located on Wellington Avenue 
near 7th Street, whi 1 e a proposed full access driveway wi 11 be 
constructed on Patterson Road to accommodate both parking lots. The 
intersection most directly affected by the increase in vehicle 
traffic volume is 7th Street and Wellington Avenue. The general 
geometry of this intersection is a "T" shape with 7th Street being 
the main thoroughfare, north and south, and Wellington Avenue is a 
minor street to the east. 7th street has four lanes of travel with 
two ~n each direction separated by a painted meridian. This 
meridian serves as a left turn lane for south bound traffic and a 
merge lane for left turns off of Wellington. To lessen the impact 
of increased vehicle traffic volume at 7th Street and Wellington 
Avenue, in-house directives and special· signage erected at the 
Wellington Avenue exit of the parking lot will encourage traffic to 
exit east towards Bookcliff Avenue. 

~In 1985, the City of Grand Junction established a requirement to 
maintain a Level of Service (LOS) C for all traffic ways in the 
city. A Level of Seriide A is the mos~ desirable whereas LOS F is 
unacceptable. The proposed parking lot will have a impact on the 
intersection of 7th Street and Wellington Avenue and the traffic of 
Patterson Road. 

There will be an increase in pedestrian traffic across 7th Street 
to access the hospital and then return to the parking lot. The only 
designated crosswalk in the vicinity of the proposed facility is at 
the intersection of 7th Street and Patterson Road. 
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PROJECTED TRAFFIC VOLUME 

The existing parking lot and the proposed project are on the east 
side of Seventh Street and are designated as employee parking only. 
To determine the increase of vehicular traffic entering and exiting 
the parking facilities, a correlation to the existing pedestrian 
traffic will be made. The largest pedestrian volume (including all 

·people that are presently short cutting) at 7th and Patterson was 
observed during the 7:45 to 8:00 AM time period. During the 15 
minute period 18 people were counted crossing the street from the 
parking lot to the hospital. At this particular time there were 49 
vehicles occupying space in the existing 1 ot. The 18 drivers 
(pedestrians) represent 37% of the parked vehicles. Prorating this 
to the total existing and proposed parking (37% of 490 spaces), the 
maximumnumber of vehicles considered to be exiting the lot will be 
182. If these drivers arrive at the same shift it is entirely 
possible they may exit at the same time. Therefore it is possible 
to use the 182 vehicles for the morning peak, 7: 15 to 8:15AM, or 
the afternoon peak traffic hour, 4:15 to 5:15 PM. for the worst 
case scenario. 

SEVENTH AND WELLINGTON VEHICULAR ANALYSIS 
(With exit only for the North Entrance on Patterson) 

7th Street, with many medical offices, facilities and clinics, is 
a major north and south thoroughfare for the City of Grand 
Junction. Wellington is a minor coil ector also serving a 1 arge 
majority of the medical services in Grand Junction. Table 1 
provides traffic information as observed by Western Engineers, Inc. 
in May~ 1992, at the 7th and Wellington intersection. There are two 
major peak times, one around the noon hour and the other between 
3:15 to 4:15 P.M. The peak hour of traffic exiting the proposed 
parking lot is determined to be between 4:15 to 5:15 P.M. This 
report will focus on the latter time period for the analysis 
comparison. 

Table 2 tabulates and collates the data of existing traffic to 
calculate the current LOS using the programmed sequences of the 
1985 HCM Traffic Analysis software. The conclusions identify LOS 
for the following traffic movements as follows: 

EXISTING LEVEL OF SERVICE 

1. Left hand turn from Wellington to 7th LOS E 
2. Right hand turn from Wellington to 7th LOS A 
3. Left hand S/B lane of 7th to Wellington LOS A 

Table 3 tabulates and collates information based on observation 
with direct proportion of pedestrians crossing 7th Street to the 
number of vehicles in the existing parking lot. This percentage 
(37%) was used to determine the number of vehicles anticipated 
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during the peak hour. The largest impact on the intersection will 
be during the late afternoon shift change, when employees combined 
with vehicles from medical offices on Wellington Avenue attempt to 
exit onto 7th Street. The peak hour for vehicle traffic exiting the 
parking lot that will have the greatest impact on existing traffic 
is 4:15 to 5:15 P.M. Using the 37% described above, then applying 
this to a full capacity for both parking lots (490 vehicles), a 
peak vehicle traffic count of 182 VPH was arrived at. Assuming that 
20% of the 182 vehicles will use the exit only on to Patterson 
Road, the remaining 146 vehicles will exit onto Wellington Avenue 
and ultimately use the intersection referenced. Using a ratio of 
vehicles currently using the intersection during the anticipated 
peak hour, 70% (102 vehicles) will turn right and 30% (44 vehicles) 
will turn left. This projected traffic volume at 7th Street and 
Wellington Avenue is 290 VPH right-turn and 126 VPH left-turn (see 
Figure 2). 

