
NOTES/CONDITIONS: 
1, THE APPROVAL OF THESE PLANS SHALL IN NO WAY RELIEVE THE DEVELOPER OR HIS AGENT OF ANY 

LEGAL RESPONSIBILITIES Y,HICH MAY BE REQUIRED BY THE CODE OF VIRGINIA OR ANY ORDINANCE 
ENACTED BY THE COUNTY OF FAIRFAX. 

2. THE DESIGN, CONSTRUCTION, FIELD PRACTICES, AND METHODS SHALL CONFORM TD THE REQUIREMENTS 
SET FORTH IN THE FAIRFAX COUNTY CODE AND IN THE PUBLIC FACILITIES MANUAL AS AMENDED. 
FAILURE TO COMPLY ~TH THE FAIRFAX COUNTY CODE, THE PUBLIC FACILITIES MANUAL, THE 
APPROVED PLANS, llHE PROVISIONS OF THE CONSTRUCTION AND ESCROW AGREEMENT PERMIT 
SHALL BE DEEMED A VIOLATION, THIS PLAN IS SUBJECT TO PROVISIONS OF THE CURRENT 
PUBLIC FACILITIES MANUAL. 

3. WATER DISTRIBUTION NOTE: 

ALL FIRE PROTECTION SYSTEMS \',HIGH ARE INSTALLED IN COMPLIANCE WITH THESE 
PLANS AND COUNTY OF FAIRFAX ORDINANCES SHALL BE MAINTAINED IN AN OPERATIVE 
CONDITION AT ALL TIMES. Y,HEN NECESSARY TO TEMPORARILY REDUCE OR DISCONTINUE THE 
PROTECTION IN ORDER TO MAKE TESTS, REPAIRS, ALTERATIONS OR ADDITIONS, NOTIFY THE 
FAIRFAX COUNTY PUBLIC SAFETY COMMUNICATIONS CENTER AT 691-2131. 

4, A PERMIT MUST BE OBTAINED FROM THE OFFICE OF THE RESIDENT ENGINEER, VIRGINIA 
DEPARTMENT OF TRANSPORTATION, FAIRFAX, VIRGINIA BEFORE ANY CONSTRUCTION IS STARTED 
ON ANY EXISTING STATE ROUTE. 

5. NOTICE REQUIRED: 

CONTRACTORS SHALL NOTIFY THE "MISS UTILITY" NOTIFlCATION CENTER OF PROPOSED EXCAVATION, 
DEMOLITION, OR BLASTING AT LEAST TWO WORKING DAYS PRIOR TO COMMENCEMENT OF EXCAVATION 
DEMOLITION, OR BLASTING IN ACCORDANCE WITH THE VIRGINIA UNOERGROUNO UTILITY DAMAGE 
PREVENTATION ACT. IN ADDITION, NAMES AND TELEPHONE NUMBERS SHALL ALSO BE USED TO SERVE 
IN AN EMERGENCY CONDITION AS REQUIRED BY SECTION 63-2-2 OF THE FAIRFAX COUNTY CODE. 

CONTACT "MISS UTILITY" AT 1-800-257-7777 

5a. CONTACT THE VIRGINIA DEPARTMENT OF TRANSPORTATION TWO DAYS BEFORE EXCAVATION IN ANY 
STATE RIGHT OF WAY AT 359-1271. 

6. COUNTY INSPECTOR SHALL BE NOTIFIED WHEN ANY IMPROVEMENTS PERTINENT TO HIS INSPECTION 
DUTIES ARE BEING INSTALLED, SPECIFIC REQUIREMENTS ARE: 
A. SITIE INSPECTOR OR AREA SUPERVISOR IS TO BE NOTIFIED AT LIEAST 3 DAYS PRIOR TO START 

OF CONSTRUCTION. 
B. A MINIMUM OF 24 HOURS NOTICE IS REQUIRED WHEN REQUESTING COMPACTION TESTS AND 

RESIDENTIAL OR NON-RESIDENTIAL USE PERMITS. 
C. A MINIMUM OF 48 HOURS NOTICE IS REQUIRED WHEN REQUESTING TESTS PRETAINING TO 

SANITARY SEWER ACCEPTANCE. 

7. ALL SURFACED STREETS SHALL BE MAINTAINED IN A CLIEAN CONDITION; FREE OF DUST, MUD OR 
SNOW AT ALL TIMES. THE DEVELOPER SHALL PROVIDE ADEQUATE MEANS TO CLEAN TRUCKS AND 
OTHER EQUIPMENT USING SURFACED STREETS. 

REVIEW FEE COMPUTATION 
PLAN TYPE QUANTITY 

FLOODPLAIN STUDY (FP 

$1.15 PER BASELINE FOOT 902 L.F. 

$250.00 PER DAM/ROAD CROSSING 0 

1 ' 

2. 

3. 

4. 

5. 

6. 

7. 

TOTAL 

SHEET INDEX 

COVER SHEET 

OVERALL STUDY AREA WITH CROSS-SECTIONS 

FRANKLIN MANOR FLOODPLAIN STUDY (FOR INFORMATION ONLY) 

FRANKLIN MANOR FLOODPLAIN STUDY (FOR INFORMATION ONLY) 

FRANKLIN MANOR FLOODPLAIN STUDY (FOR INFORMATION ONLY) 

THOMPSON'S MOOR FLOODPLAIN STUDY (FOR INFORMATION ONLY) 

THOMPSON'S MOOR FLOODPLAIN STUDY (FOR INFORMATION ONLY) 

FLOODPLAIN NARRATIVE 

THE PURPOSE OF TIIlS STIJDY IS TO CONNECT THE EXISTING APPROVED 
FRANKLIN MANOR FLOODPLAIN STUDY (FAIRFAX COUNTY PLAN #7038-
FP--01) WITH TIIE EXISTING APPROVED THOMPSON'S MOOR 
FLOODPLAIN STUDY (FAIRFAX COUNTY PLAN #9820-I'P--01-2). nm 1WO 
FLOODPLAIN STUDIES DEUNEATED THE FLOODPLAIN ALONG TWO 
DIFFERENTSECTIONS OF FLATIJCK BRANCH IN THE CUB RUN 
WATERSHED. THELlMITSOFnmPREVIOUSSIUDIESARESEPARATED 
BY 902 LINEAR FEET OF STREAM. FOR THE PURPOSES OF TIIlS STUDY, 
EXISTING BOUNDARY mNDmONS, sua-r AS DISOiARGES AND 
STARTING WATER SURFACE ELEVATIONS, FROM TIIE 
AFOREMENTIONED STUDIES WERE USED. 

DEWBERRY AND DAVIS PERFORMED TIIE EXJSTING FRANKUN MANOR 
FLOODPLAIN STUDY IN 1988. A DRAINAGE AREA OF 485 ACRFS IN 
DEVELOPED CONDmONS COMPRJSED THE STUDY. CROSS-SECTIONS 
COVER 1200 FEET DOWNSTREAM OF TIIlS STIJDY. THE FRANKLIN 
MANOR FLOODPLAIN STUDY INU.UDED THREE ROAD CROSSINGS, 
INCLUDING A54" RCP, A 9' BY 8' TRIPLE BOX CULVERT, AND A 10' BY 8' 
TRIPLE BOX CULVERT. DUE TO THE AGE OF THE FRANKLIN MANOR 
STUDY, CROSS-SECTION GEOMETRY AND STRUCTURE INVERTS FROM 
STATIONS 19+75 TO 14+68 WERE FIELD VERIFIED. TIIE FIELD VERIFIED 
VALUES ARE DEPICTED IN TiilS STUDY. FLOWS WERE TAKEN FROM THE 
1984 FRANKLIN GLEN FLOODPLAIN STUDY AND THE USGS FLOODPLAIN 
STUDY FOR CUB RUN BASIN AND WERE VERIFIED USING THE 
ANDERSON MEIBOD AND TIIE USGS VA FLOOD FREQUENCY 
EQUATION(SEESHEET7). THECHANGEINFWW ATSTATIONlo+20 
REPRESENTS nm FLOW 1000' DOWNSTREAM OF THE FRANKLlN MANOR 
PROPERTY AT ALOCATION IN WHICH nm USGS REPORTED A 
DEVELOPED FLOW OF 2000 Cl'S (SEE SHEET 7). TI-IE FLOW USED AT 
STATION 19+75 REPRFBENTS THE FLOW CORRESPONDING TO THE 1984 
FRANKLIN GLEN FLOODPLAINSTUDY AND A DEVELOPED FLOW OF 153( 
CFS (SEE SHEET 7). THE FRANKLIN MANOR STIJDY INCORPORATFS THE 
ENTIRE DRAINAGE AREA OF THIS STUDY. 

= 
= 

THE EXISTING IBOMPSON'S MOOR FLOODPLAIN STUDY WAS 
PERFORMED IN 1998 BY BC CONSULTANTS, INC. TIIlS FLOODPLAIN 
STUDY CONTINUED BASELlNE STATIONING USED BY DEWBERRY AND. 
DAVIS IN THE FRANKLIN MANOR FLOODPLAIN STUDY. HOWEVER, THE 
THOMPSON'S MOOR FLOODPLAIN STUDY WAS PERFORMED IN METRIC 
UNITS (NOrE METRIC SCALE ON SHEETS 8 AND 9). THE CROSS-SECTIONS 
WERE SURVEYED USING THE COUNTY'S PERMANENT BENCHMARK 

FEE 

$1,037 

COUNTY 
USE ONLY 

MOOR FLOODPLAIN STUDY INCLUDED A POND WITH A NORMAL 
WATER SURFACE ELEVATION OF APPROXIMATELY 359.5 FEET. A 2' 
CULVERTUNDERAPRIVATEDRIVEWAYWASAlSOINCLUDEDINT.HE 
1998 STUDY. A NARRATIVE DESCRIBING THE FLOODPLAIN •• 
ME1HOOOLOGY AS WELL AS THE HYDROLOGIC CALCULATIONS.USING 
THE ANDERSEN METIIOD CAN BE FOUND ON SHEET 8. B01H THE 
FLOWS AND TIIE CROSS-SECTIONS WERE USED IN ENGLISH UNITS AS 
PART OF THIS COMBINED STUDY. 

THIS FLOODPLAINSTUDY SEEKS TO COMPLETE THE 902 LINEAR FEE'f 
SEPARATING TWO AFOREMENTIONED STUDIFS. FOUR ADDffiONAL 
CROSS-SECTIONS WERE FIELD SURVEYED (MAXIMUM DISTANCE OF ~63 
FEET BETWEEN CROSS-SECTIONS). FOR TIIlS STUDY, CROSS-SECTIONS 
WERE ADDED AT STATIONS 28+22, 25+59, 22+97, AND 22+14. THE NEW 
SECTIONS ARE DEPICTED IN THIS STUDY AND BASED ON THE COUNTY'S 
PERMANENT BENCHMARK /IUE-427, WHICH WAS USED IN A PREVIO:US 
STUDY. 

FLOW CALCULATIONS FROM TiiE TWO AFOREMENTIONED STUDIES 
COMPLETELY ENCOMPASS TiiE DRAINAGE TO TiiE FOUR ADDITIONAL 
CROSS-SECTIONS USED TO MODEL TIIE 902 FEET BETWEEN THE TWO 
STUDIES. TRIBUTARJFS OR OTHER CONFLUENCES 1HAT MAY 
CONTRIBUTE SIGNIFICANT FLOW TO THE FLOODPLAIN OF FLATLICK 
BRANCH ARE NOT PRESENT ALONG TI-IE ADDmONAL 902 LINEAR FEET 
OF STREAM (STATION 28+77 TO STATION 19+75). THUS, FLOWS FR0!,1 
THE AFOREMENTIONED STUDIES WERE USED. • •• 

' .• . ir ' 

nm STARTING WATER SURFACE ELEVATION FOR STATION 1o+2o'WAS 
SETAT328.86TOCORRELATEWITHTHESTIJDYPE~ORMEDBY 
DEWBERRY AND DAVIS. ALLHECRASINPUT ANDOUTPUTIS 
INCLUDED IN THIS PLAN SET. 

OWNERSHIP INFORMATION 

$0 
OWNER OF PARCEL E1 DON AND KA TH LEEN SCHEUERLE 

= $1,037 
ADDRESS 13032 THOMPSON ROAD 

FAIRFAX, VA 22033 
DB 05287 PG 0419 

OWNER OF PARCEL F1: CLEVELAND HARLOW, JR. 
ADDRESS: 13028 THOMPSON ROAD 

FAIRFAX, VA 22033 
DB 03762 PG 0275 

OWNER OF PARCEL 8: RYAN LEE GUYER 
ADDRESS : 13100 THOMPSON ROAD 

FAIRFAX, VA 22033 
DB 06525 PG 1531 

OWNER OF PARCEL C1: NAME WITHHELD 
ADDRESS: 13060 THOMPSON ROAD 

FAIRFAX, VA 22033 
DB 02737 PG 0027 

OWNER OF PARCEL G: FRANK AND JOAN MARIE McDONALD 
ADDRESS : 13024 THOMPSON ROAD 

FAIRFAX, VA 22033 
DB 03375 PG 0381 

8. 

9. 

FLOODPLAIN DELINEATION PLAN- EXISTING CONDITIONS: STA 07 + 75 - STA 21 +00 

FLOODPLAIN DELINEATION PLAN- EXISTING CONDITIONS: STA 21 +00 - STA 34+00 
OWNER OF PARCEL D2: SCOTT AND PATRICIA MEYER 

ADDRESS : 13042 THOMPSON ROAD 
FAIRFAX, VA 22033

10. FLOODPLAIN DELINEATION PLAN- EXISTING CONDITIONS (PLAN VIEW): STA STA 21 +00 STA 34+00 

11 . FLOODPLAIN DELINEATION PLAN- EXISTING CONDITIONS: STA 34+00 - STA 44+69 

12. FLOODPLAIN DELINEATION PLAN- EXISTING CONDITIONS (PLAN VIEW): STA 34+00 STA 44+69 

13. STREAM CROSS-SECTIONS- EXISTING CONDITIONS: STA 44+66 - STA 36+ 19 

14. STREAM CROSS-SECTIONS- EXISTING CONDITIONS: STA 34+22 - STA 22+97 

15. STREAM CROSS-SECTIONS- EXISTING CONDITIONS: STA 22+14 - STA 7+75 

16. HEC-RAS INPUT/OUTPUT DATA- EXISTING CONDITIONS 

17. HEC-RAS INPUT/OUTPUT DATA- EXISTING CONDITIONS 

18. HEC-RAS INPUT/OUTPUT DATA- EXISTING CONDITIONS 

19. HEC-RAS INPUT/OUTPUT DATA- EXISTING CONDITIONS 

DB 07549 PG 1874 

OWNER OF PARCEL M2: KATHERINE AND RONALD MAINES 
ADDRESS 13422 ELLIOTT ANN COURT 

HERNDON, VA 20171 
DB 11353 PG 0966 

SCALE: 1"= 1000• ENGINEER'S/SURVEYOR'S CERTIFICATE: 

THIS PROPERTY IS IN THE NAME OF SEE THIS SHEET ______...;_::_ 

___________________________AS RECORDED IN 

DEED BOOK ___zAGE ___.uJ:. THE LANO RECORDS OF 

---1 PROFESSIONAL SEAL PROFESSIONAL SEAL 
AND SIGNATURE 

PROFESSIONAL SEAL 
AND SIGNATURE 

SITE 

SIDEWALK MAINTENANCE: XXXX-VDOT, 0000-FFX CO 
TRAIL MAINTENANCE: 0000-FFX CO 
ALL OTHER WALKS/TRAILS TO BE OWNER MAINTAINED 

TAX MAP REFERENCE NUMBER(S) 
DOUBLE BLOCK ~SINGLE 

MAP PAGE # CIRCLE # CIRCL #) LOT/PARCEL(S) # 
35-3 2 E1F1G.BC1 D2 M2 

SCALE:1 "= 1ooo' 

SOILS MAP SOURCE: 181 COUNTY MAP; □ PRIVATE SOILS SCIENTIST (FOR UNMAPPED SITES) 

SOIL ID SOIL SERIES FOUNDATION 
NUMBERS NAME SUPPORT 

12 ROWLAND POOR 

14 MANASSAS FAIR 

SUBSURFACE SLOPE 
DRAINAGE STABILITY 

POOR GOOD 

MARGINAL GOOD 

ERODABILITY 

SLIGHT 

MODERATE 

PROBLEM 
CLASS 

A-YES 

8-NO 

AND SIGNATURE 

DATE _________ DATE ________ 

DESIGNATED PLANS EXAMINER CERTIFICATE 
1ST SUBMISSION REVIEWED & RECOMMENOEO FOR SUBMISSION 2nd SUBMISSION REV!EWED & RECOMMENDED FOR APPROVAL 