Traffic Volumes 

EXISTING PROJECTED TOTAL 
VPH VPH VPH 

l. Left hand turn 
Wellington to 7th 82 44 126 

2 . Right hand turn 
Wellington to 7th 188 102 290 

3. Left hand S/B lane 
7th to Wellington 48 0 48 

In comparison, volume of traffic and its direction of flow were 
derived from "Trip Generation", 5th Edition, Institute of 
Transportation Engineers. The pertaining section to the proposed 
parking lot is HOSPITAL 610 "Employees on a Weekday, Peak hour of 
adjacent Street Traffic, One Hour Between 4 and 6 P.M.". Using the 
average rate of vehicle per employee (in this case, employee will 
reference the number of parking stalls), 0.33 vehicle per employee, 
the resultant traffic volume is 162 VPH. This volume is well below 
the calculated 182 VHR, thus the higher estimated volume is used in 
the calculations to determine the LOS at the intersection. 

PROJECTED LEVEL OF SERVICE 

1. Left hand turn from Wellington to 7th LOS E 
2. Right hand turn from Wellington to 7th LOS A 
3. Left hand S/B lane of 7th to Wellington LOS A 

Comparing the existing to the projected LOS, there is no change in 
the Level of Service of the intersection at 7th and Wellington due 
to the increased traffic from the proposed project. 

4 
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FIGURE 2 

PROJECTED VEHICULAR TRAFFIC 
7TH STREET AND WELLINGTON A VENUE 

TOTAL PEAK HOUR 182 VEHICLES 

A - RIGHT TURN 
EXISllNG 188 VPH 
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TOTAL 290 VPH 

8 - LEFT TURN 
EXISllNG 82 VPH 
PROPOSED 44 VPH 
TOTAL 1 26 VPH 
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For comparative purposes, two hypothetical traffic scenarios are 
presented in Table 4. These calculations determine the number of 
vehicles needed to raise the LOS to the next higher 1 evel on 
Wellington only. 

PROPOSED PATTERSON ROAD DRIVEWAY TRAFFIC ANALYSIS 
(Without Wellington Avenue) 

In order to relieve the impact of vehicles exiting the parking lot 
on the intersection of 7th and Wellington, a driveway can be 
constructed allowing right and left turns onto Patterson Road. As 
discussed earlier, the projected number of vehicles exiting the 
parking lot during the peak hour (4:14 - 5:15) is 182 cars. For the 
analysis, 54 VPH are estimated making a left-turn from the driveway 
and maintain a LOS E. The remaining 128 vehicles are assumed to 
make a right-turn movement. Table 5 tabulates the traffic count at 
the proposed parking lot driveway and Patterson Road. 

Traffic Volumes 

1. Left hand turn 

2 . 

3 . 

Driveway and Patterson 
Right hand turn 
Driveway to Patterson 
Left hand W/B lane 
Patterson to Driveway 

PROJECTED LEVEL OF SERVICE 

PROJECTED 
VPH 

54 

128 

10 

1. ., ... 
3. 

Left hand turn from Driveway to Patterson 
Right hand turn from Driveway to Paterson 
Left hand W/B lane of Patterson to Driveway 

DISTRIBUTION THROUGH BOTH EXITS 
(Wellington and Patterson) 

LOS E 
LOS P. • 
LOS B 

The total exodus from the parking lot will not occur at one 
particular exit. Drivers will use Wellington to some degree 
depending on their destination. A majority of the people will use 
Patterson as it provides the most efficient access to the greater 
parts of Grand Junction. The 182 vehicles were distributed between 
the two entrances/exits with 109 cars are proportioned to Patterson 
and 73 vehicles to Wellington. 

The driveway exit at Wellington will distribute approximately 18 
cars eastbound on Wellington and 55 cars to 7th Street. It is 
anticipated that the 18 cars going eastbound on Wellington are the 
result of the signage at the exit and the long delays to merge onto 
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7th Street. Of the 55 vehicle approaching 7th and Wellington, 25 
vehicles will make left turns and the remaining 30 will right turn 
onto Wellington. These two turning motions must be added to the 
existing traffic as shown in Figure 3. 