DESIGNA1ED PLANS EXAMINER DESIGNATEO PLANS EXAMINER 

DATE: REG. NO,: OAlE: REG. ND.: 

DATE RECOMMEND APPROVAL 

FAIRFAX COUNTY DEPT OF PUBLIC WORKS (STREET LIGHTS) 

PUBLIC WATER AGENCY 

LIQUID WASTE DISPOSAL 

SPECIAL PROJECTS BRANCH (GEOTECHNICAL) 

SPECIAL PROJECTS BRANCH (WATER QUALITY/E & S/ STORM DRAINAGE) 

FAIRFAX COUNTY FIRE MARSHAL 

NORTHERN VIRGINIA SOIL & WATER CONSERVAllON DISTRICT 

FAIRFAX COUNTY HEALTH DEPARTMENT 

VIRGINIA DEPARTMENT OF TRANSPORTATION 

PLAN REVIEWER-SITE REVIEW BRANCH 

SITE REVIEW BRANCH CHIEF 

1-----+----+----+----+----+----t---c_-_No_-JAPPROVED:62 BRECKNOCK GDDD FAIR GOOD MODERATE 

67 PENN FSL GOOD FAIR GOOD SEVERE C-NO 
DATE _____ 

BY ________________________ 

73 PENN (SIL) GOOD FAIR GOOD SEVERE C-NO DIRECTOR OF ENVIRONMENTAL MANAGEMENT; FAIRFAX COUNTY, VA 

l-------+-----1-----1------f-----+-----t--------lTHIS PLAN SHALL EXPIRE \'o1THOUT NOTICE IN ACCORDANCE WITH llHE APPLICABLE PROVISIONS 
GOOD GOOD GOOD SEVERE C-NO OF THE COUNTY CODE. REVISIONS DO NOT EXTEND THE APPROVAL PERIOD. THE APPROVAL PERIOD76 PENN (L) 

l--------'--------'------'-------'------'------'---------11S INDEPENDENT OF THE AGREEMENT EXPIRATION OATE, 
SOILS 111TH IDENTIFICATION NUMBERS 59, 66, 69, 141, 142, AND 152 MAY OVERLIE PARENT BEDROCK FORMATIONS WrllCH 
HAVE BEEN FOUND ro CONTAIN NATIJRALLY OCCURRING ASBESTOS MINERALS. SPECIAL MINIMUM CONSTRUCTION 
MEASURES AND PRECAUTIONS ARE REQUIRED IN COMPLIANCE \\1TH HEALTH DEPARTMENT DIRECTIVES \\1THIN THESE SOILS 
OR \\1THIN FILL ORIGINATING FROM THESE SOILS. 

SANITARY TREATMENT PLANT __U_PP_E_R_O_C_CO_Q..:.U_A_N_R_EG_I_O_NA_L___________-1 

WATERSHED 

CUB RUN 

THIS APPROVAL IS NOT A COMMITMENT TO PROVIDE PUBLIC SANITARY SEWER 
APPROVAL NOTES / CONDITIONS: 

~-----------------------,
COUNTY OF FAIRF/-IX 

DEPARTMENT OF PUBLIC VI/ORl(S AND 
ENVIRONMENTAL SERVICES 

1------------------------------1~ 

JOB NO: __ 
TITLE: 

! 

APPROVED: ---cc.ff-~w,,_c-+....,__--____ 8h,qz0> 
Br Chief I ate 

CERTIFIED ARCHITECT ff11 11,..,.,. •••, ...ant·• 
ENGINEER OR SURVEYOR ._, ._,.,• .,_," a,i o 

NAME 
( ) OWNER 
( ) TRUSTEE SEE THIS SHEET 

( ) DEVELOPER 
( ) CONTRACT 

OWNER 
( ) LESSEE 

NAME 

SEE THIS SHEET 
ADDRESS AND ZIP CODE 

SEE THIS SHEET 

NAME 

(703) 449-8100 

PHONE t lA CORPORAllON 
A PARTNERSHIP 
AN INDIVIDUAL 

PHONE 

t lA CORPORAllON 
A PARTNERSHIP 
AN INDIVIDUAL 

G 
,- Q'. 

~> 
Q'. • 

tn ~ 
55 

APPROVED FOR ENGINEERING ONLY. NOT FOR CONSTRUCTION 
SEE THIS SHEET PHONE 

ADDRESS AND ZIP CODE 

FILE #: 97060-33 
CADD NAME: 7060FLD-CVR 

:, 
n...,., 
~

"' 
0 
0 
"' 
~ 

Isl 

:g 
~ 

~ 

I 
t 

0 

1l 
!:, 
fj 
:, 
t;; 
0 " 0 

li; 
~ 

~ 
iii 
1l 
i5 
1l 

~ 
0 
~ "' 
a: 

~ 

~ 
E-4 
~ 
~ 
P-4 
0 
~ 

~ ~ 
Q 
0 $ •zE-4 
ifJ. ~ 
z <d 
.-I 
<: 0 j
~ ::> 
~ (f)~ 
Q 
0 z0 
....;i 
~ 0 

en 
~ 
~ 
0 
::0 
E-4 

·, 

::> 
8 

SHEET 1 OF 19 



•• •• 

I 
_/ 

\ ..,.~···
1r---~•.1,::t•,o.·--,---

., "P.4 c:;;7'--~·"'f_,... .l-''"fl 
t • fin 111•~ ,.,..~ 

"-, °""' -T)'-- \ ' I i •..__,,..,. 
,4 . t·~ /

{~irp:•·· :,~•M·•·' ..}.,.~- ,• -~ : I/
'/i 

J 
JJW:,'~,,_"":'r-7; \ 1 /1i,) ,2 l ,.l, . 

1cr • wfl" ':-.... ' 

··------.. 
... 

.. . 
I 
' 

OVERALL DRAINAGE MAP 
SCALE 1": 300' 

-~~[ 

-;' I·•. : 
\ ,., 
'\ 

• 

PERMAN£NT COONlY BENCHMARK DESCRIPTION 
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DESIGNED BY: ML....---------- ~ 
DRAFTED BY: CAD 

CHECKED BY: MRT i)l 
I-D-A.:cTE...:.:_J;;_U_N_E_,...:.2...:.0...:.0...:.3'-----I , 

SCALE: HOR. I"= 300' 
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SHEET 2 OF 19 ;' 
l---c------1-co. NO. 0000-XX-OO ,-

CAD NAME: 7060FLD.DWG .. 
1-------~---'------1~ 

LAYOUT: OVERALL t 
1--------------1 

FILE NO. 97060-33 

Starting ot the 1ntoi:saction of toes Corner Road snd 'l'ho~paon Ro4d proceed NW 
along Iho~pson Rood for approximately 2.3 ~iloa to house fl27LO~U& ic Chris 
Squara on the soutl1 end of a cone., retraining w4ll on eaot side of a gravel 
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DESIGNED BY: ML 

DRAFTED BY: CAD 

CHECKED BY: MRT 

DATE: JUNE, 2003 

SCALE: HOR. NTS 
VERT. 
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DRAFTED BY: CAD 

CHECKED BY: MRT 
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CO. NO, 9820-FP-01 

FILE NO. 97060-33 
CADD NAME: 7060FLD-TM 
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% lmpervtouane:se 

1 2 5 10 20 50 100 
RECURRENCE INTERVAL IN YEARS 

FLOOD FREQUENCY CURVES FOR PLATE NO STD NORef. Seo, 6--0804.4 
8-11-t:12 
Ri,v 7-13-94 SELECTED DEGREES OF BASIN 

1-30-95 IMPERVIOUSNESS 6-6 

= ().350159581FAIRFAX COUNTY PUBLIC FACILITIES MANUAL \ :,~· ·, . f 
Q = Peak 100 Year Flow (Anderson Formula) ~-· ,/7 

- 230 * K * R * A"x * TA(-0.48) /:;>; 
- 230 * 1.3 * 4.2 * 0.598 * 0.35"(-0.48) 

= 1,242.3 CFS ,·-

(35.18 CMS) . ,,----..-Y."-. 

:·:t\.: \;:.-
_,,.-

'. h, .. : .X 
·;,~ ,,. ,/,F,,..,.~ ------ ·.···~.. -~ 

,,. ~ _,..._ ='~·: I - ·r- ~.,....... \ 
-.. .. --f\~ \,

METRIC SYSTEM NOTE 
.~· .. ~ ";-~--- ' 

-~ '-"•. , ~~~ 
·'-,. 

·--· _.,,...._:;,: I 

,......,~-. ,fl~ y 

,j I ~ .. 
'\ _..,/--
\,\.· ..• --· 

(~~~\\:.·~----· /I~ 

\ ,. -HYDROLOGIC COMPUTATIONS PERFORMED IN ENGLISH UNITS, 
WITH ALL STRIJCTURES AND WATER SURFACES CONVERTED . : " - __.,__ 
TO METRIC UNITS. -"'\~." 

.) > 

iFLOOD PLAIN NARRATIVE 
J'HE THOMPSON ROAD PROPERT'!' (9820-P-01) IS A 6.07 HECTARE SITE LOCATED IN THE CUB RUN WATERSHED. FIFTEEN LOTS ARE PROPOSED ON THIS R1 ZONED SITE. RUNNING TI-IROUGH THE EASTERN PORTION 
OF THIS SITE IS A TRIBUTARY OF THE CUB RUN CALLEO FIATLICK BRANCH. AT THE DOWNSTREAM STUDY POINT, FLATLICK BRANCH DRAINS 154.83 HECTARES. THIS DRAINAGE AREA QUALIFIES AS A MAJOR 
FLOODPLAIN. HOWEVER, THE CUTOFF POINT FOR THE MAJOR FLOODPLAIN LIES AT STATION 8+77 WHERE THE STUDY BEGINS. THE BASELINE STATIONING FOR TI-IIS FLOOD PLAIN STUDY IS CONSISTENT WITH THE 
STATIONING OF THE FRANKLIN MANOR FLOOD PLAIN STUDY {7038-FP-01) PERFORMED BY DEWBERRY & DAVIS IN 1987. PLEASE NOTE THAT THIS BASELINE STATIONING HAS BEEN CONVERTED FROM FEET TO METERS. 

IN A MEETING WITH MR. JOHN LEHMAN OF THE SPECIAL PROJECTS BRANCH ON JULY 13TH, 1998, THE DETAILS OF THIS FLOODPLAIN STUDY WERE DISCUSSED. IT WAS RECOMMENDED THAT THE LAST DOWNSTREAM 
¢ROSS-SECTION BE PULLED BACK TO STATION 8+77 SO THAT IT LIES UPSTREAM FROM THE NEARBY TRIBUTARY. HOWEVER, IN THE INTEREST OF CONSERVANCY, WE WERE DIRECTED TO INCLUDE THE ACREAGE 
FLOWING THROUGH THE NEARBY TRIBUTARY IN OUR OVERALL FLOODPLAIN COMPUTATIONS. ADDITIONAL TOPICS DISCUSSED WERE THE LOCATIONS OF THE OTHER NINE CROSS-SECTIONS AND THE MANNING'S N-FACTOR 
fOR THESE CROSS-SECTIONS. IT WAS SUGGESTED THAT A CONSERVATIVE N-FACTOR OF 0.1 BE USED FOR ALL CHANNEL SECTIONS AND OVERBANKS. THE HYDROLOGY COMPUTATIONS ON SHEET 2 WERE PERFORMED 
USING THE ANDERSON METHOD. THE FLOODPLAIN ANALYSIS WAS PERFORMED USING THE HEC-RAS SOFTWARE DEVELOPED BY THE U.S. ARMY CORPS OF ENGINEERS.FOR INFORMATION PURPOSES ONLY 
A PRIVATE DRIVEWAY RUNS THROUGH AN EXISTING INGRESS/EGRESS EASEMENT DOWN THE NORTHEAST BOUNDARY OF THE THOMPSON ROAD PROPERT'!', AND THIS DRIVEWAY CROSSES OVER THE STREAM BED ATNOTE METRIC SCALE STATION 9+46. THE CROSSING CONSISTS OF AN EARTHEN EMBANKMENT WITH A 600MM CULVERT IN THE STREAM BED. TI-IIS EMBANKMENT WAS INITIALLY DESIGNED TO MAINTAIN ACCESS THROUGH THE 

· INGRESS/EGRESS EASEMENT, HOWEVER, FIELD OBSERVATION INDICATES TI-IAT THIS STREAM CROSSING IS RARELY USED. THE 100-YEAR FLOOD WILL SUBSTANTIALLY OVERTOP THIS EMBANKMENT. 

BEGINNING AT STATION 11 +79 THIS STUDY MUST TAKE INTO ACCOUNT A LARGE, EXISTING WET PONO WHICH LIES PARTIALLY ON THE THOMPSON ROAD SITE. THE NORMAL WATER SURFACE ELEVATION FOR THIS POND 
:'/IIAS FIELD DETERMINED AT APPROXIMATELY 109.600, AND THIS WATER SURFACE WAS TREATED AS THE CHANNEL BOTTOM FOR THE 100-YEAR STORM FLOW. ALTHOUGH THE WATER SURFACE WOULD, IN REALIT'!', 
PROVIDE VERY LITTLE HYDRAULIC RESISTANCE, THIS PORTION OF THE FLOODPLAIN WAS ANALYZED USING THE SAME 0.1 N-FACTOR. THE DAM EMBANKMENT FOR THIS POND HAS A DRAWDOWN STRUCTURE CONSISTING 
:oF A 200MM DUCTILE IRON PIPE. IN THE INTEREST OF CONSERVANCY, IT WAS ASSUMED THAT THIS PIPE WAS CLOGGED AND THAT THE ENTIRE 100-YEAR STORM FLOWS THROUGH THE SPILLWAY CHANNEL AT STATION 
:11 +79. AS THE FLOW SURFACE NECKS DOWN TO THE LIMITS OF THE SPILLWAY, THE FLOW OVER THE WATER SURFACE BACKS UP AND ROUTES THROUGH THE LIMITING HYDRAULICS OF CROSS-SECTION 11 +79. THIS 
:"DETENTION" EFFECT IS EVIDENCED BY THE VERY LOW VELOCITIES AND FROUDE NUMBERS FOR CROSS-SECTIONS 12+54, 13+06, 13+62. 

s:1.0 f---t----+--+---+----+--c.~~~..:::.,+...,,.~+--1 

! 
~ . ~-~~~q---,---,-7 

0.1 L--...L-1--l::...J....LL...LL.J..__ _J.._L-1....L-L.J..Ll..1...--1-.l-.l-Ll...J.J..W 
0.01 0.1 1.0 ,o 

A6f. Ste, 6-0804,5 
e-11-92 
Rev 7-13-9+ 

LENGTH-SLOPE INDEX (L/"S), L IN MILES, S IN Fm PER MILE 

LAG TIME 
AS A FUNCTION OF 

A LENGTH-SLOPE INDEX 

PLATE NO STD NO 

7-6 

SCALE 1:5000 
ENGLJSH TOPO SCALED TO METRIC 

··• -,~ ··1: . &>,· -\ •i jANDERSON METHOD =·, ·. __,
'""'--~. 

\kl--·--. "s ~-COMPUTATIONS \ \\~ . ·.- ' 

·--:{;_·. •• ' . \ 

- F/ercent Impervious ..... . x • ·---.r•..... 
- 20% (SEE PFM Table 6.6) /~,' ,.. ··'\\ 

... .. ', 

K = Coefficient of Imperviousness 
- 1..00 + 0.015 (1) 

~- t.00 + 0.015 (20) 
- 1:.30 

R. = Flood Frequency Ratio (100 Year Storm) 

- 4.20 (PFM Plate 6-6) 

A - Watershed Area -~---~ 
·382.60 Ac. ( 154.85 ho) . 

\• 0.5978 Sq. Mi. 
• 1 

x : = Area Exponent 
- t.OO (200 Ac < A < 640 Ac) 

Y = '0.90 (PFM Plate 7-6) )~ 
z = 0.50 (PFM Plate 7-6) 

L· - 1.42 Mi. 

S - i88.00 Ft./Mi. 