Traffic Volumes 

l. 

2 . 

3 . 

Left hand turn 
Wellington to 7th 
Right hand turn 
Wellington to 7th 
Left hand S/B lane 
7th to Wellington 

PROJECTED LEVEL OF SERVICE 

EXISTING 
VPH 

82 

188 

48 

PROJECTED 
VPH 

44 

102 

0 

1. Left hand turn from Wellington to 7th LOS E 
2. Right hand turn from Wellington to 7th LOS A 
3. Left hand S/B lane of 7th to Wellington LOS A 

TOTAL 
VPH 

126 

290 

48 

Returning to the driveway entrance and exit at Patterson, the 109 
cars exiting onto Patterson are divided with 55 vehicles making 
right turns and 54 VPH making left hand turns onto Patterson. Also 
included are 10 left hand turns from the west bound lane on 
Patterson (see Figure 4). 

l. 

2. 

3. 

Traffic Volumes 

Left hand turn 
Driveway and Patterson 
Right hand turn 
Driveway to Patterson 
Left hand W/B lane 
Patterson to Driveway 

PROJECTED 
VPH 

55 

54 

10 

PROJECTED LEVEL OF SERVICE 

l. 
2 . 
3 . 

Left hand turn from Driveway to Patterson 
Right hand turn from Driveway to Paterson 
Left hand W/B lane of Patterson to Driveway 
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LOS A 
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FIGURE 4 

PROJECTED VEHICULAR TRAFFIC 
PROPOSED DRIVEWAY AT PATTERSON ROAD 
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VEHICLE GAP COUNT 

The "critical gap", as defined in HIGHWAY CAPACITY MANUAL Special 
Report 209, Transportation Research Board, 1985, is the median time 
headway between two successive vehicles in the major street traffic 
stream that is accepted by drivers in a subject movement that must 
cross and/or merge with the major street flow. This gap must be 
considered in design whenever a vehicle attempts a movement that 
conflicts with the major traffic flow. The above referenced manual 
suggests a critical gap, based on the posted speed limit of 35 mph, 
of 7.3 seconds to make a left hand turn from the parking lot to 
westbound on Patterson. This 7.3 seconds is the suggested time that 
a driver can execute a selected maneuver with confidence that the 
gap wi 11 remain stahl e as the vehicle crosses through it. The 
critical gap of 7. 3 seconds is applicable to both the 7th and 
Wellington intersection and the driveway access to Patterson Road. 
All remaining movements, ie. right turn, require a 5.5 second 
critical gap. 

Table 6 tabulates the vehicle gap count at 7th Street and 
Wellington Avenue. Examining the 4:15 peak time there are 21 gaps 
greater than seven seconds. As a standard rule two cars can use a 
10 second or greater gap. This allows for 34 turns in 15 minute 
period. Factoring to and hourly rate (4x34), provides an allowable 
turns of 136 VPH. This is in excess of the projected increase of 
107 VPH at 7th and Wellington. 

Using the same method above, Table 7 tabulates the vehicle gap 
count at the proposed driveway and Patterson Road. The critical 
peak time of 4:15 has an observed gap count of 13 greater than 7 
seconds. This computes to 72 VPH ((2x5+8)x4). The proposed left 
hand turns on to Patterson of 54 VPH is less than the available 
volume of 72 VPH 

This concludes that there are sufficient gaps in existing traffic 
flows at 7th and Wellington and the driveway location at Patterson 
to allow the increased turning movements created by the proposed 
parking lot. 

EXISTING PEDESTRIAN TRAFFIC 

A significant amount of pedestrian traffic is directly related to 
the hospital on the west side of 7th street and the parking lot on 
the east side of 7th street. Table 8 provides pedestrian 
information as observed. There are two major peak times, one 
between 7:45 to 8:00 A.M. and the other between 4:00 to 4:15 P.M. 
One major observation noted during the study is the fact that 
approximately 2/3 of the pedestrian traffic use a "short cut" from 
the parking lot across 7th Street and the hospital. This short cut 
or "J Walking" generally occurs at a point where the sidewalk 
entrance to the existing parking lot connects with the sidewalk 

7 



parallelling 7th Street. Table 9 provides observed traffic through 
the intersection to be correlated with the pedestrian traffic. For 
purposes of this study, all pedestrian traffic is assumed to use 
the designated crosswalk at the intersection. Another observation 
made while obtaining traffic counts is the vehicles making a right 
turn from 7th Street to Patterson Road. Since the intersection is 
offset (Patterson Road west of 7th Street is offset to the north 
when aligned with Patterson Road east of 7th Street), this presents 
a hazard to both vehicle and pedestrian traffic. The majority of 
vehicles observed making a right turn on red had to commit 
themselves to the turn by completely blocking the crosswalk in 
order to see if any oncoming traffic would impede the completion of 
the turn. This is the major hazard to pedestrians attempting to 
cress the street (see Figure 5). 

SEVENTH AND PATTERSON PEDESTRIAN ANALYSIS 

Table 10 tabulates and collates the data of existing pedestrians to 
calculate the current LOS using the programmed sequences of the 
1985 HCM Traffic Analysis software. The conclusions identify LOS 
levels for the following pedestrian movement as follows: 

EXISTING LEVEL OF SERVICE 

South crosswalk 7th and Patterson 
Haldmum Surge 

LOS A 
LOS A 

The peak pedestrian traffic occurs between 7:45 to 8:00 A.M. and 
4:00 ·to 4:15 P.M. There is a higher volume of vehicle traffic 
during the P.M. peak, therefore the pedestrian LOS is analyzed for 
the worst case scenario. Again, using 37% of parking lot capacity 
(182 vehicles), and assuming one pedestrian per vehicle, peak 
pedestrian volume is 182 pedestrians per 15-minutes. This 
information is reflected in Table 11. 

PROJECTED LEVEL OF SERVICE 

South crosswalk 7th and Patterson 
Haximum Surge 

LOS B 
LOS C 

The projected increase in pedestrian 
LOS at the referenced intersection. 
intersection at 7th and Patterson 
pedestrian traffic at LOS C. 

8 

traffic volume will raise the 
It should be noted that the 
meets the requirements for 
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FIGURE 5 
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TABLE l 

EXISTING TRAFFIC VOLUMES 
7th STREET & WELLINGTON AVENUE 

5/27/92 
Wed. - (VHR) 

SOUTHBOUND 7th Street 
3:15 to 4:15 P.M. 641 
3:30 to 4:30 P.M. 595 
3:45 to 4:45 P.M. 579 
4:00 to 5:00 P.M. 525 -- 4:15 to 5:15 P.M. 509 
4:30 to 5:30 P.M. 507 
4:45 to 5:45 P.M. 445 
5:00 to - 6:00 P.M. 423 
5:15 to 6:15 P.M. 371 

NORTHBOUND 7th Street - 3:15 to 4:15 P.M. 710 
3:30 to 4:30 P.M. 709 
3:45 to 4:45 P.M. 666 
4:00 to 5:00 P.M. 685 
4:15 to c: • 1 c: 

..J ..... ..; P.M. 659 
4:30 to 5:30 P.M. 656 
4:45 to 5:45 P.M. 641 
5:00 to 6:00 P.M. 554 
5:15 to 6:15 P.M. 448 

- WESTBOUND Wellington Avenue 
3:15 to 4:15 P.M. 199 
3:30 to 4:30 P.M. 203 
3:45 to 4:45 P.M. 211 
4:00 to 5:00 P.M. 227 
4:15 to 5:15 P.M. 270 
4:30 to 5:30 P.M. 280 
4:45 to 5:45 P.M. 262 
5:00 to 6:00 P.M. 226 
5:15 to 6:15 P.M. 162 

10 
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TABLE 2 

EXISTING INTERSECTION AND LOS 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET •.••...••••••• 30 

PEAK HOUR FACTOR ••..•....•••••...••••.••..•....•. 1 

AREA POPULATION •..•.•••.•..••..•.•••.•.•••.•..••• 30000 

NAME OF THE EAST/WEST STREET •••...•.•.•....••••.• Wellington Ave. 

NAME OF THE NOfHH/SOUTH STREET • •.•.•.•••.•••..••• 7th Stt·eet 

NAI"IE OF THE ANALYST • •••••.•••••.•.••••••••••••••• Westet·n Eng. 

DATE OF THE ANALYSIS <mm/dd/yy) •••••••••••••••••• 5/27/92 

TIME PEf;:IOD ANALYZED • •••••••••••••••••••••••••••• 4:15- 5:15P.M. 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE WESTBOUND: STOP SIGN 

Tf;:AFF I C VOLUMES 

EB WB NB SB 

LEFT 82 0 48 

THF':U (I 607 461 

FUGHT 188 52 0 

NUMBEF': OF LANES 

EB WB NB SB 

LANES 2 2 .-, 
..::. 