T - Y * (L / SA0.5)Az 
- 0.9*(1.42/(88A0.5))A0.5 \I 

https://0.35"(-0.48
https://TA(-0.48
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Thompson Road Property Plan: Thompson Road Plan 
Station 13+62 

I+----.1------.1------.1----1
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111. 
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Station (m) 

Thompson Road Property Plan: Thompson Road Plan 9/9/98
Station 13+06 
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109. 13+06 
109. STA. ELEV. 
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107. 41.5 110.299 
107 51.3 110.161 

• 61.8 110.086 
106. 68.9 109.425 
106. --EG-- 198.2 109.4681105. 200.5 109.972 

ws 1 207.3 110.385 
105. Ground 222.3 110.882 
104. Ban'l.sta 232.7 111.668 
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Station (m) 

Thompson Road Property Plan: Thompson Road Plan 919/98
Station 12+54 

1+----.1---+-------.1-------.1->I 
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110. 
110. 
109. 12+54 
109. STA. ELEV. 
108. 0.0 111.252 

21.4 110.809108. 
41.6 110.341

107. 63.6 110.026 
107. 65.2 109.854 
106. 78.1 109.708 

81.5 109.167106. EG_1_ 208.7 109.248 
105. ws 1 212.7 109.878 
105- 222.5 110.858Ground 

232.8 111.545104. Ban'lc Sta 
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Station (m) 

Thompson Road Property Plan: Thompson Road Plan 919/98
Station 11+ 79 

112. 1-- .1---+-- .1-i.----.1----+1 

111. 
111. 
110. 
110. 11+79 

STA. ELEV.109. 0.0 111.332 
109. 11.8 111.035 
108. 20.1 110.840 

29.5 110.556108. 
39.9 109.803

107. 49.5 109.784 
107. 59.8 111.244 

70.0 111.253106. 
77.6 111.294106. EG 1 87.9 111.325 

105. 96.2 111.294 
105. 

WS1 
105.8 111.334Ground 
146.1 111.260104. Ban'lc Sta 

104.o.+--~~,-~~~--.---~-,--~~~--.-~-~..,....., 
0 1 0 1 0 2 0 2 0 

Station (m) 

Thompson Road Property Plan: Thompson Road Plan 919/98
Station 11 +03 
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Thompson Road Property Plan: Thompson Road Plan 9/9198
Station 10+43 
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111. 
110. 10+43 
110. STA. ELEV. 
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83 6 107.316 
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106. 96.7 106.839 
106. EGT. 98.2 106.908 
105 99.4 107.646 

• ws 1 103.7 107.813 
105. Ground 113.8 108.590 

104.0,:j_,=:B:::•~n'lc::s~ta:;'...._~~--.--~-~~--~.-~~-.104• so 0 160' 0 1/aio' ' 
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Station (m) 

Thompson Road Property Plan: Thompson Road Plan 9/9198 
Station 9+95 
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104. 
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115.1 108.149 
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Station (m) 

Thompson Road Property Plan: Thom'8son Road Plan 9/9198 
Station 9+5 
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Thompson Road Property Plan: Thompson Road Plan 9115!98 
Upstream Inside 
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Thompson Road Property Plan: Thompson Road Plan 9/15198 
Downstream Inside 
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Thompson Road Property Plan: Thompson Road Plan 919198 
Station 9+37 

• 112. 
: 111. 
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• 110. 
' 110. 
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9+37109. STA. ELEV. 
, 108. 0.0 107.444 

108, 4.8 107.235 
14.7 106.495

107.":1' ..... -~~ 24.1 106.531
107. 41.0 106.115 
106. 42.6 105.534EG 1 
106. 44.4 105.562WS1 

47.0 107.503105. Ground 49.6 108.484
105. Ban'lc Sta 60.5 109.844 
104. 
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0 1 0 1 0 2 0 2 0 
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Thompson Road Property Plan: Thompson Road Plan 9(9198 
Station 8+77 

Station (m) 

SUM.IARY OF MANNING'S N VALUES 

****************************************************** 
• Reach • River Sia. • nl • n2 • n3 • 
****************************************************** 
•Thompson Rd• 1362 • .1• . 1• . 1• 
•Thompson Rd• 1306 , .1• . 1• .1• 
•Thompson Rd, 1254 , .1• . 1• .1• 
, Thompson Rd • 1179 • . 1 • . 1 • . h 
•Thompson Rd, 1103 • .1• . 1• .1• 
•Thompson Rd, 1043 , ,1, .1• .1• 
•Thompson Rd• 995 • .1• .1• .1• 
•Thompson Rd• 950 • .1• .1• .1• 
•Thompson Rd• 946 • Culvert• • • 
•Thompson Rd• 937 • .1• . 1• . 1• 
•Thompson Rd• 877 • .1• . 1• .1• 
****************************************************** 

SUM.IARY OF REACH LENGTHS 

• Reach • River Sta. , Left • Channel• Right• 
•Thompson Rd• 1362 • 56• 56• 56• 
•Thompson Rd• 1306 • 52• 52• 52• 
•Thompson Rd• 1254 • 27• 27• 27• 
•Thompson Rd• 1179 • 30• 73• 116• 
•Thompson Rd• 1103 • 46• 69• 71• 
•Thompson Rd• 1043 • 33• 49• 55• 
•Thompson Rd• 995 • 31• 45• 53• 
•Thompson Rd• 950 • 14• 14• 14• 
•Thompson Rd• 946 • Culvert, • • 
•Thompson Rd• 937 • 45• 62• 
• Thompson Rd • 877 • 1O• 10• 
****************************************************** 

SU~ARY OF CONTRACTION AND EXPANSION COEFFICIENTS 

**********************••····················· 
• Reach • River Sta. • Con1r.• Expan. • 
********************************************* 
•Thompson Rd • 1362 • • 1 • • 3• 
•Thompson Rd • 1306 • .1• .3• 
•Thompson Rd • 1254 • .1 • •3• 
•Thompson Rd• 1179 • .1• .3• 
•Thompson Rd• 1103 • .1• .3• 
• Thompson Rd • 1043 • . 1 • •3• 
• Thompson Rd • 995 , . 1 • .3• 
• Thompson Rd • 950 , . 1 • ,3• 
•Thompson Rd• 946 • Culvert• • 
• Thompson Rd • 937 • . 1* .3• 
•Thompson Rd• 877 • .1• .3• 
********************************************* 

Profile Output Table - Standard Tobie 1 
***********************************'*********************************•************·············································· 
• River Sto. • Q Total •Min Ch El •W.S. Elev •Crit W.S. •E.G. Elev •E.G. Slope• Vel Chnl •Flow Area •Top Width •Froude # Chi • 
, , (m3/s) • (m) • (m) • (m) • (m) • (rn/rn) • (m/s) • (m2) • (rn) • • 
************•******•************************************************************************************************************ 
• 1362 , 35.17• 109.50 • 111.14• , 111 .14 • 0.000358 • 0.26 • 165.38 • 174.46 • 0.07 • 

• 1306 , 35.17• 109.42 • 111.13• • 111 .13 • 0.000095 • 0. 14 • 282.64 • 221 . 71 • 0.03 • 

• 1254 • 35. 17 • 109.17• 111.12 • • 111.12 • 0.000063 • 0.12 • 317,12 • 220.31 • 0,03 • 
• 111.11 • 0.018110 • 1 .26 • 30.25 • 46.46 • 0.42 •• 1179 * 35.17 • 109. 78 • 111.03 • 

, 1103 • 35.17• 108.34 • 109.24 • • 109.32 • 0.042391 • 1 .82 • 31.37 • 83.54 • 0.63 • 
• 108.47 • 0.007883 • 1 .07 • 54.09 • 90.74 • 0.29 •• 1043 • 35.17• 106.84 • 108.45 • 
• 108,00 • 0.017050 • 1 . 65 • 42.26 • 92.96 • 0.40 •• 995 • 35.17• 106.01 • 107.95 • 

105.80 • 107 .41 • 107.03 • 107.46 • 0.010977 • 1 .35 • 38.55 • 51 .60 • 0.36 •• 950 • 35.17 • 
• 946 • Cu Ivert • • • • • • • • • • 

107.28 • • 107.33 • 0.013342 • 1.28 • 34.73 • 42.82 • 0.36 •• 937 • 35.17• 105.53 • 
106.08 • 106.68 • 0,010518 • 0.99 • 38.34 • 48.23 • 0.32 •• 35.17 • 104.86 • 106.63 • 

Manning's Equation Computations - Normal Flow @ Station 8+ 77 

Mannings Coefficient 0.1 
Slope 0.0115 m/m 
Water Surface Elevation 106.63 m 
Elevation Range 104.86 to 108.92 
Discharge 35.17 m'ls 

Flow Area 38.4 m2 

Wetted Perimeter 48.777 m 
Top Width 48.258 m 
Actual Depth 1.77 m 
Critical Elevation 106.08 m 
Critical Slope 0.123441 m/m 

Velocity 0.91 m/s 
Velocity Head 0.04 m 
Specific Energy 106.67 m 

Froude Number 0.33 
Flow Type Subcritlcal 

r 

FOR INFORMATION PURPOSES ONLY 
NOTE METRIC SCALE 
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DESIGNED BY: DMS 

DRAFTED BY: CAD 

CHECKED BY: MRT 

DATE: SEPTEMBER, 1998 

SCALE: HOR. 1: 500 
(METRIC) VERT, 1: 100 

SHEET 7 OF 19 

CO. NO, 9820-FP-Dl 

FILE NO. 9706D-33 iri 

919198 

13+62 
STA. 
0.0 
21.4 
30.7 
40.6 
50.5 
60.6 
80.6 
84.7 
143.6 
143.9 
146.7 
156.6 
176.6 
1B6.2 

ELEV. 
111.252 
110.927 
110.773 
110.510 
110.187 
110.163 
109.840 
109.499 
109.499 
110.135 
110.385 
110.786 
110.980 
111.252 

._____________________________________________________________________________________________________...________.CADD NAME: 7060FLD-TM ~ Station (m) Station (m) 
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PROJECT DATA 
Project Title: Thompson Rood Property
Project File : Thompson.prj 
Run Dote and Time: 2/6/2003 9:30:20 AM 

Project in English units 

Project Description:
Combinotion of the Dewberry Study performed in 1987 entitled Franklin Monor, 
County Project# 7038-FP-01-1. and the BC Consultants Study entitled Thompson's 
Moor, County Projec1 # 9820-FP-10-2. Four cross-sections hove been added to 
adequately connect the two studies. 

PLAN DATA 

Pion Tit le: Thompson Road Plan 
Plan Fi le v:\PROJECT\97060\CADFILES\Haestad\03-Study\Engl ish\Thompson.p01 

Geometry Title: Thompson Raad Data 
Geometry Fi le v:\PROJECT\97060\CADFILES\Haestad\03-Study\Engl ish\Thompson,g02 

Flow Title Thompson Raad Flows (Anderson) 
Flow Fi le v:\PROJECT\97060\CADFILES\Haestad\03-Study\Engl ish\Thompson.f01 

Pion Summary Information: 
Number of: Cross Sections= 23 Mui itple Openings= 0 

Culverts = 3 lnl ine Weirs = 0 
Bridges = 0 

Computot ionol Informal ion 
Water surface calculation tolerance= 0.0328 
Critical depth colculaton tolerance= 0.0328 
Maximum number of interations = 20 
Maximum difference tolerance = 0.9843 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks inn values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Thompson Rood Flows (Anderson)
Flow Fi le v:\PROJECT\97060\CADFILES\Hoestod\03-Study\Engl ish\Thooy,son.f01 

Flow Data (els) 
************************************************************* 
• R,iver Reach RS • PF 1 • 
• Flat I ick Branch Thompson Rd 4469 • 1242 • 
• FI ot I i ck Branch Thompson Rd 1975 • 1530 • 
• Flot I ick Bronch Thompson Rd 1020 • 2000 • 
*****************************************************••···••* 

Boundary Conditions 
******************************************************************************************************** 
• River Reoch Profile • Upstrean Downstream • 
******************************************************************************************************** 
• Flot I ick Bronch Thompson Rd PF 1 • Known VIS= 328.862 • 
*******************+++++++++++~++++++++++++++++++*************************************** 

GEOMETRY DATA 

Geometry Title: Thompson Rood Doto 
Geometry File : v:\PROJECT\97060\CADFILES\Hoestod\03-Study\Engllsh\Thompson.g02 

CROSS SECT ION RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 4469 

INPUT 
Description: BC Station 44+69 = Metric Sto.13+62 
Station Elevation Doto num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

O 365 70.21 363.934 100.722 363.428 133.202 362.566 165.682 361 .506 
198.819 361 .427 264,436 360.367 277.887 359.249 471.129 359.249 472.113 361 .335 
481 .299 362.156 513.78 363,471 579.396 364.108 610.892 365 

Mannin9's n Values nui'TT"' 3 
Sta n Val Sta n Vol Sta n Val 

************************************************ 
0 .1 264.436 ,1 472.113 .1 

Bonk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expon. 
264.436 472. 113 183.727 183.727 183.727 ' 1 ,3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************************************************************** 
• E.G. Elev (ft) • 364.60 • Element • Left OB• Channel • Right 08 • 
* Vel Head (ft) • 0,01 • WI. n-Vol. • 0.100 • 0.100 • 0.100 • 
* W.S. Elev (ft) • 364.59 • Reoch Len. (ft) • 183.73 • 183.73 • 183,73 • 
• Crit W.S. (ft) • • Flow Areo (sq ft) • 523.18 • 1101.32 • 140.85 • 
• E.G. Slope (ft/ft) •0.000365 • Areo (sq 11) • 523,18 • 1101 .32 • 140,85 • 
•OTotal (cfs) • 1242.00 • Flow (els) • 251,45 • 947.11 • 43.44 • 
• Top Width (ft) • 569,73 • Top Width (ft) • 237.64 • 207.68 • 124,41 • 
• Vel Total (ft/s) • 0.70 • Avg. Vel. (ft/s) • 0.48 • 0.86 • 0,31 • 
• Max Chi Dplh (ft) • 5.34 • Hydr. Depth (ft) • 2.20 • 5.30 • 1.13 • 
• Conv. Total (cfs) • 64974.6 • Conv. (cfs) • 13154,6 • 49547.5 • 2272,6 • 
• Length Wtd. (ft) • 183.73 • Wetfed Per. (ft) • 237.69 • 209.05 • 124,49 • 
• Min Ch El (ft) • 359,25 • Shear (lb/sq ft) • 0,05 • 0.12 • 0.03 • 
, Alpha • I .24 • Stream Power (lb/ft s) • 0.02 • 0.10 • 0.01 • 
• Frein Loss (ft) • 0.03 • Cum Volume (acre-ft) • 13.59 • 32.37 • 12,75 • 
• c & E Loss (ft) , 0.00 • Cum S/\ (acres) • 6.17 • 5.86 • 5.31 • 
************************•*********************************************************************** 

Warning: The conveyance ratio (upstream conveyance divided by downstream ~onveyance) is less 
than 0.7 or greater than 1 .4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flotlick Bronch 
REACH: Thompson Rd RS: 4285 

INPUT 
Description: BC Station 42+85 = Metric Sta. 13+06 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*************************************************************************•****** 

O 365 70.21 362.736 103.346 362.425 136,155 361.873 168:307 361.421 
202.756 361,175 226.05 359.006 650.262 359.147 657.808 360.801 680,118 362.156 
729.331 363,786 763,451 366.365 • 

Manning's n Values nurrF 3 
Sta n Val Sta n Vol Sta n Vol 

************************************************ 
0 .1 202.756 .1 657.808 .1 

Bonk Sto: Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
202.756 657,808 170.604 170,604 170.604 ' 1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
******************************••······••*****************************•··~~ •••••• 
, E.G. Elev (ft) , 364.58 • Element • Left OB •• Channel 
• Vel Head (ft) • 0.00 • Wt. n-Val. • 0.100 • 0. 100 
• W.S. Elev (ft) • 364,58 • Reach Len. (ft) • 170.60 • 170.60 
• Crit W.S. (ft) • • Flow Area (sq ft) • 406.18 •• 2474.17 
• E.G. Slope (ft/ft) •0.000096 , Area (sq ft) • 406.18 • 2474.17 
• Q Total (cfs) • 1242.00 • Flow (els) • 97.96 • 1110.55 
• Top Width (ft) • 726.83 • Top Width (ft) • 189,74 •• 455.05 
• Vel Total (ft/s) • 0.41 • Avg. Vel. (ft/s) • 0,24 •· 0.45 
• Mox Chi Dpth (ft) • 5.57 • Hydr. Depth (ft) • 2.14 • 5.44 
• Conv. Total (els) •127079.8 • Conv. (els) • 10023:6 •113629.9 
• Length Wtd. (ft) • 170.60 • Wetted Per. (ft) • 189.78 ,; 455.33 
, Min Ch El (ft) • 359.01 • Shear (lb/sq ft) • 0.01 •• 0.03 
• Alpha • 1,11 • Stream Power (lb/ft s) • 0.00 • 0.01 
• Frein Loss (ft) • 0.01 • Cum Volume (acre-ft) • 11.63 •; 24.83 
• C & E Loss (ft) • 0.00 • Cum SA (acres) • 5.27 • 4.47 

• Right OB • 
• 0.100 • 
• 170.60 • 
• 152.58 • 
• 152.58 • 
• 33.49 • 
• 82.03 • 
• 0.22 • 
• 1.86 • 
• 3426.3 • 
• 82.13 • 
• 0.01 • 
• 0.00 • 
• 12,14 • 
• 4.88 • 

*************************************************************************:********************** 

CROSS SECTION RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 4114 

INPUT 
Description: BC Station 41+14 = Metric Sta. 12+54 
Slat ion Elevation Doto nurn= 11 

Elev Sta ElevSta Elev Sta Elev Sta Elev Sta 
··········••t++••························••*****************•···················· 

0 365 70.21 363.547 136.483 362.011 208.661 360.978 213.911 360.413 
256.234 359.934 267.388 358.159 684.711 358.425 697.835 360.492 729.987 .• 363.707 
763.78 365,961 

Manning's n Values num= 3 
Sta n Vol Sta n Val Sta n Val 

++++++++++••············••********************** 
0 .1 256,234 .1 697.835 .1 

Bonk Sta: Left Right Lengths: Left Channel Right Coe ff Con tr. • Expan. 
256.234 697,835 88,583 88.583 88.583 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 
**********************************************************••··································· 
, E.G. Elev (ft) • 364,57 • Element • Left OB• Channel * Right OB* 
, Vel Heed (ft) * 0.00 • Wt, n-Val. * 0.100 • 0.100 • 0.100 • 
, W.S. Elev (ft) • 364.57 • Reech Len. (ft) • 88.58 • 88.58 • 88.58 • 
, Crit W.S. (ft) , • Flow Area (sq ft) • 571.83 • 2747.62 • 84.91 • 
• E.G. Slope (ft/ft) •0.000064 • Area (sq ft) • 571 .83 • 2747.62 • 84.91 • 
• Q To1al (cfs) • 1242.00 • Flow (els) • 122.77 • 1103.88 • 15.35 • 
• Top Width (ft) • 722,00 • Top Width (ft) • 235.34 • 441 .60 • 45.06 • 
• Vel Total (ft/s) • 0.36 • Avg. Vel, (ft/s) • 0.21 • 0.40 • 0.18 • 
• Mas Chi Dpth (ft) • 6.41 • Hydr. Depth (ft) • 2,43 • 6.22 • 1 .88 • 
• Conv. Total (cfs) •155323.6 • Canv. (els) • 15353.9 •138050.2 • 1919,6 • 
• Length Wtd. (ft) • 88.58 • Wetted Per. (ft) • 235.41 • 441.90 * 45.24 • 
• Min Ch El (ft) • 358, 16 • Shear (lb/sq ft) • 0.01 • 0,02 • 0,01 • 
• Alpho • 1 .12 • Stream Power (lb/11 s) • 0.00 • 0.01 • 0.00 • 
• Frein Loss (ft) • 0.02 • Cum Volume (acre-ft) • 9.71 • 14.60 • 11.67 • 
• C & E Loss (ft) • 0.03 • Cum SA (acres) • 4.43 • 2.71 • 4.63 • 
*********************•***********************************************•************************* 

Warning: The conveyance ratio (upstream conveyance divided by downstream': conveyance) is I ess 
than 0.7 or greater !hon 1 .4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flotllck Branch 
REACH: Thompson Rd RS: 3868 

INPUT 
Description: BC Station 38+68 = Metric Sta, 11+79 
Station Elevation Doto num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***************************************************•********************~******* 

O 365.262 38.714 364.288 65.945 363.648 96.785 362.717 130.906 360.246 
162.402 360.184 196,194 364.974 229.659 365,003 254.593 365,138 288,386 365.24 
315.617 365.138 347. 113 365.269 479.331 365.026 • 

Manning's n Values num= 3 
Sta n Val Sia n Val Sta n Vol 

0 .1 96.785 .1 196,194 '1 

Bonk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expon. 
96. 785 196,194 98,425 239.501 380.577 . 1 .3 

CROSS SECTION OUTPUT Preli le #PF 1 
****************************************•***************************•**********'*************** 
• E.G. Elev (ft) • 364.53 • Element • Left 08 • Channel • Right OB• 
• Vel Head (ft) • 0.26 • Wt. n-Val. • 0.100 • 0.100 • • 
• W.S. Elev (ft) • 364,27 • Reach Len. (ft) • 98.42 • 239.50 • 380.58 • 
• Crit W.S. (ft) • • Flow Area (sq fl) • 41.64 • 281.53 • • 
• E.G. Slope (ft/ft) •0.018451 • Area (sq ft) • 41.64 • 281.53 • • 
• Q Total (cfs) • 1242.00 • Flow (els) • 67.98 • 1174.02 • • 
• Top Width (ft) • 151 .63 • Top Width (ft) • 57.21 • 94.43 • • 
• Vel Total (ft/s) • 3,84 • Avg, Vel. (ft/s) • 1.63 • 4.17 • • 
• Mox Chi Dpth (tt) • 4.08 • Hydr. Depth (ft) • 0.73 • 2.98 • • 
• Conv. Total (els) • 9143.4 • Conv. (cfs) • 500.5 , 8642.9 • • 
• Lenglh Wtd. (ft) • 218.50 • Wetted Per. (ft) • 57.23 • 94.80 • • 
, Min Ch El (fl) • 360.18 • Shear (lb/sq ft) • 0,84 • 3.42 • • 
• Alpha • 1. 12 • Stream Power (lb/ft s) • 1.37 • 14.27 • • 
• Frctn Loss (ft) • 5.87 • Cum Volume (acre-ft) • 9.09 • 11.52 • 11.58 • 
• Ca E Loss (ft) • 0.00 • Cum SA (acres) • 4.14 • 2.17 • 4.58 • 
*****************************************••·····························~···············••***** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This moy indicate the need for additional cross 

sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between ihe current and previous 
cross 

sect ion. This moy indicate the need for addi1ionol cross sections. 

CROSS SECTION RIVER: Flot I ick Branch 
REACH: Thompson Rd RS: 3619 

INPUT 
Description: BC Station 36+19 = Metric Sta. 11+03 
Sfotion Elevation Doto num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***********************************•************************************•******* 

0 358.478 66.601 358,232 131.89 357,277 212.598 356.263 234.252 356.106 
235.892 355.443 237.533 355.495 240.157 355.774 278.543 356.768 310.698 360,781 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 ,1 234.252 .1 240.157 ' 1 

Bank Sta: Left Right Lengfhs: Left Channel Right Coeff Contr. Expan. 
234.252 240.157 150.919 226.378 232.94 . 1 ,3 

CROSS SECTION OUTPUT Profile #PF 1 

Channel • Right OB•• E.G. Elev (ft) • 358.65 • Element • Left OB• 
• Vel Head (It) • 0.24 • Wt. n-Val. • 0. 100 • 0. 100 • 0.100 • 
• W.S. Elev (ft) • 358.41 • Reach Len. ( f t) • 150.92 • 226.38 * 232.94 • 
• Crit W.S. (ft) • 357.87 • Flow Area (sq ft) • 227.26 • 16.42 * 92.82 * 
• E.G. Slope (ft/ft) •0.042655 • Area (sq ft) • 227. 26 • 16.42 • 92.82 • 
• Q Total (els) • 1242.00 • Flow (efs) • 722.85 • 98.06 • 421 .09 • 
• Top Width (ft) • 272.81 • Tap Width (ft) • 215.37 • 5.90 • 51 ,53 • 
• Vel Total (ft/s) • 3.69 • Avg. Ve I. (f t/s) • 3, 18 • 5.97 • 4.54 • 
, Max Chi Dpth (ft) • 2.97 • Hydr. Depth (ft) • 1. 06 • 2.78 • 1 .80 • 

474.8 2038.9• Conv. Total ( cf s) • 6013.6 • Conv. (c fs) • 3500.0 • • • 
• Length Wtd. (ft) • 177.12 • Wetted Per. ( f I) • 215.39 • 6.05 • 51 .64 ' 
• Min Ch El (ft) • 355.44 • Shear (lb/sq ft) • 2.81 • 7.23 * 4.79 • 
• Alpha • 1 . 15 • Stream Power (lb/ft s) • 8.94 • 43.17 • 21 ,71 • 
• Frctn Loss (ft) • 2,72 • Cum Volume (acre-ft) • 8.79 • 10. 70 * 11. 18 • 
• C & E Loss (ft) • 0.05 • Cum SA (acres) • 3,83 • 1 .89 * 4,36 • 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) Is less 
than 0.7 or greater thon 1.4. This may indicate the need for additional cross 

sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

sect ion. This may indicate the need for odditlonol cross sections. 

CROSS SECTION RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 3422 

INPUT 
Description: BC Station 34+22 = Metric Sta. 10+43 
Station Elevation Doto num= 13 

Sta Elev Sta Elev Sia Elev Sta Elev Sta Elev 
••**•******************•******************************************************** 

0 356.739 114.829 355.187 148.95 354.61 176.181 354,265 208.333 354.049 
240.157 353.412 274.278 352.087 314.304 351.43 317.257 350.522 322.178 350.748 
326.115 353.169 340.223 353.717 373.36 356.266 

Manning's n Values nurn=- 3 
Sto n Val Sta n Vol Sia n Val 

************************************************ 
0 .1 314.304 .1 326.115 .1 

Bonk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
314.304 326.115 108.268 160.761 180.446 . 1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
********************************************************************************************•** 
• E.G. Elev (ft) • 355.89 • Element • Left OB • Channel • Right OB• 
• Vel Head (ft) • 0.08 • Wt. n-Val. • 0.100 • 0.100 • 0. 100 • 
• W.S. Elev (ft) • 355.81 • Reach Len. ( f t) * 108,27 • 160.76 • 180.45 • 
• Crit W.S. (ft) • Flow Area (sq ft) • 467,59 • 54.85 • 61 .67 •• 
• E.G. Slope (fl/ft) +0.007817 • Area (sq ft) 467,59 • 54.85 • 61 .67 •* 
• Q Total (Cf s) • 1242.00 • Flow (cfs) • 944.50 • 191 .73 • 105. 77 • 
• Top Width (ft) • 298.28 • Top Width (ft) • 245.22 • 11 .81 • 41.26 • 
• Vel Total (ff/s) • 2. 13 + Avg. Ve I. (ft /s) • 2.02 • 3.50 • 1. 72 • 
• Max Chi Dpth (ft) • 5.28 • Hydr. Depth (ft) • 1. 91 • 4.64 • 1.49 • 
• Conv. Total (cfs) • 14047.5 * Conv. (cfs) • 10682.6 • 2168.5 • 1196.3 • 
• Length Wtd, (ft) • 137.45 • Welted Per. (ft) • 245.27 + 12.64 • 41.35 • 
•MinChEI (ft) • 350.52 • Shear (lb/sq ft) * 0.93 • 2. 12 * 0.73 • 
• Al pho + 1. 16 • Stream Power (lb/ft s) • 1.88 • 7.40 • 1 .25 * 
• Frein Loss (ft) • 1.54 • Cum Volume (acre-ft) • 7.58 • 10.52 • 10. 77 •
• c a E Loss (ft) • 0.01 • Cum SA (acres) • 3.03 • 1.84 • 4. 11 • 
*****************••································••****************************************** 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 ,4, This may indicate the need for additional cross section 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cros 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flotlick Branch 
REACH: Thompson Rd RS: 3264 

INPUT 
Description: BC Station 32+64 = Metric Sta. 9+95 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 355 69.226 354.068 103.675 353.255 136.811 353,957 168,963 353.553 
202.1 350.607 219.488 349.734 221. 129 347.812 225.394 347.936 227.69 350.417 

267.717 351.798 300.853 352.887 334.318 353.773 366.142 354.163 377.625 354.82 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
0 .1 219.488 .1 227.69 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
219.488 227.69 101,706 147.638 173.885 , 1 . 3 

CROSS SECTION OUTPUT Profile I/PF 1 

• E.G. Elev (ft) • 354.33 • Element • Left OB• Channel • Right OB• 
• Vel Head (ft) * 0. 17 • Wt. n-Val. • 0.100 • 0.100 • 0.100 • 
• W.S. Elev (ft) • 354.16 • Reach Len. (ft) • 101.71 • 147.64 • 173.88 • 
• Crit W.S. (ft) • Flow Area (sq ff) • 187.48 • 47.11 • 216.57 •* 
• E.G. Slope (ft/ft) •0.017415 • Area (sq ft) • 187.48 • 47.11 • 216.57 • 
• Q Total (cfs) • 1242.00 • Flaw (cfs) • 413.05 • 256,62 • 572.33 • 
• Top Width (ft) • 303.82 • Top Width (ft) • 157.25 • 8.20 • 138.37 • 
• Ve! Total (ft/s) • 2.75 • Avg. Vel. (ft/s) • 2.20 • 5.45 • 2.64 • 
• Mox Chi Dpth (ft) • 6.35 • Hydr. Depth (ft) • 1 .19 • 5.74 • 1.57 • 
• Conv. Total (els) • 9411.5 • Conv. (els) • 3130.0 • 1944.6 • 4337.0 • 
• Length Wtd, (ft) • 133.13 • Wetted Per. (ff) • 157.42 • 10.17 • 138.43 • 
• Min Ch El (ft) • 347.81 • Shear (lb/sq ft) • 1 .29 • 5.03 • 1.70 • 
• Alpha • 1.45 • Stream Power (lb/ft s) • 2.85 • 27.42 • 4.50 • 
• Frein Loss (ft) • 1 .86 • Cum Volume (acre-ft) • 6.77 • 10.33 • 10.19 • 
• C & E Loss (ft) • 0.00 • Cum SA (acres) • 2.53 • 1.81 • 3.74 • 

Warning: The energy loss was greater than 1,0 ft (0.3 m), between the current and previous cros 

sec1ion. This may indicate the need for additional cross sections. 

CULVERT RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 3104 

INPUT 
Description: 2 ft/600 mm RCP 
Distance from Upstream XS= 8 
Deck/Roadway Width = 10 
Weir Coefficient = 3.1 
Upstream Deck/Roadway Coordinates 

num= 4 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Card Sta Hi Cord Lo Cord 

********•***********••·····················••**•**************•********* 
98.425 349.934 129.593 350.23 162,402 351.87 

192.913 355.512 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 10 

ElevSta Elev Sta Elev Sta Elev Sta Elev Sta 
**************************'****••················••*****************************

0 352.8 33.14 350.7 66.6 350.41 98.42 349.93 138.45 347.93 
143.14 346.69 150.3 346.69 156.5 348.78 192.91 355.5 225.39 359.86 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .1 143.14 . 1 150.3 . 1 

Bank Sta: Left Right Coeff Cantr. Expan. 
143.14 150.3 .3 .5 

Downstream Deck/Roadway Coordinates 
num= 4 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Card 

79.068 349.606 111 .549 350. 722 151.903 354,003 
162.73 355,971 

Downstream Bridge Cross Section Dato 
Station Elevation Data num= 10 

ElevSta Elev Sto Elev Sta Elev Sta Elev Sta 

134.51 348.150 352.51 15.75 351 .82 48.23 349.39 79.07 349.51 
198.49 360.38139.76 346.24 145.67 346.33 154.2 352.7 162.73 355.92 

Manning's n Values nurrF 3 
Sto n Vol Sta n Val Sta n Val 

********************************************•**• 
0 .1 139.76 .1 145.67 .1 

Bank Sta: Left Right Coeff Contr. Expan. 
139.76 145.67 .3 .5 

CROSS SECTION RIVER: Flotlick Branch 
REACH: Th9mpson Rd RS: 3074 

INPUT 
Descr'lption: BC Station 30+74 = Metric Sta. 9+37 
Station Elevation Data num= 10 

ElevSta • Elev Sta Elev Sta Elev Sta Elev Sta 
*************************************•******************************•****•****** 

0 352.507 15.748 351.821 48.228 349.393 79.068 349.511 134.514 348.146 
139. 764 : 346.24 145.669 346.332 154.199 352. 7 162. 73 355.919 198.491 360.381 

Monnih9'S_: n Values num= 3 
Sta ; n Val Sta n Val Sta n Vol 

*********•****************•*******************•* 
0 .1 134.514 .1 154.199 .1 

Coeff Contr. Expan.Bank Sta:;Left Right Lengths: Left Channel Right 
.3 .5134.514 154.199 147.638 196.85 203.412 

CROSS SECJI ON OUTPUT Profile #PF 1 
*****~****••····••**************************••················································· 
• E.G:. Elev (ft) , 352.09 • Element • Left OB • Channel • Right OB • 
• Ve I, Head (ft) • 0. 19 • Wt . n-Va I . • 0. 1 00 • 0. 1 00 • • 
• W.S. Elev (ft) , 351.90 • Reach Len. (ft) • 147.64 • 196.85 • 203.41 • 
• Crlt W.S. (ft) • • Flow Area (sq ft) • 287.92 • 78.63 • • 
• E.G. Slope (ft/ft) ,0.014062 • Area (sq ft) • 287.92 • 78.63 • • 
• Q Total i (cfs) • 1242.0D • Flow (cfs) • 905.74 • 336.26 • • 
• Top Width (ff) • 139.20 • Top Width (ft) • 120.59 • 18.61 • • 
• Ve! Total (ft/s) , 3.39 • Avg. Vel. (ft/s) • 3.15 • 4.28 • • 
• Mox Chi ,Dpth (ft) • 5.66 • Hydr. Depth (ft) • 2.39 • 4.22 • • 
• Conv. Total (cfs) • 10473.6 • Conv. (cfs) • 7637.9 • 2835.6 • • 
• Length \'ltd. (ft) • 173.95 • Wetted Per. (ft) • 120.70 • 20.80 • • 
• Min Ch El (ft) • 346.24 • Shear (lb/sq ft) • 2.09 • 3.32 • • 
• Alpha •• • 1,06 • Stream Power ( lb/ft s) • 6.59 • 14.19 • • 
• Frctn Loss (ft) • 2.20 • Cum Volume (acre-ft) • 5.92 • 10.01 • 9.67 • 
• C & E Lass (ft) • 0.00 • Cum SA (acres) • 2.06 • 1.74 • 3.42 • 
*****~********•**********************************•*******•*•******•******************* 
Worni:ng: The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous 
cross: • 

section. This may indicate the need for additional cross sections. 