-

-

CAPACITY AND 

TABLE 2 
(CONT.) 

LEVEL-OF-SERVICE Page- 2 
----------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHAF':ED f':ESE~:VE 

f':ATE CAPACITY CAPACITY CAPACITY CAPACITY 
MOVEMENT v (pep h) c (pep h) c (pep h) c <pep h) c = c - v LOS 

p M SH f': SH 
------- -------- --------- ------------ ------------

MIND~: STF':EET 

WB LEFT 90 155 145 145 I:::" I::" 
._1.._1 E 

f': I GHT 207 763 763 763 557 A 

MAJO~: ST~:EET 

SB LEFT c::-..,--··..:· 517 517 517 464 A 
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TABLE 3 

PROJECTED VEHICLE TRAFFIC LOS 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED~ MAJOR STREET •.•••...•••••• 30 

PEAK HOUR FACTOR .•....•.•..•..••..•..•..•..•.•..• 1 

AREA POPULATION .••..••..••..•••••••••••.••..•.••. 30000 

NAME OF THE EAST/WEST STJ;::EET • •••.••••••••••.••••• Wellington Ave. 

NAME OF THE NOFHH I SOUTH STREET ...•.•••••.•••.••.. 7th Stt·eet 

NAME OF THE ANAL·v·sT •••••••••••••••••••••••••••••• Westet· n Eng. 

DATE OF THE ANALYSIS ( mm/ dd/yy) •••••••••••••••••• PF.:OJECTED 

TIME PEF.:IOD AI\IAL -y: ZED • •••••••••••••••••••••••••••• 4:15- 5:15 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE WESTBOUND: STOP SIGN 

TF.:AFF I C VOLUMES 

EB WB NB SB 

LEFT 126 0 48 

THF.:U 0 607 461 

FUGHT 290 52 0 

NUMBEF.: OF LANES 

EB WB NB SB 

LANES 2 2 
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CAPACITY AND 

TABLE 3 
(CONT.) 

LEVEL-OF-SERVICE Page- 2 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHA~:ED ~:ESE~:VE 

RATE CAPACITY CAPACITY CAPACITY CAPACITY 
MOVEMENT v<pcph) c (pep h) c (pep h) c <pep h) c = c - v LOS 

p M SH ~: SH 
------- -------- --------- ------------ ------------

MIND~: ST~:EET 

WB LEFT 139 155 145 145 6 E 
~:IGHT 319 763 763 763 444 A 

MAJO~: ST~:EET 

SB LEFT 53 517 517 517 464 A 

I 



• TABLE 4 
LEVEL OF SERVICE CHANGE 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED~ MAJOR STREET .•••..•...•.•• 30 

PEAK HOUR FACTOR ..•••.......•.•.••••••.•••••••••• 1 

AREA POPULATION •.•...•.....•.••...••..•.•.••..••• 30000 

NAME OF THE EAST/WEST STF.:EET • •••••••••••••••••••• Wellington Ave. 

NAME OF THE NOFHH/SOUTH ST~:EET • ...••.•••.•....•.. 7th Stn~et 

NAME OF THE ANAL ·y'ST • .............................. Westet- n Eng. 

DATE OF THE ANALYSIS <mm./dd/yy) •••••••••••••••••• P~:OJECTED 

TIME PE~:IOD ANALYZED .•••••.......•••••••.••.•..•. 4: 15 - 5: 15 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE WESTBOUND: STOP SIGN 

T~:AFF I C VOLUMES 

EB WB NB SB 

LEFT 132 (I 48 

TH~:U 0 607 461 

~:IGHT 331 52 0 

NUMBER OF LANES 

EB WB NB SB 

LANES 2 2 2 

I 
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CAPACITY AND 

TABLE 4 
(CONT.) 

LEVEL-OF-SERVICE Page-Q 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHAf;:ED f;:ESEf;:VE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c (pep h) c (pep h) c (pep h) c = c - v LOS 
p M SH f;: SH 

------- -------- --------- ------------ ------------
MINOf;: STREET 

WB LEFT 145 155 145 145 -0 F 
f;:IGHT 364 763 763 763 399 B 

MAJOf;: STREET 

SB LEFT C'..,. 
~._:, 517 517 517 464 A 
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7:15 to 8:15 A.M. 
7:30 to 8:30 A.M. 
7:45 to 8:45 A.M. 
8:00 to 9:00 A.M. 
8:15 to 9:15 A.M. --
10:45 to 11:45 A.H. 
11:00 to 12:30 P.M. 
11:15 to 12:15 P.M. 
11:30 to 12:30 P.M. 
11:45 to 11:45 P.M. 
12:00 to 1:00 P.M. 
12:15 to 1:15 P.M. 