CROSS' SECT ION RIVER: Flatlick Branch 
REACH.: Th9mpson Rd RS: 2877 

INPUT 
Desc~iption: BC Station 28+77 = Metric Sta. 8+77 
Station Elevation Dato num= 15 

Elev Sta ElevSta Elev Sta Elev Sta Elev Sta 
*********~***************···············•********•****************************** 

0 352.631 18.045 351 .677 24.606 348.822 46.26 348.383 58.727 348.658 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is LessWarning: 
than 0.7 or greater than 1.4. This may indicate the need fr,r;a~dili<'na 1 cross; s_ec_Ho, 
The energy loss was greater thon 1.0 ft (0.3 m). between tho :;u~r~nt one previo~s cr_a,Warning: 
section. This may indicate the need for additional cross se~tio~s. 

CROSS SECTION RIVER: Flatllck Branch 
REACH: Thompson Rd RS: 2559 

INPUT 
Description: BC Station 25+59 = Metric Sta. 7+80 
Station Elevation Doto num= 15 

Sta ElevSta Elev Sta Elev Sta Elev Sta Elev 
**************.. **************••·····················••************************** 

0 361.97 34 359.52 83 355.35 133 342.7 161 341.04 
165 339.58 171 338.78 178 340.04 181 341.92 195 341.72 
228 345.4 258 351.8 290 356.51 304 360.6 337 362.52 

Manning's n Values nunr- 3 
Sla n Val Sta n Val Sta n Val 

0 . 1 161 . 1 181 . 1 

Coe/f Cantr. Expan.Bonk Sta: Left Right Lengths: Left Channel Right 
. 1 .3161 181 220 262.47 335 

CROSS SECTION OUTPUT Profile #PF 1 
********************************************•********************••···················•*****••·

Channel • Right OB•• E.G. Elev (ft) • 346.34 • Element • Left OB • 
0.100 • 0.100 •• Ve I Head (It) • o. 15 • Wt. n-Val. • 0.100 • 

262.47 • 335.00 •• W.S. Elev (ft) • 346.19 • Reach Len, (ft) • 220.00 • 
128.67 • 149.42 •• Crit W.S. (ft) • Flow Area (sq ft) • 145.02 •• 128.67 • 149.42 •• E.G. Slope (ft/ft) •0.006135 • Area (sq ft) • 145.02 • 
501.98 • 356.12 •• Q Toto I (cts) • 1242.00 • Flow (els) • 383.90 • 

• Top Width (ft) • 112.50 • Top Wldfh (ft) • 41.79 • 20.00 • 50.70 • 
3.90 • 2.38 •• Vel Total (ft/s) • 2.94 • Avg. Vel. (ft/s) • 2.65 • 
6.43 • 2.95 •• Max Chi Dpth (ft) • 7. 41 • Hydr. Depth (ft) • 3.47 • 

6408.9 • 4546.7 •• Conv. Total (els) • 15857.0 • Conv. (cts) • 4901.4 • 
20.96 • 50.99 •• Length Wtd. (f 1) • 279.68 • Wetted Per. (ft) • 42.28 • 
2.35 • 1.12 •• Min Ch El (ft) • 338.78 • Shear (lb/sq ft) • 1 .31 • 
9.17 • 2.67 •• Alpha , 1 . 15 • Stream Power (lb/ft s) • 3.48 • 

• Frein Loss (ft) • 2.48 • Cum Volume (acre-It) • 4.19 • 9.05 • 7.61 • 
1.56 • 2.54,• C & E Loss (ft) • 0.01 • Cum SA ( acres) • 1.41 • 

Number of Culverts= 1 

Culvert Name Shope Rise Span 
Culvert 1/1 Circular 4.5 
FHWA Chart# 1 - Concrete Pipe Culvert 
FHWA Scale# 1 - Square edge entrance with headwal I 
Solution Criteria= Highest U.S. EG 

. 

CROSS SECTION RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 3117 

INPUT 
Description: BC Station 31+17 = Metric Sta. 9+50 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***********************************************•*•****************************** 

Upstream Embankment side slope O horiz. to 1.0 vertical 
Downstream Embankment side slope 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation of which weir flow begins = 
Energy head used in sp i I I way des Ign = 
Spillway height used in design = 
Weir crest shape = Broad Crested 

63.648 .' 347.47 65.617 347.395 68.241 348.366 101.05 346.056 104.003 344.255 
112.205 344.022 114.501 345.377 142,717 345,945 202. 1 352.057 235.236 357.356 

Manning'si n Values num= 3 
Sta n Val Sto n Vol Sta n Vol 

*** • •'•u, *,i, • * • • • + • *+: • • *+** * + + ++++• ++ ++• *+** *itc• *** 
o" .1 101.os .1114.501 .1 

Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Lass Coef 
14 42 .013 .5 1 

Upstream Elevation~ 329.8 
Center I ine Stat ion = 75.459 

Downstream Elevation= 329,11 
Centerline Station= 139.436 

O 352.805 33.136 350.699 66.601 350.407 98.425 349.931 138.451 347.933 
143.143 346.686 150.295 346.686 156.496 348.783 192.913 355.502 225.394 359.865 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
O .1 138.451 .1 156.496 .1 

Coeff Contr. Expon.Bank s·to: Left Right Lengths: Left Channel Right 
.5138.451 156.496 45.932 45,932 45.932 .3 

CROSS SECTION OUTPUT Profile #PF 1 
*********************************************•**•••**••********************************•******* 
• E.G. Elev (ft) • 352.48 • Element • Left OB• Channel • Right 08 • 
• Vel Head (ft) • 0.18 • Wt. n-Val. * 0.100 • 0.100 • 0.100 • 
• W.S. Elev (ft) • 352.30 • Reach Len. (ft) • 45.93 • 45.93 • 45.93 • 
, Crit W.S. (ft) • 351.13 • Flow Area (sq ft) • 280.73 • 91.81 • 33.45 • 
, E.G. Slape (ft/ft) ,0.011412 • Area (sq ft) • 280.73 • 91.81 • 33.45 • 
, Q Total (els) • 1242.00 • Flow (cfs) • 742.41 • 423.16 • 76.43 • 
, Top Width (ft) • 167.53 • Top Width (ft) • 130.44 • 18.04 • 19.04 • 
, Vel Total (ft/s) • 3.06 • Avg. Vel, (ft/s) • 2.64 • 4.61 • 2.29 • 
, Max Chi Dpfh (ft) • 5.61 • Hydr. Depth (ft) • 2. 15 • 5.09 • 1.76 • 

Number of Culverts= 1 

Culvert Name Shape Rise Span 
Culvert #1 Circular 2 
FHWA Chart II 1 - Concrete Pipe Culvert 
FHWA Scale# 1 - Square edge entrance with heodwal I 
Solution Criteria= Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Lass Coe! 

8 10 .013 , 5 1 
Upstream Elevation= 346,798 

Center I lne Stat Ion = 145.997 
Downstream Elevation= 346.388 

Center I ine Stat ion = 142. 717 

CULVERT OUTPUT Profile I/PF 1 
Culvert ID : Culvert #1 

, 10.00 •• Culv Q (cfs) • 15.04 • Culv Ful Lngh (ft) 
+#Barrels • 1 • Culv Vel US (ft/s) • 4.79 • 
• Q Barrel (cfs) • 15,04 • Culv Vel OS (ft/s) • 4.79 • 
• E.G. US. (ft) • 352.48 • Culv Inv El Up (ft) • 346.80 • 
• w.s. us. (ft) • 352.30 • Culv Inv El Dn (ft) • 346.39 • 

Coeff Con1r. Expan.Bank :sto:: Left Right Lengths: Left Channel Right 
.3 .5101.05 114.501 10 55. 77 240 

! 

CROSS SECTION OUTPUT Profile #PF 1 

Left OB• Channel • Right OB•• E.G. Elev (ft) • 349.92 • Element • 
0.100 • 0.100 • 0.100 •• Vel Head (ft) • o. 18 • Wt. n-Vol, • 
10.00 • 55.77 • 240.00 •• W.S, Elev (ft) • 349.73 • Reach Len. (ft) • 

140.89 • 70.96 • 184.60 •• Crit W.S. (ft) • Flow Area (sq ft) •• 70.98 • 184.60 •• E.G.. Slope (ft/ft) •0.011410 • Area (sq ft) • 140.89 • 
328.52 • 327.21 • 586.27 •• Q Total; (els) • 1242.00 • Flow (cfs) + 
78.54 • 13.45 • 65.02 •• Tap Widlh (11) • 157.01 • Top Width (It) • 
2.33 • 4,61 * 3.18 *• Vel, Total (ft/s) • 3. 13 • Avg. Vel. (ft/s) • 

5.28 • 2.84 •• Mox Chi: Dpth (ft) • 5. 71 • Hydr, Depth (ft) • 1.79 • 
3063.2 • 5488.5 •• Canv. Tbtol (cts) • 11627.2 • Conv. (els) • 3075.5 • 
14.33 • 65.22 •• Length '/ltd. (ft) • 84. 06 • Wetted Per. (ft) • 79.13 • 

1.27 • 3.53 • 2.02 •• Min Ch El (ft) • 344,02 • Shear (lb/sq ft) • 
• Stream Power (lb/ft s) • 2.96 • 16.27 • 6.40 ,• Alpha • 1 . 20 

9.67 • 9.24• Frctn Loss (ft) • 1 .07 • Cum Volume (acre-ft) • 5.20 • 
• 1. 72 , 1 .67 • 3.26 •• C & E Loss (ft) 0.02 • Cum SA (acres)• ' 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : Culvert #1 
********************************************•***********•***********••· 
• Culv Q (cfs) • 136.16 • Culv Ful Lngh (ft) • 42.00 • 
• /I Barrels • 1 • Culv Vel US (ft/s) • 8.56 • 
• Q Barrel (cfs) • 136.16 • Culv Vel DS (ft/s) • 8.56 • 
• E.G. US. (ft) • 339.07 • Culv Inv El Up (ft) • 329.80 • 
• W.S. US. (ft) • 339.02 • Culv Inv El Dn (ft) • 329.11 • 
• E.G. OS (ft) • 337.74 • Culv Frein Ls (ft) • 0.20 • 
• W.S. DS (ft) • 337.16 • Culv Ext Lss (ft) • 0.56 • 
• Delta EG (ft) • 1.33 • Culv Ent Lss (ft) • 0.57 • 
• Del la WS (ft) • 1.86 • Q Weir (cfs) • 1393.84 • 
• E.G. IC (ft) • 339.07 • Weir Sta Lft (ft) • 17.99 • 
• E.G. OC (ft) • 339.07 • Weir Sta Rgt (ft) • 213.11 • 
• Culvert Control • Outlet • Weir Submerg • 0.00 • 
• Culv WS Inlet (ft) • 334,30 • Weir Mox Depth (ft) • 1.84 • 
• Culv WS Outlet (ft) • 333.61 • Weir Avg Depth (ft) • 1.73 • 
• Culv l\ml Depth (ft) • • Wr Flw Area (sq ft) • 337.07 • 
• Culv Crt Depth (ft) • 3.43 • Min El Weir Flow (ft) • 337.28 • 
**************••···························••********************••··· 
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, Conv. Total (cfs) • 11626.5 • Conv. (els) • 6949.8 • 3961.3 • 715.5 • 
• Length Wtd. (ft) • 45.93 • Wetted Per. (It) • 130.55 • 18.55 • 19.36 • 
, Min Ch El (ft) • 346.69 • Shear (lb/sq ft) • 1 .53 • 3.53 • 1.23 • 
, Alpha • 1.25 • Stream Power (lb/ft s) • 4.05 • 16.25 , 2.81 • 
, Frcfn Loss (ft) • • Cum Volume (acre-ft) • 6.22 • 10.10 • 9.69 • 
, C & E Loss (ft) • • Cum SA (acres) • 2.19 • 1.76 • 3.43 • 
************•****************************************••······························· 

• 0.04 ,• E.G. DS (ff) • 352.09 • Culv Frein Ls (ft) 
• W.S. OS (ft) • 351.90 • Culv Ext Lss (ft) • 0.17 • 
• Delta EG (ft) • 0.39 • Culv Ent Lss (ft) • 0.18 • 
, Delta WS (ft) • 0.40 • Q Weir (cfs) • 1230.37 • 
• E.G. IC (ft) • 352.46 • Weir Sta Lft (ft) • 5.08 • 
• E.G. QC (ft) • 352.48 • Weir Sta Rgt (ft) • 167.50 • 
• Culvert Control • Outlet • Weir Submerg • 0.69 • 
• Culv WS Inlet (ff) • 348.80 • Weir Max Depth (ft) • 2.55 • 
• Culv VIS Outlet (ft) • 348.39 • Weir Avg Depth (ft) • 1 . 76 • 
• Culv t-.ml Depth (ft) • Wr Flw Area (sq ft) • 285.88 •• 
• Culv Crt Depth (ft) • 1 .40 • Min El Weir Flow (ft) • 349.94 • 

Warning: The energy loss was greater than 1 .0 ft (0.3 m). between fhe current and previous 
cross 

Section. This may indicote the need for additional cross sections. 

CROSS SECT ION RIVER: FI at Ii ck Branch 
REACH: Thorrpson Rd RS: 2822 

INPUT 
Description: BC Station 28+22 = Metric Sta. 8+60 
S1ati;on E;levation Dato num= 11 

Sta; Elev Sta Elev Sto Elev Sta Elev Sta Elev 
**************************************······· .. ········•·*•********************** 

o. 351 ,5 25 345.99 89 344.22 90 343.48 92 343.07 
100,345.34 111 346.94 159 350.05 212 356.58 262 362.47 
309 , 366.33 

Manning's! n Values num= 3 
Sta·· n Val Sta n Vol Sto n Val 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sectia, 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cro, 
section. This may indicate the need for additional cross sections, 

CROSS SECTION RIVER: Flot I ick Branch 
REACH: Thompson Rd RS: 1975 

INPUT 
Description: Sta. 19+75 of Dewberry Study= Metric Sta. 6+01.98 
Station Elevation Doto num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******•-······················••*************************'***•*********'**•****• 

0 345.997 25 341 .995 54.987 337.992 85.007 335.991 102.493 333.333 
104.987 333.99 113.747 333.99 156.266 335.991 222.507 339.993 232.513 341 .995 
245.013 343.996 264.993 345.997 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bonk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
' 89 100 220 262.47 440 . 1 .3 

****•******************•***************•****•*** 
0 .1 85.007 .1 156.266 .1 

Bank Sta: Left Right Lengths: Lei t Channe I Right Coeff Contr, Expan, 

CROSS SECTION OUTPUT Profile #PF 1 
•••••••••~*********••······················•·*********•·············••**•****•****.. *******•***.. 
• E.(). El~v (ft) • 348.82 • Element • Left OB• Channel • Right OB • 
• Vol Head (ft) • 0.24 • Wt. n-Vol. • 0.100 • 0.100 • 0.100 • 
• W.S. Elev (ff) • 348.58 • Reach Len. (ft) • 220.00 • 262.47 • 440.00 • 
• Cri_t W.S. (ft) • • Flow Area (sq ft) • 237.71 • 50.35 • 47,64 • 
• E.G. Slope (ft/It) •0.014299 • Area (sq ft) • 237.71 • 50.35 • 47.64 • 
• Q Total (cfs) • 1242.00 • Flow (cfs) • 902.84 • 238.06 • 101. 10 • 
• Top Width (ft) • 123.09 • Top Width (ft) * 75.76 • 11.00 • 36.33 • 
• Vel Tofol (ft/s) • 3,70 • Avg. Vel. (ff/s) • 3.80 • 4,73 • 2.12 • 
• Mox Chi' Dpth (ft) • 5.51 • Hydr. Depth (ft) • 3.14 * 4.58 • 1.31 • 
• Conv. Total (cfs) • 10386.4 • Conv. (cts) • 7550.2 • 1990,8 • 845.4 • 
• Length )'ltd. (ft) • 273.15 • Wetted Per. (ft) • 76.06 • 11.60 • 36.50 • 
• Min Ch .El (ft) • 343.07 • Shear (lb/sq ft) • 2.79 • 3.87 • 1.17 • 
• Alpha • 1. 11 • Stream Power (lb/ft s) • 10.60 • 18.32 • 2.47 • 
• Frctn L:ass (ft) , 2.45 • Cum Volume (acre-ft) • 5.15 • 9.59 • 8.60 • 
• C & E Lass (ft) • 0.02 • Cum SA (acres) • 1. 71 • 1.66 • 2.98 • 
****~*••~:•*******************************************•****************************•*******•**** 

85.007 156.266 250 225 197.999 . 1 .3 

CROSS SECTION OUTPUT Profile /IPF 1 
*******••················································································.... ,.,
• E.G. Elev (ft) • 340.01 • Element • Left OB• Channel • Right OB, 
• Vel Head (ft) • 0.12 • Wt. n-Val. • 0.100 • 0.100 • 0,100 • 
• W.S. Elev (ft) • 339.89 • Reach Len. (ft) • 250.00 • 225.00 • 198.00 • 
, Cr11 W,S. (ft) • • Flaw Area (sq ft) • 100.40 • 366.79 • 125.66 • 
• E.G. Slope (ft/ft) •0.004982 • Area (sq ft) • 100.40 • 366.79 • 125.66 • 
• Q Total (cfs) • 1530.00 • Flaw (cfs) • 181.38 • 1143,27 • 205,35 , 
• Top Width (ft) • 179,98 • Top Width (ft) • 44.22 • 71.26 • 64,50 • 
• Vel Total (ft/s) • 2.58 • Avg. Vel. (ft/s) • 1.81 • 3.12 • 1.63 • 
• Max Chi Dpth (ft) • 6.55 • Hydr. Depth (ft) • 2.27 • 5.15 • 1.95 • 
• Conv. Total (cfs) • 21676.8 • Conv. (cfs) • 2569,8 • 16197.7 • 2909.3 • 
• Length Wtd. (ff) • 220.10 • Welled Per. (ft) • 44.41 • 71.59 • 64.62 • 
• Min Ch El (ft) • 333.33 • Shear (lb/sq ft) • 0,70 • 1.59 • 0.60 • 
• Alpha • 1.20 • Stream Power (lb/ft s) • 1 .27 • 4.97 • 0.99 • 
• Frein Loss (ft) • 0.82 • Cum Volume (acre-ft) • 3.43 • 6.93 • 5.39 • 
• C & E Loss (ft) • 0.01 , Cum SA (acres) , 1.09 • 1.13 • 1.61 • 
***•***********************•******•****•*••··••********************************•****** 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sec1ions. 

Warning; The energy loss was greater than 1 .0 11 (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flotlick Branch 
REACH: Thompson Rd RS: 2297 

INPUT 
Description: BC Station 22+97 = Metric Sta. 7+00 
Station Elevation Doto nurrF 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
****************************************••······································ 

0 359.96 50 357 .16 99 350.05 106 346.53 119 344.05 
130 340.21 135 339.58 143 338.84 155 339.28 162 339.56 
165 339.46 171 339.87 211 341 .46 226 343.05 253 345.99 
307 354.09 336 356.32 

Manning's n Values nu!n"" 3 
Sta n Val Sta n Vol Sta n Val 

************************************************ 
0 .1 135 .1 16'.> .1 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expon. 
135 165 147 82.02 5 . 1 .3 

CROSS SECTION OUTPUT Profile #PF 1 
***********************************************************************•****•*************•**** 
• E.G. Elev (ft) • 343.86 • Element • Left OB• Channel • Right OB• 
• Vel Head (ft) • 0.25 • Wt. n-Val. • 0,100 • 0,100 • 0.100 • 
• W.S. Elev (ft) • 343.61 • Reach Len. (ft) • 147.00 • 82.02 * 5.00 , 
• Cr it W.S. (ft) • • Flow Area (sq ft) • 35.12 • 131.40 • 163.17 • 
• E.G. Slope (ft/ft) •0.013867 • Area (sq ft) • 35.12 • 131.40 • 163.17 • 
• Q Total (cfs) • 1242.00 • Flow (els) • 106.68 • 614.84 , 520.48 , 
• Top Width (ft) • 110.87 • Top Width (ft) • 14.74 • 30.00 • 66.13 • 
• Vel Total (ft/s) • 3.77 • Avg. Vel. (ft/s) • 3.04 • 4.68 • 3.19 • 
• Max Chi Dpth (ft) • 4.77 • Hydr. Depth (ft) • 2.38 • 4.38 * 2.47 , 
• Conv. Total (els) • 10547.0 • Conv. (cfs) • 905.9 • 5221.1 • 4419.9 • 
• Length Wtd. (ft) • 43.42 • Wetted Per. (ft) • 15.35 • 30.05 • 66.29 • 
• Min Ch El (ft) • 338.84 • Shear (lb/sq ft) • 1.98 • 3.79 • 2.13 • 
• Alpha • 1.12 • Stream Power (lb/ft s) • 6.02 • 17.71 • 6.80 , 
• Frein Loss (ft) • 1.01 • Cum VolLfllle (acre-ft) • 3. 73 • 8.27 • 6.40 • 
, c & E Loss (ft) • 0.03 • Cum SA (acres) • 1.27 • 1.41 , 2.10 , 
***********************•**************•****•*****************************************•***•***** 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 .4. This may indicate the need far additional cross sections. 

Warning: The energy loss was greater than 1 ,0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flail ick Branch 
REACH; Thompson Rd RS: 2214 

INPUT 
Description: BC Sta1ion 22+14 = Metric Sta. 6+75 
Station Elevation Data nurrF 15 

Elev Sta ElevSt □ Elev Sta Elev Sta Elev Sta 

97 343.8 133 341.160 357.47 58 351 .33 88 347.01 
174 339.29139 337 .61 141 337.27 143 337.76 148 339.36 
317 356.05178 338.93 181 339.27 221 342.52 271 350.25 

Manning's n Values num= 3 
Sta n Val Sta n Vol Sta n Vol 

0 . 1 133 . 1 148 . 1 

Expan.Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
133 148 185 239.57 310 . 1 .3 

CROSS SECTION OUTPUT Profile I/PF 1 

Channel • Right OB•• E.G. Elev (ft) • 342.82 • Element • Left 08 • 
0.100 • 0. 100• Vel Head (ft) • 0.'.>6 • W1. n-Vol. • • 0.100 • 

239.57• W.S. Elev (ft) • 342.26 • Reach Len. (ft) • 185.00 • • 310.00 • 
'.>4. 91• Crit W.S. (ft) • 341.64 • Flow Area (sq ft) • 8.28 • • 1'.>3.54 • 
54.91• E.G. Slope (ft/ft) •0.046377 • Area (sq ft) • 8.28 • • 153.54 • 

, Q Total (cfs) • 1242.00 • Flow (els) • 17.77 • 394.68 • 829.55 • 
1'.>.00 , 69.82 •• Top Width (ft) • 99.85 • Top Width (ft) • 15.03 • 

7. 19 • 5.40 ,• Vel Total (ft/s) • 5 .73 • Avg. Ve I . (ft/s) • 2. 15 • 
+ Max Chi Dpth (ft) • 4.99 • Hydr. Depth (ft) • 0.55 • 3.66 • 2 .20 • 

1832.7• Conv. Total (cfs) • 5767.3 • Conv. (cfs) • 82.5 • • 3852.1 • 
16.31 69.98 •• Length Wtd. (ft) • 261.94 • Wetted Per. (ft) • 15.07 • • 
9.75 • 6.35 •• Min Ch El (ft) • 337.27 • Shear (lb/sq ft) • 1. 59 • 

3 .41 • 70.07 • 34.32 •• Alpha • 1 .10 • Stream Power (lb/ft s) • 
• Frctn Loss (ft) • 2.67 • Cum Volume (acre-ft) • 3.66 • 8.09 • 6.39 • 
• C & E Loss (ft) • 0.13 • Cum SA (acres) • 1 .22 • 1.37 • 2.09 • 

CROSS SECTION RIVER: Flot I ick Branch 
REACH: Thompson Rd RS: 1750 

INPUT 
Description: Sia. 17+50 of Dewberry Study= Metric Sta. 5+33.4 
Station Elevation Data num= 10 

Sta Elev Ste Elev Sta Elev Sta Elev Sta Elev 
*****•***********•************••··················••*****•••*•****************** 

0 343.996 7.513 341.995 20.013 335.991 35.007 331.988 42.487 331.496 
72.507 333.99 114.993 335.007 150 335.991 165.026 337.5 214.993 343.996 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Vol 

0 .1 35.007 . 1 72. 507 . 1 

Expan.Bank Sta: Left Right Lengths; Left Channel Right Coeff Can tr. 
. 1 .335.007 72.507 52.986 64.993 35.007 

CROSS SECTION OUTPUT Profile #PF 1 

• Right 08 •• E.G. Elev (ft) • 339.18 • Element • Left OB• Channel 
• 0.100 •• Ve I Head (ft) + 0.08 + Wt. n-Val. • 0.100 • 0.100 

• W.S. Elev (ft) • 339.10 • Reach Len. (ft) • 52.99 • 64.99 • 35.01 • 
• 366.33 *• Crit W.S. (ft) • • Flow Area (sq ft) • 86.60 • 245.71 
• 366.33 •• E.G. Slope (ft/ft) •0.002898 • Area (sq ft) • 86.60 • 245.71 
• 674.07 •• Q Total (cfs) • 1530.00 • Flow (cfs) • 169.16 • 686.76 

• Top Width (ft) • 163.75 • Top Wid1h (tt) • 21.46 • 37.50 • 104.79 • 
• 1 .84 •• Vel Total (ft/s) • 2.19 • Avg. Vel. (ft/s) • 1.95 • 2. 79 
• 3.50 •• Max Chi Dpth (ft) • 7.60 • Hydr. Depth (ft) • 4.04 • 6.55 

• Conv. Total (els) • 28422.0 • Conv. (els) • 3142.5 • 12757.6 • 12521.9 • 
• 105.00 •• Length Wtd. (ft) • 47.70 • Wetted Per. (ft) • 22.69 • 37.62 
• 0.63 •• Min Ch El (ft) • 331.50 • Shear (lb/sq ft) • 0.69 • 1.18 
• 1.16 •• Alpha • 1 .13 • Stream Power (lb/ft s) • 1 .35 • 3.30 
• 4.27 •• Frctn Loss (ft) • 0.10 • CLflll Volume (acre-ft) • 2.89 • 5.35 
• 1 • 23 •• C & E Loss (ft) • 0.01 • CLflll SA (acres) • 0.90 • 0.85 

CROSS SECTION RIVER: Flot I ick Branch 
REACH; Thompson Rd RS: 1685 

INPUT 
Description: Sta. 16+85 of Dewberry Study= Metric Sta. 5+13.6 
Station Elevation Data num= 12 

Ste Elev Sta Elev Sta Elev Sta Elev Sta Elev 
***********************•*****************•*****•*****•******••·················· 

O 341 .995 25 337.992 37.5 333.99 67.487 331.988 72.408 329.888 
78.74 329.888 81 .234 331 .988 111 .253 333.005 147.507 333.99 162.5 335.991 

207.513 337.992 227.493 341 .995 

Manning's n Values num= 3 
Sia n Val Sta n Val Sta n Vol 

**••······························•*************
0 .1 67.487 .1 81 .234 .1 

Coeff Contr. Expon.Bank Sta: Left Right Lengths: Left Channel Right 
.567.487 81 .234 66.995 67.028 70.013 .3 

CROSS SECTION OUTPUT Prof i I e #PF 1 
**********•··································••***••···••***••********************•**•********* 
• E.G. Elev (ft) • 339.07 • Element • Left OB• Channel • Right OB• 
• Ve I Head (ft) , 0. 05 • Wt. n-Va I . • 0. 100 • 0. 100 • 0. 100 • 
• W.S. Elev (ft) • 339.02 • Reach Len. (ft) • 67.00 • 67.03 • 70.01 • 
• Crit W.S. (ft) • 334.75 • Flow Area (sq ft) • 221 .78 • 117.69 • 549.78 • 
• E.G. Slope (ft/ft) •0.001706 • Area (sq ft) • 221 .78 • 117.69 • 549.78 • 
• Q Total (els) • 1530.00 • Flow (cfs) • 369.21 , 285.93 • 874.86 • 
• Top Width (ft) • 194.01 • Top Width (fl) • 48.88 • 13.75 • 131.39 • 
•Vel Total (ft/s) • 1.72 •Avg. Vel. (ft/s) • 1.66 • 2,43 • 1.59 • 
• Max Chi Dpth (ft) • 9.13 • Hydr. Depth (ft) • 4.54 • 8.56 • 4. 18 • 
, Conv. Total (cfs) , 37040.4 • Conv. (cfs) • 8938.2 • 6922.3 • 21179.8 • 
• Length Wtd. (ft) • 67.03 • Wetted Per. (ft) • 49.65 • 14.94 • 131.70 • 
• Min Ch El (ft) • 329,89 • Shear (lb/sq ft) * 0.48 • 0.84 • 0.44 * 
• Alpha • 1.09 • Stream Power (lb/fl s) • 0.79 • 2.04 • 0.71 • 
• Frein Loss (ft) • • CLITTl Volume (acre-ft) • 2.70 • 5.08 • 3.91 • 
• C & E Loss (ft) • • CU'TI SA (acres) • 0.86 • 0.81 • 1.13 • 
******************************•*****•******************•*****************************•********* 

CULVERT RIVER: Flot I ick Branch 
REACH; Thompson Rd RS: 1650 

INPUT 
Description; Existing 54" RCP under Thompson Rood 
Distance from Upstream XS= 14 
Deck/Roadway Width = 42 
Weir Coefficient = 3. I 
Upstream Deck/Roadway Coordinates 

nurrF 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

*****••······••********************************* 
0 337.27 209.974 337.27 

Upstream Bridge Cross Section Doto 
Station Elevation Data num= 12 

ElevSta Elev Sta Elev Sta Elev Sta Elev Sta 
······································································••******** 

0 342 25 337.99 37.5 333.99 67.49 331 .99 72.41 329.89 
78.74 329.89 81.23 331 .99 111 .25 333 147.51 333.99 162.5 335.99 

207.51 337.99 227.49 342 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Vol 

******************••···········••*************** 
0 .1 72.41 .1 78.74 .1 

Bank Sta: Left Right Coeff Contr. Expan. 
72.41 78.74 .3 .5 

Downstream Deck/Roadway Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

**************************************•********* 
0 337.27 272.31 337.27 

Downstream Bridge Cross Seel ion Dot a 
Station Elevation Data num= 13 

Elev Sta ElevSta Elev Sta Elev Sta Elev Sta 
********************************************•*********************************** 

0 342,49 25 340.49 57.51 338.48 75 336.52 121 .26 334.51 
132.51 332.51 136.51 328.93 143.19 328.93 150 334.51 195.01 337.01 
223.75 338.48 253.74 340.49 270.01 342.49 