3:15 to 4:15 P.M. 
3:30 to 4:30 P.M. 
3:45 to 4:45 P.M. 
4:00 to 5:00 P.M. 
4:15 to 5:15 P.M. 
4:30 to 5:30 P.M. 
4:45 to 5:45 P.M. 
5:00 to 6:00 P.M. 
5:15 to 6:15 P.M. 

-

TABLE 5 

EXISTING VEHICLE VOLUMES 
PATTERSON ROAD AND DRIVEWAY 

6/30/92 
Tue. 

WESTBOUND 
826 
841 
766 
669 
664 

WESTBOUND 
667 
697 
709 
697 
714 
713 
682 

WESTBOUND 
743 
742 
731 
725 
684 
698 
670 
628 
605 

EASTBOUND 
402 
468 
506 
491 
495 

EASTBOUND 
618 
690 
717 
736 
745 
739 
663 

EASTBOUND 
932 
952 
960 
983 

1,085 
1,091 
1,078 
1,009 

853 

TOTAL 
1,228 
1,309 
1,272 
1,160 
1,159 

TOTAL 
1,285 
1,387 
1,426 
1,433 
1,459 
1,452 
1,345 

TOTAL 
1,675 
1,694 
1,691 
1,708 
1,769 
1,789 
1,748 
1,637 
1,458 



• I 

TABLE 6 

EXISTING VEHICLE GAP COUNT 
7th ST. AND WELLINGTON AVENUE 

' TIME 5-6 6-7 7-8 8-9 9-10 +10 
OF DAY SEC SEC SEC SEC SEC SEC 

7:15-8:15 A.M. 11 22 10 10 16 58 
7:30-8:30 A.M. 15 16 12 13 11 49 
7:45-8:45 A.M. 14 18 11 14 9 44 
8:00-9:00 ~ •• M. 13 16 13 13 9 49 
8:15-9:15 A.M. 15 16 13 14 , ., 54 ..L..:. 

10:45-11:45 A.M . 29 20 18 18 6 54 .._. 
11:00-12:00 A.M. 27 19 16 17 5 54 
11:15-12:15 A.M. 27 16 14 12 8 52 
11:30-12:30 A.M. 26 14 11 10 8 53 
11:45-12:45 P.M. 22 16 11 9 8 55 
12:00- 1:00 P.M. 16 14 13 7 7 59 
12:15- 1:15 P.M. 16 17 15 10 5 56 

3:15-4:15 P.M. 26 24 14 15 9 39 
3:30-4:30 P.M. 27 22 12 18 5 48 
3:45-4:.45 P.M. 24 20 15 21 10 48 
4:00-5:00 P.M. 19 18 12 19 14 50 
4:15-5:15 P.M. 17 18 10 18 12 52 

-

-
-

-
-

•, 
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TABLE 7 

EXISTING VEHICLE GAP COUNT 
PATTERSON ROAD AND DRIVEWAY 

TIME 5-6 6-7 7-8 8-9 9-10 +10 
OF DAY SEC SEC SEC SEC SEC SEC 

7:15-8:15 A.M. 15 23 14 12 11 55 
7:30-8:30 A.M. 18 26 11 17 8 52 
7:45-8:45 A.M. 23 27 12 18 8 48 
8:00-9:00 A.M. 29 23 12 17 11 49 
8:15-9:15 A.H. 28 19 16 16 11 47 

10:45-11:45 A.M. 34 22 21 18 9 29 
11:00-12:00 A.M. 29 24 19 17 8 33 
11:15-12:15 A.M. 22 24 18 12 6 28 
11:30-12:30 A.H. 21 26 15 10 5 29 
11:45-12:45 P.M. 25 28 11 9 5 30 
12:00- 1:00 P.M. 28 27 10 7 5 21 
12:15- 1:15 P.M. 29 22 11 10 5 20 

3:15-4:15 P.M. 22 21 11 12 12 23 
3:30-4:30 F.M. 22 22 10 12 9 21 
3:45-4:.45 P.M. 22 25 10 14 4 24 
4:00-5:00 P.M. 20 24 12 15 6 23 
4:15-5:15 P.M. 27 20 11 17 6 24 
4:30-5:30 P.M. 26 19 12 16 6 23 
4:45-5:45 P.M. 23 20 13 13 11 19 
5:00-6:00 P.M. 25 19 11 12 8 27 
5:15-6:15 P.M. 25 24 15 9 13 30 



7:15 to 7:30 A.H. 
7:30 to 7:45 A.M. 
7:45 to 8:00 A.M. 
8:00 to 8:15 A.M. 
8:15 to 8:30 A.M. 
8:30 to 8:45 A.M. 
8:45 to 9:00 A.M. 
9:00 to 9:15 A.M. 