Manning's n Values nurn= 3 
Sta n Vol Sta n Val Sta n Val 

CROSS SECTION RIVER; Flatlick Branch 
REACH: Th~mpson Rd RS; 1618 

INPUT 
Descripji6n; Sta. 16+18 of Dewberry Study= Me1ric Sta. 4+93.17 
Station Elevation Doto num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
········•'**********************•*****•***********************•*••··············

0 342.487 25 340.486 57.513 338.484 75 336.516 121 .26 334.'.>14 
132.513 332.513 136.51 328.93 143.19 328.93 150 334.514 195.013 337.008 
223,753 t38.484 253.74 340.486 270.013 342.487 

Mannlng's'n Values num= 3 
Sta n Val Sta n Val Sta n Val 

••••••••••••••••••••••••••••••••••••••••••••••••
0 .1 121.26 .1 150 .1 

Coeff Contr. Expan.Bonk Sta: Left Right Lengths: Left Channel Right 
.3 .5121.26 150 135.007 68.012 64,993 

CROSS SECTION OUTPUT Profile #PF 1 

• Element • Left OB• Channel • Right OB•• E.G.. Elev (ft) • 337.74 
• Wt. n-Val. • 0.100 • 0.100 • 0.100 •• Ve I Head (f I) • 0.58 
• Reach Len. (ft) • 135.01 , 68.01 • 64.99 ,• W.S. Elev (ft) • 337.16 
• Flow Area (sq ft) • 77.77 • 158.69 • 63.04 •• Crit W.S. (ft) • • 63.04 •• E.G. Sl9pe (ft/fl) •0.026207 • Area (sq ft) • 77.77 • 158.69 
• Flow (cfs) • 244.57 • 1103.50 • 181 .92 •• Q Toto I • (cfs) • 1530.00 

• 47.91 •• Top Width (ft) • 128.60 • Top Width (ft) • 51.95 • 28.74 
• 2.89 •• Vel Toto I (ft/s) • 5. 11 • Avg. Vel. (ft/s) • 3.14 • 6.95 
• 1. 32 •• Max ChlDplh (ft) • 8.23 • Hydr. Depth (ft) • 1 .50 • 5.52 
• 1123.8 •• Conv. T9tal (cfs) • 9451.1 • Conv. (cfs) • 1510.8 • 6816.6 

• Length Wtd. (ft) • 84. 18 • Wetted Per. (ft) • 52.03 • 32.28 • 47.98 • 
• 2.15 ,• Min Ch El (ft) • 328.93 • Shear (lb/sq ft) • 2.45 • 8.04 

• Stream Power (lb/ft s) • 7.69 • 55.92 • 6.20 •• Alpha • 1.44 
• Frein Loss (ft) • 0.69 • Cum Volume (acre-ft) • 2.47 • 4.87 • 3.41 • 

• 0.99 •• C & E L6ss (ft) • 0.24 • Cum SA (acres) • 0.78 • 0.78 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may Indicate the need for additional cross sections. 

CROSS SECTION RIVER: Flat I ick Branch 
REACH: Thompson Rd RS: 1550 

INPUT 
Description: Sta. 15+50 of Dewberry Study= Metric Sta. 4+72.44 
Stati.on Elevation Doto num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
•******************************•*******************••················••****•*•·· 

0 341 .995 22.507 333.99 41 .24 331 .988 57.513 332.513 75 331 .988 
82.513 329.987 96.26 329.987 102.493 331 .988 157,48 333.99 179.987 33'.>.991 

202.493 339.993 220.013 341 .995 

Manning's n Values num= 3 
Sta • n Vol Sta n Val Sta n Val 

*******~*******·················•*******•******* 
0 . 1 75 . 1 102. 493 , 1 

Ex pan.Bonk Sto::Left Right Lengths; Left Channel Right Coeff Contr. 
75 102.493 64.993 81 .988 95.013 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

Left OB, Channel • Righi 08 •• E.G. Elev (fl) • 336.80 • Element • 
0.100 • 0.100 • 0.100 •• Vel Head (ft) • 0.10 • Wt. n-Vol. • 
64.99 • 81.99 • 95.01 •• W.S, Elev (ft) • 336.70 • Reach Len. (ft) • 

230.08 • 170.82 • 243.98 •• Crit W.S. (ft) • Flow Area (sq ft) •• 170.82 • 243.98 +• E.G. Slope (ft/ft) +0.003967 • Area (sq fl) • 230.08 • 
532.90 • 473.63 •, Q T.ota I' (cfs) • 1530.00 • Flow (cfs) • 523.47 • 

60.11 , 27.49 • B1.48 •• Top Width (ft) • 169.09 • Top Width (ft) • 
3.12 • 1.94 •• Ve! Total (ft/s) • 2.37 • Avg. Vel. (ft/s) • 2.28 • 
6.21 • 2.99 •• Mox Chi 'Dplh (ft) • 6. 71 • Hydr. Depth (ft) • 3.83 • 

8460.8 • 7519.8 ,• Conv. Total (els) • 24291 .6 • Conv. (els) • 8311.0 • 
28.07 • 81.67 •• Length Wtd. (ft) • 84.10 • Wetted Per. (ft) • 60.70 • 
1.51 • 0.74 •• Min Ch El (ft) • 329,99 • Shear ( I b/sq ft) • 0.94 • 

• 1 . 12 • Stream Power (lb/ft s) • 2. 14 • 4.70 • 1.44 •• Alpha 
4.61 • 3.18 •• Frein Loss (ft) • 0. 19 • Cum Volume (acre-ft) • 2.00 • 
0.74 • 0.89 •• C & E Loss (ft) • 0.02 • Cum SA (acres) • 0.61 • 

Warning; The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than I .4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER; Flot I ick Branch 
REACH: Thompson Rd RS: 1468 

INPUT 
Description: Sta. 14+68 al Dewberry Study= Metric Sta. 4+47.45 
Sto1ion Elevation Data n= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
•***************************•*********************************•***************** 

0 341.995 17.487 337.992 22.474 335.991 25 333.99 29.987 331.988 
31.266 329.987 35.84 328.15 63.22 328.1 73.425 330.282 146.26 331 .988 

167.487 333.99 187.5 337.992 202.493 339.993 212.5 341.995 

Mann 1ng I s·: n Vol ues nun"F 3 
Sta n Val Sta n Val Sta n Vol 

*****•****************************•************• 
0 .1 31.266 .1 73.425 .1 

Expan.Bonk Sta:· Left Right Lengths: Left Channel Right Coeff Contr. 
.531 .266 73.425 237.992 218.012 212.992 .3 

CROSS SECTION OUTPUT Profi Ie I/PF 1 

• Right OB•• E.G. Elev (ft) • 336.60 • Element • Left OB• Channel 
• 0.100 •• Vel. Head (ft) • 0.06 • Wt. n-Val. • 0.100 • 0.100 

• w.s. Elev (ft) • 336.54 • Reach Len. (ft) • 237.99 • 218.01 • 212.99 • 
• 485.18 •• Crlt W.S. (ft) • 332.09 • Flow Area (sq ft) • 29.09 • 339.52 

• E.G. Slope (ft/ft) •0.001422 • Area (sq ft) • 29.09 • 339.52 • 485.18 • 
• 743.95 •• Q Tola I: (els) • 1530.00 • Flow (cfs) • 28.71 • 757.34 
• 106,81 •• Top Wld1h (ft) • 159.12 • Top Width (ft) • 10.16 • 42.16 

• Vel Total (ft/s) • 1 . 79 • Avg. Vel. (ft/s) • 0.99 • 2.23 • 1.53 • 
• Max Chi Dpth (ft) • 8.44 • Hydr. Depth (ft) • 2.86 • 8.05 • 4.54 • 

• 19728.8 •• Conv. Total (cfs) • 40574.2 • Canv. (cfs) • 761.3 • 20084.1 
• 107.17 •• Length Wtd. (ft) • 218.01 • Wetted Per. (ft) • 12.44 • 42. 74 
• 0.40 •• Min Ch El (ft) • 328.10 • Shear (lb/sq ft) • 0.21 • 0.71 
• 0.62 •• Alpha * 1 , 13 • Stream Power (lb/ft s) • 0.20 • 1.57 

• Frctn L6ss (ft) • Cum Volume (acre-ft) • 1.80 • 4.13 • 2.39 •• 
• 0.68 •• C & E Loss (ft) • Cum SA (acres) • 0.56 • 0.67• 

CULVERT RIVER: Flat I ick Branch 
REACH; Thompson Rd RS; 1414 

INPUT 
Description: Proposed 9• x a• Triple Box Culvert under Proposed Ashvole Rood 

Distance from Upstream XS= 9 
Deck/Roadway Width = 90 
Weir Coefficient = 3.1 
Upstream Deck/Roadway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

**•***********•*******************••••********** 
0 339.567 216.535 339.567 

Upstream Bridge Cross Section Dato 
Station Elevation Doto num= 14 

ElevSia Elev Sta Elev Sta Elev Sta Elev Sia 
*****•****************•******••······••*•***********•***********************•*** 

0 342 17.49 337.99 22.47 335.99 25 333.99 29.99 3hich)31 .99 
31.27 329.99 32.71 328.58 60.53 328.54 73.42 330.28 146.28 331 .99 

167.49 333.99 187.5 337.99 202.49 339.99 212.5 342 

Manning's n Values num= 4 
Sta n Val Sia n Val Sta n Vol Sta n Vol 

. 10 . 1 32. 71 . 1 60.53 .1 146.26 

Bonk Sta: Left Right Coeff Contr. Expon. 

32.71 60.53 .3 .5 

Downstream Oeck/Roodwoy Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

*******************••··························· 
0 339.567 134.'.>14 339.567 

Downstream Bridge Cross Section Da1a 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sto Elev Sta Elev Sta Elev 
*******************•****•***••··························•*******************••·· 

0 339.99 4.99 338.48 8.76 335.99 20.01 333.99 29.99 329.99 
44.68 327.2 '.>2.3 326.15 64.4 326.15 73.33 327.46 87.5 329.99 

101 .38 332.51 116.24 336.06 127.49 337.99 133.76 339.99 

Manning's n Values num= 3 
Sta n Val Sta n Vol Sta n Val 

************•***************••·········••******* 
0 .I 44.68 .1 73.33 .1 

Bank Sta: Left Right Coeff Contr. Expan. 
44.68 73.33 .3 .5 

Upstream Embankment side slope = 0 horlz. to 1.0 vertical 
Downstream Embankment side slope = 0 hariz. to 1.0 vertical 
Maximum al lowoble submergence for weir f I ow = .95 
Elevation ol which weir flow begins = 
Energy head used in spi I lway design = 
Spillway height used in design = 
Weir crest shape = Broad Crested 

NLflllber of Culverts= 1 

Culvert Name Shope Rise Span 
Culvert #1 Box 8 9 
FHWA Chor!# 8 - f lored wingwal Is 
FHWA Scale# 1 - Wingwol I tiered 30 1o 75 deg.
Solution Criteria= Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

9 90 .013 .5 1 
Number of Barrels= 3 
Upstream Elevation= 328.48 
Centerline Stations 

Sia. Sta. Sta. 
37.73 47.572 57.415 

Downstream Elevation= 327.63 
Centerline Stations 

Sta. Sta. Sta. 
49.213 59.055 68.898 

CULVERT OUTPUT Pro1i le #PF 1 
Culvert ID : Culvert #1 
•************•********•*******************************•**************** 
• Culv Q (cfs) • 1530.00 • Culv Fu! Lngh (ft) • • 
• II Barrels • 3 • Culv Vel US (ft/s) • 12.22 • 
• Q Barrel (cfs) • 510.00 • Culv Vel DS (ft/s) • 15.08 , 
• E.G. US. (ft) • 336.60 • Culv Inv El Up (ft) • 328.48 • 
• W.S. US. (ft) • 336.54 • Culv Inv El On (ft) • 327.63 • 
• E.G. DS (ft) • 333.48 • Culv Frctn Ls (11) • 0.52 • 
• W.S. OS (ft) • 333.18 • Culv Ext Lss (ft) • 1.44 • 
• Delta EG (ft) • 3.11 • Culv Ent Lss (ft) • 1.16 • 
• Delta WS (ft) • 3.36 • Q Weir (els) • , 
• E.G. IC (fl) • 335.92 • Weir Sta Lft (ft) • • 
• E.G. OC (ft) , 336.60 • Weir Sta Rgl (ft) • • 
• Culvert Control • Outlet • Weir Submerg • • 
• Culv WS Inlet (ft) • 333.12 • Weir Mox Depth (ft) • • 
• Culv WS Outlet (ff) • 331.39 • Weir Avg Depth (ft) • • 3 
•hich) Culv Nml Depth (ft) • 3.31 • Wr Flw Area (sq ft) • • 
• Culv Crt Depth (1t) • 4.64 • Min El Weir Flow (ft) • 339.58 , 
*****************************************************••················ 

Note: The flow in the culvert is entirely supercritical. 
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CROSS SECTION RIVER; Flatlick Branch 
REACH; Thompson Rd RS; 1250 

INPUT 
Description: Sta. 12+50 of Dewberry Study= Metric Sta, 3+81 
Station Elevation Data nulY'F 14 

Sto Elev Sta Elev Sta Elev Sta Elev Sta Elev 

0 339.993 4.987 338.484 8.76 335.991 20.013 333.99 29.987 329.987 
44.685 327.198 52.297 326.148 64.403 326.148 73.327 327.461 87.5 329.987 

101.378 332.513 116.24 336.056 127.493 337,992 133.76 339.993 

Manning's n Values nurrF 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
0 , 1 29. 987 . 1 87. 5 , 1 

Bank Sta; left Right Lengths; Left Channel Right Coe ff Con tr. Expan. 
29.987 87.5 239.009 229.987 229,987 . 3 .5 

CROSS SECTION OUTPUT Profile #PF 1 
******************************•································································ 
• E.G. Elev (ft) • 333.48 • Element • Left OB• Channel • Right OB• 
• Vel Head (ft) • 0.30 • Wt. n-Val. • 0.100 • 0.100 , 0.100 • 
• W.S. Elev (ft) • 333.18 • Reach Len. (ft) • 239.01 • 229.99 • 229.99 • 
• Cri t W.S. (ft) • • Flow /\reo (sq ft) • 12.70 • 322.10 • 27.71 • 
• E.G. Slope (ft/ft) •0.009381 • Area (sq ft) • 12.70 • 322.10 • 27.71 • 
• Q Total (cfs) • 1530.00 • Flow (els) • 23.75 • 1450.98 • 55.27 • 
• Top Width (ft) • 82.14 • Top Width (ft) • 7.95 • 57.51 • 16.67 • 
, Vel Toto! (ft/s) • 4.22 • Avg. Vel, (ft/s) • 1.87 • 4.50 • 1.99 , 
• Max Chi Dpth (ft) • 7.03 • Hydr, Depth (ft) • 1 .60 • 5.60 • 1.66 • 
, Conv. Total (els) • 15796.7 • Conv, (cfs) • 245.2 • 14980.9 , 570.7 • 
, Length Wtd. (ft) • 232.71 • Wetted Per. (ft) • 8.57 • 58.17 • 16,98 • 
, Min Ch El (ft) • 326.15 • Shear (lb/sq ft) • 0.87 • 3.24 • 0.96 • 
, Alpha • 1.09 • Stream Power (lb/ft s) • 1.62 • 14.61 • 1.91 • 
• Frein Loss (ft) • 2.27 • Cum Volume (acre-ft) • 1.69 • 2.47 • 1.14 • 
, C & E Loss (ft) • 0.03 • Cum SA (acres) • 0.51 • 0.42 • 0.38 • 
*********************************************************************************************** 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous .cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER; Flot I ick Branch 
REACH: Thompson Rd RS: 1020 

INPUT 
Description: Sta. 10+20 of Dewberry Study= Metric Sta. 3+10,90 
Station Elevation Dato num= 12 

Sto Elev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
0 339.993 16.24 336.056 20.013 334.022 35.007 329.987 79.987 326.509 

118.766 325.984 132.513 324.508 147.507 325.984 160.007 327.986 176.247 333.99 
192.487 337.992 200 339.993 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

************************************************ 
O .1 118. 766 . 1 147. 507 , 1 

Bank Sta; Left Right Lengths; Left Channel Right Coeff Contr. Expan. 
118.766 147.507 200 245.013 260.007 .3 .5 

CROSS SECTION OUTPUT Profile #PF I 
*********************************************************************************************** 
• E.G. Elev (ft) • 331 .18 • Element • Left 08 • Channel • Right 08 • 
, Vel Head (ft) • 0.24 • Wt. n-Val. • 0.100 • 0.100 • 0.100 • 
• W.S. Elev (ft) • 330.94 • Reach Len. (ft) • 200.00 • 245.01 • 260.01 • 
• Crit W.S. (ft) • • Flaw Area (sq ft) • 304.51 • 163.56 • 61.17 • 
• E.G. Slope (ft/ft) •0.010050 • Area (sq ft) * 304.51 • 163.56 • 61.17 , 
• Q Total (cfs) • 2000,00 • Flow (cfs) • 1041 .24 • 773.88 • 184.88 • 
• Top Width (ft) • 136.51 * Top Width (ft) • 87.29 • 28.74 • 20.48 • 
• Vel Total (ft/s) • 3,78 • Avg. Vel. (ft/s) • 3.42 • 4.73 • 3.02 • 
• Max Chi Dpth (ft) • 6.43 • Hydr. Depth (ft) • 3.49 * 5.69 • 2.99 • 
• Conv. Total (els) • 19950.6 • Conv. (els) • 10386.7 • 7719.7 • 1844.2 • 
• Length Wtd. (ft) • 235.13 • Welted Per. (ft) • 87.55 • 28.89 • 21.17 , 
• Min Ch El (II) • 324.51 • Shear (lb/sq ft) • 2.18 • 3,55 • 1.81 • 
• Alpha • 1.09 • Stream Power (lb/ft s) • 7.46 • 16.80 • 5.48 , 
• Frein Loss (ft) • 2.08 • Cum Volume (acre-ft) • 0.82 • 1.19 • 0.90 , 
• C a E Loss (ft) • 0.00 • Cum S/\ (acres) • 0.24 • 0.19 • 0.28 + 
**********************************'************************************************************ 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
section. This may indicate the need for additional cross sections. 