11:45 to 12:00 P.M. 
12:00 to 12:15 P.M. 
12:15 to 12:30 P.M. 
12:30 to 12:45 P.M. 
12:45 to 1:00 P.M. 

1:00 to 1:15 P.M. 

3:15 to 3:30 P.M. 
3:30 to 3:45 P.M. 
3:45 to 4:00 P.M. 
4:00 to 4:15 P.M. 
4:15 to 4:30 P.M. 
4:30 to 4:45 P.M. 
4:45 to 5:00 P.M. 
5:00 to 5:15 P.M. 
5:15 to 5:30 P.M. 
5:30 to 5:45 P.M. 
5:45 to 6:00 P.M. 
6:00 to 6:15 P.M. 

TABLE 8 

EXISTING PEDESTRIAN VOLUMES 
7th STREET & PATTERSON ROAD 

.. 

6/30/92 
Tue. 

(Ped/15 Min.) 

WESTBOUND 
5 
8 

18 
5 

12 
7 
6 
1 

WESTBOUND 
2 
1 
0 
0 
2 
0 

WESTBOUND 
2 
0 
2 
1 
0 
0 
2 
0 
1 
0 
0 
0 

6/30/92 
Tue. 

(Ped/15 Min.) 

EASTBOUND 
2 
0 
0 
0 
0 
0 
0 
0 

EASTBOUND 
5 
7 
5 
7 

10 
5 

EJ>.STBOUND 
4 

14 
5 
7 
5 
7 

10 
" ..; 

3 
4 
4 
" ..; 
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TABLE 9 

OBSERVED TRAFFIC VOLUMES 
SEVENTH STREET AND PATTERSON ROAD 

EASTBOUND Patterson 
3:15 to 4:15 P.M. 
3:30 to 4:30 P.M. 
3:45 to 4:45 P.M. 
4:00 to 5:00 P.M. 
4:15 to 5:15 P.M. 
4:30 to 5:30 P.M. 
4:45 to 5:45 P.M. 
5:00 to 6:00 P.M. 
5:15 to 6:15 P.M. 

WESTBOUND Patterson 
3:15 to 4:15 P.M. 
3:30 to 4:30 P.M. 
3:45 to 4:45 P.M. 
4:00 to 5:00 P.M. 
4:15 to 5:15 P.M. 
4:30 to 5:30 P.M. 
4:45 to 5:45 P.M. 
5:00 to 6:00 P.M. 
5:15 to 6:15 P.M. 

EASTBOUND Right-Turn 
3:15 to 4:15 P.M. 
3:30 to 4:30 P.M. 
3:45 to 4:45 P.M. 
4:00 to 5:00 P.M. 
4:15 to 5:15 P.M. 
4:30 to 5:30 P.M. 
4:45 to 5:45 P.M. 
5:00 to 6:00 P.M. 
5:15 to 6:15 P.M. 

Rd. 

Rd. 

7/2/92 
Tue. 

(VHR) 

739 
777 
762 
768 
830 
810 
810 
768 
668 

743 
742 
731 
725 
684 
698 
670 
628 
605 

7th to Patterson 
193 
175 
198 
215 
255 
281 
268 
241 
185 

I 



• TABLE 10 
EXISTING CROSSWALK LOS 

1985 HCM:PEDESTRIANS • PAGE 1 
**************************************************************** 

FACILITY LOCATION ••••• 7th & Patterson 
"ANALYST. • • • • • • • • • • • • • • Western Eng. 
TIME OF ANALYSIS •••••• 7:45- 8:00A.M. 
DATE OF ANALYSIS •••••• 6/30/92 
MISC.INFORMATION •••••• All Pedestrians 

A> INTERSECTION SCHEMATIC 

B> 

11 2: 
N 

------ ------
8 3 

--------- --------
w E 

--------- ---------
7 4 

------ ------
s 

·16 51 

CROSSWALK ANALYSIS 

15-MINUTE PEDESTRIAN VOLUMES 
<VOLS. ARE OUTBOUND FROM CORNER> 

FROM 1->2: 0 FROM 5->6: 
FROM 2->1: 0 FROM 6->5: 
FJ;:OM 3-)4: 0 FROM 7->8: 
FROM 4->3: 0 FROM 8->7: 

CURB->CURB 
STREET X WALK 
WIDTH WIDTH 

LOCATION <Ft.> <Ft.> 
------ ------ ----
NORTH 55 5 
EAST 55 5 
SOUTH 66 5 
WEST 55 5 

LEVEL OF SERVICE RESULTS: 
************************ 

NORTH 
EAST 
SOUTH 
WEST 

WITHOUT VEHICLES 
**************** SGI.FT. PER 
PEDESTRIAN LOS 

-· 
0 
0 

555 
0 

A 

18 
0 
0 
0 

CONFLICTING PED 
VEHICLE VOL. GREEN 

WITH PEDS TIME 
<Veh/Cycle> <Sec> 
----------- ---

0 40 
2 35 
2 40 
0 35 

WITH VEHICLES 
**************** SQ.FT. PER 
PEDESTRIAN LOS 

0 
0 

537 A 
0 

MAXIMUM SURGE 
**************** SQ.FT. PER 
PEDESTRIAN LOS 

0 
0 
313 A 
0 

I 
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TABLE 11 
PROJECTED PEDESTRIAN TRAFFIC LOS 

1985 HCM:PEDESTRIANS PAGE 1 
**************************************************************** 

FACILITY LOCATION ••••• 7th & Patterson 
ANALYST ••••••••••••••• Western Eng. 
TIME OF ANALYSIS •••••• 7:45- 8:00 
DATE OF ANALYSIS •••••• PROJECTED 
MISC.INFORMATION ••••.• All Pedestrians 

.A> INTERSECTION SCHEMATIC 
-------------------------------------------------------------

B> 

11 2: 
N 

------ ------
8 3 

--------- ---------
w E 

--------- ---------
7 4 

------ ------
s 

16 51 

CROSSWALK ANALYSIS 

15-MINUTE PEDESTRIAN VOLUMES 
<VOLS. ARE OUTBOUND FROM CORNER> 

FFO:OM 1->2: 0 FROM 5->6: 
FROM 2->1: 0 FROM 6->5: 
FROM 3->4: 0 FROM 7->8: 
FROM 4->3: 0 FROM 8->7: 

CURB->CURB 
STREET X WALK 
WIDTH WIDTH 

LOCATION <Ft.> <Ft.> 
----- ---- -----
NORTH 55 5 
EAST 55 5 
SOUTH 66 5 
WEST 55 5 

LEVEL OF SERVICE RESULTS: 
************************ 

NORTH 
EAST 
SOUTH 
WEST 

WITHOUT VEHICLES 
**************** SQ.FT. PER 
PEDESTRIAN LOS 

0 
0 

55 
0 

B 

0 
182 

0 
0 

CONFLICTING PED 
VEHICLE VOL. GREEN 

WITH PEDS TIME 
<Veh/Cyc::le> <Sec:> 
-------- -----

0 40 
0 35 
2 40 
0 35 

WITH VEHICLES 
**************** SQ.FT. PER 
PEDESTRIAN LOS 

0 
0 
53 
0 

B 

MAXIMUM SURGE 
**************** SQ.FT. PER 
PEDESTRIAN LOS 

0 
0 

31 
0 

c 

I 



• I 

APPENDIX 

HOSPITAL (610) 

EXISTING TRAFFIC/PEDESTRIAN COUNT DATA 

--
-

-
-
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r 

Hospital 
(610) 

Average Vehicle Trip Ends vs: Employees 
On a: Weekday, 

Peak Hour of Adjacent Street 
One Hour Between 7 and 9 a.m.~ . 

Number of Studies: 7 
Average Number of Employees: 1 ,294 

Directional Distribution: 71 °/o entering, 29o/o exiting 

Trip Generation per Employee 
Average Rate Range of Rates Standard Deviation 

0.33 0.12- 0.59 0.58 

Data Plot and Equation 
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Hospital 
(610) 

Average Vehicle Trip Ends vs: Employees 
On a: Weekday, 

Peak Hour of Adjacent Street Traffic, 
One Hour Between 4 and 6 p.m. 

Number of Studies: 6 
Average Number of Employees: 1 ,411 

Directional Distribution: 30°/o entering, 70°/o exiting 

Trip Generation per Employee 
Average Rate Range of Rates Standard Deviation 

0.29 0.15-0.46 0.54 

Data Plot and Equation 
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