RIVER: Flat I ick Branch 
REACH; Thompson Rd RS: 775 
CROSS SECTION 

INPUT 
Description: Sta. 7+75 of Dewberry Study= Metric Sta. 2+36.22 
Station Elevation Data num= 12 

Sta Elev Ste Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

0 333.99 13.747 331.037 23,753 328.74 32.513 325.984 42.487 324.016 
58.76 322.014 68.766 321 .26 77,493 322,014 82.513 324.016 137.5 325.984 

164.993 329.987 189.993 333.99 

Manning's 
Sta 

n Values 
n Val Sta 

num= 
n Val 

3 
Sta n Vol 

0 .1 42.487 .1 82.513 . 1 

Bank Sta: Left 
42.487 

Right 
82,513 

Lengths: Left 
0 

Channel 
0 

Right 
0 

Coaff Con tr. 
. 1 

Expan.
.3 

CROSS SECTION OUTPUT Profile I/PF I 

previous cross 

*********************************************************************************************** 
• E.G. Elev (ft) • 329.10 • Element • Left 08 • Channel • Right OB• 
• Ve I Head (ft) • 0. 24 • Wt. n-Va I . • 0. 100 • 0. 100 • 0. 1 OD • 
, W,S. Elev (ft) • 328.86 • Reach Len. (ft) • • • • 
• Grit W.S. (ft) • 326.45 • Flow Area (sq ft) • 51.69 • 259.85 • 240.80 • 
• E.G. Slope (ft/ft) ,0.007866 • Area (sq ft) • 51 .69 • 259.85 • 240.80 • 
, Q Total (cfs) • 2000.00 • Flow (cfs) • 128.75 • 1180.56 • 690.69 • 
• Top Width (ft) • 134.04 • Top Width (ft) • 19.27 • 40.03 • 74.75 • 
• Vel Total (ft/s) • 3.62 • Avg. Vel. (ft/s) + 2.49 • 4.54 • 2.87 • 
• Max Chi Dpth (ft) • 7.60 • Hydr. Depth (ft) * 2.68 • 6.49 • 3.22 • 
• Conv. Total (cfs) • 22550.4 • Conv. (cfs) • 1451.7 • 13311.1 • 7787.6 • 
• Length Wtd. (ft) • • Wetted Per. (ft) • 19.89 • 40.59 • 75.00 • 
• Min Ch El (ft) • 321.26 • Shear (lb/sq ft) • 1.28 • 3.14 • 1.58 • 
• Alpha • 1 .18 • Stream Power (lb/ft s) • 3. 18 • 14.28 • 4.52 • 
• Frein Lass (ft) • • Cum Volume (acre-Ii) • • • • 
• c a E Loss (ft) • • Cum SA (acres) • • • • 
*********************************·************************************************************** 

SUMMARY OF REACH LENGTHS 

River: Flot I ick Bronch 
***************************************************************** 
• Reach • River Sto. • Left • Channel • Right • 
*******************************************************•········· 
•Thompson Rd • 4469 • 183.727• 183.727• 183.727• 
•Thompson Rd 4285 • 170.604• 170.604• 170.604•* 
•Thompson Rd * 4114 • 88.583• 88.583• 88.583• 
•Thompson Rd 3868 • 98.425• 239.501• 380.577•* 
•Thompson Rd * 3619 • 150.919• 226.378• 232.94• 
• Thompson Rd 3422 • 108.268• 160. 761' 180.446•* 
•Thompson Rd • 3264 • 101. 706• 147.638• 173.885• 
•Thompson Rd • 3117 • 45.932• 45.932• 45.932• 
•Thompson Rd * 3104 •Culvert • • * 
•Thompson Rd 3074 • 147 .638• 196.85• 203.412•* 
•Thompson Rd 2877 • 10• 55.77• 240•* 
•Thompson Rd • 2822 • 220• 262.47• 440• 
•Thompson Rd • 2559 • 220• 262.47• 335• 
•Thompson Rd • 2297 • 147• 82,02• 5• 
•Thompson Rd 2214 • 185• 239.57• 310•* 
•Thompson Rd • 1975 • 250• 225• 197. 999• 
•Thompson Rd * 1750 • 52.986• 64.993• 35.007• 
•Thompson Rd 1685 • 66.995• 67.028• 70.013•* 
•Thompson Rd • 1650 •Culvert • * * 
>Thompson Rd 1618 • 135.007• 68.012• 64.993•• 
•Thompson Rd • 1550 • 64.993• 81.988• 95.013• 
•Thompson Rd 1468 • 237.992• 218.012• 212.992•• 
■ Thompson Rd • 1414 •Culvert * * • 
•Thompson Rd • 1250 • 239.009• 229.9B7• 229.987• 
•Thompson Rd • 1020 • 200• 245.013• 260.007• 
•Thompson Rd * 775 • o, 0• 0• 

Prof I le Output Tobie - Standard Table 1 

SUMMARY OF MANNING'S N VALUES 

River:~latl ick Branch 
**~***'****************************************************•***** 
• Reach • River Sta. • n1 • n2 • n3 • 
**~***i**'***********••········••********•*********************** 
•Thomp$on Rd • 4469 • .1• .1• .1• 
•Thompson Rd • 4285 • .1• •1• .1• 
•Thompson Rd • 4114 • .1• .1• • 1• 
•Thompson Rd • 3868 • .1• .1• .1• 
•Thompson Rd • 3619 • .1• .1• .1• 
•Thompson Rd • 3422 • . h .1* .1 • 
•Thompson Rd • 3264 • .1• .1• .1• 
•Thompson Rd • 3117 + .1• .1• .1• 
•Thompson Rd • 3104 •Culvert • • • 
•Thompson Rd • 3074 • .1* •1 • • 1 • 
•Thompson Rd • 2B77 • .1• .1• .1• 
•Thompson Rd • 2822 • .1• .1• .1• 
•Thompson Rd • 2559 • .1• .1• .1• 
•Thompson Rd • 2297 * . 1 * •1 • •1, 
•Thompson Rd • 2214 * .1• .1• .1• 
•T.hompson Rd • 1975 • ,1* •1 • • 1 • 
•Thompson Rd • 1750 • .1• .1• .1• 
•Thompson Rd • 1685 • .1• •I• • 1• 
•Thompson Rd • 1650 •Culvert • • • 
•Thompson Rd • 1618 • .1• .1• .1• 
•Thompson Rd • 1550 • .1• .1• .1+ 
•Thompson Rd • 1468 • .1• . 1• .1, 
.rhampiion Rd • 1414 •Culvert • • • 
+Thompson Rd • 1250 • .1• .1• .1• 
•Thompson Rd , 1020 • , h . 1* • h 
•Thompson Rd • 775 • . 1* • I• •h 
••:••••***********•******************************••··············· 

******•******************************************************•******~*******••·••******•*******************~******************••·················· 
• Reach • River Sto • Q Total ■ Min Ch El •W.S. Elev •Crit W.S. ,E.G. Elev •E.G. Slape• Veil ChnJ •Flaw /\reo >Top Width •Froude # Chi • 
• , , (cfs) + (ft) • (ft) • (ft) • (ft) • (ft/ft) • (ft/s) • (sq ft) • (ft) • • 
•••••••••••••••• , •••• ,,, •••••••••••••••••••••• , •• , •••••••••••••••••••••••••• ,*.***•******************·~····~······································ 
• Thompson Rd• 4469 , 1242.00, 359.25 • 364.59 • • 364.60 • 0.000365 • 0.86 • 1765,35 • 569,73 • 0.07 • 
• Thompson Rd, 4285 • 1242.00 • 359.01 • 364,58 • • 364.58 • 0.000096 • 0,45 • 3032.94 • 726.83 • 0.03 • 
• Thompson Rd• 4114 • 1242.00 • 358.16 • 364.57 • • 364.57 • 0.000064 • 0.4p • 3404.35 • 722.00 • 0.03 • 
• Thompson Rd • 3868 , 1242.00 • 360.18 • 364.27 • • 364.53 • 0.018451 • 4, 17 • 323.17 • 151.63 • 0.43 • 
• Thompson Rd• 3619 , 1242.00 • 355.44 • 358.41 • 357.87 • 358.65 • 0.042655 • 5,97 • 336,50 • 272.81 • 0.63 • 
• Thompson Rd• 3422 , 1242.00 • 350.52 • 355.81 • • 355.89 • 0.007817 • 3,50 • 584.11 • 298.28 • 0.29 • 
• Thompson Rd• 3264 , 1242.00 • 347.81 • 354.16 , • 354.33 • 0.017415 • 5,45 • 451, 16 • 303.82 • 0.40 • 
• Thompson Rd• 3117 • 1242.00 • 346.69 • 352.30 • 351.13 • 352.48 • 0.011412 • 4.61 • 405.98 • 167.53 • 0.36 • 
• Thompson Rd• 3104 * Culvert• * * * * * • * * • 
• Thompson Rd • 3074 • 1242.00 • 346.24 • 351.90 , • 352.09 • 0.014062 • 4,28 • 366.55 • 139.20 • 0.37 • 
• Thompson Rd• 2877 • 1242.00 • 344.02 • 349.73 • • 349.92 • 0.011410 • 4.611 • 396.45 • 157.01 • 0.35 • 
• Thompson Rd• 2822 • 1242.00 • 343.07 • 348.58 • • 348.82 • 0.014299 • 4.73 • 335.70 • 123.09 • 0.39 + 
• Thompson Rd, 2559 • 1242.00 • 338,78 • 346.19 • • 346.34 • 0.006135 • 3,90 • 423.11 • 112.50 • 0.27 • 
• Thompson Rd+ 2297 • 1242.00 • 338.84 • 343,61 • • 343.86 • 0.013867 • 4,61! • 329.69 • 110.87 • 0.39 • 
• Thompson Rd• 2214 • 1242.00 • 337.27 • 342.26, 341.64 • 342.82 • 0.046377 • 7.19 • 216.72 • 99.85 • 0.66 • 
+ Thompson Rd + 1975 , 1530.00 • 333.33 • 339.89 • + 340.01 • 0.004982 • 3.12 • 592.86 • 179.98 • 0.24 • 
• Thompson Rd , 1750 • 1530.00 • 331.50 • 339.10 • , 339.18 • 0.002898 • 2. 79 • 698.64 • 163. 75 • 0.19 • 
• Thompson Rd, 1685 • 1530.00 • 329.89 • 339.02 • 334.75 • 339.07 • 0.001706 • 2.43 • 889.24 • 194.01 • 0.15 • 
• Thompson Rd• 1650 • Culvert• • • • • • • • • • 
• Thompson Rd• 1618 + 1530.00 • 328.93 • 337.16 • • 337.74 • 0.026207 • 6.95 • 299.50 • 128.60 • 0.52 • 
• Thompson Rd • 1550 • 1530.00 • 329.99 • 336. 70 • • 336.80 • 0.003967 • 3.12 • 644.88 • 169.09 • 0.22 • 
• Thompson Rd • 1468 • 1530.00 • 328.10 • 336.54 • 332.09 • 336.60 • 0.001422 • 2.23 • 853. 78 • 159.12 • 0.14 • 
* Thompson Rd• 1414 * Culvert * * * * * * * * * * 
• Thompson Rd• 1250 • 1530.00 • 326.15 • 333.18 • • 333.48 • 0.009381 • 4.50 • 362.51 • 82.14 • 0.34 • 
• Thompson Rd, 1020 • 2000.00 • 324.51 • 330.94 • • 331.18 • 0.010050 • 4.7p • 529.24 • 136.51 • 0.35 • 
• Thompson Rd, 775 • 2000.00 • 321.26 • 328.86 • 326.45 • 329.10 • 0.007866 • . 4.5~ • 552.34 • 134.04 • 0.31 • 
*****************•**************************************************•*********····························~·········••********···················· 

Profile Output Tobie - Stondord Tobie 2 
************************************************************************************************•*•*******~·************************** 
• Reach • River Sta , E.G. Elev •W.S. Elev• Ve! Head •Frein Loss ,c & E Loss• Q Left •Q Chann:el • Q Righi >Top Width* 
• • • (ft) • (ft) • (ft) • (ft) • (ft) • (els) • (c(s) • (cfs) • (ft) • 
***•*****************•**********************••*********•*****•*****************•****************••····~·•·*;***•···••***************** 
• Thompson Rd• 4469 • 364.60 • 364.59 • 0.01 • 0.03 • 0.00 • 251.45 • ;947.;11 • 43.44 • 569.73 • 
• Thompson Rd• 4285 • 364.58 • 364.58 • 0.00 • 0.01 • 0.00 • 97.96 • 1110.,55 • 33.49 • 726.83 • 
• Thompson Rd• 4114 • 364.57 • 364.57 • 0.00 • 0.02 • 0.03 • 122.77 • 1103'.88 • 15.35 • 722.00 • 
• Thompson Rd• 3868 • 364.53 • 364.27 + 0.26 • 5.87 • 0.00 • 67.98 • 1174.02 • • 151.63 • 
• Thompson Rd• 3619 • 358.65 • 358.41 • 0.24 • 2.72 • 0.05 • 722.85 • 98.06 • 421.09 • 272.81 • 
• Thompson Rd• 3422 • 355.89 • 355.81 + 0.08 • 1.54 • 0.01 • 944.50 • '191.73 • 105.77 • 298.28 • 
, Thompson Rd • 3264 • 354.33 • 354.16 • 0.17 • 1.86 • 0.00 • 413.05 • 256.·62 • 572.33 • 303.82 • 
, Thompson Rd• 3117 , 352.48 • 352.30 • 0.18 • • • 742.41 • ;423.'16 • 76.43 • 167.53 • 
• Thompson Rd• 3104 • Culvert • • • • • • • • • 
• Thompson Rd • 3074 • 352.09 • 351.90 + 0.19 , 2.20 • 0,00 • 905. 74 • :336 •.26 • • 139.20 • 
• Thompson Rd• 2877 • 349.92, 349.73 • 0.18 • 1.07 • 0.02 • 328.52 • ;327.'21 • 586.27 • 157.01 • 
, Thompson Rd • 2822 • 348.82 • 348.58 • 0.24 • 2.45 • 0.02 • 902.84 • 238.,06 • 101.10 • 123.09 • 
• Thompson Rd• 2559 • 346.34 • 346.19 • 0.15 + 2.48 • 0.01 • 383.90 • 501.-98 • 356.12 • 112.50 • 
• Thompson Rd• 2297 • 343.86 • 343.61 • 0.25 • 1.01 • 0.03 • 106.68 • i614.84 • 520.48 • 110.87 • 
• Thompson Rd• 2214 • 342.82 • 342.26 • 0,56 • 2.67 • 0.13 • 17.77 * "394Al8 • 829.55 • 99.85 • 
• Thompson Rd• 1975 • 340.01 • 339.89 • 0.12 • 0.82 • 0.01 • 181.38 • 1143.27 • 205.35 • 179.98 • 
, Thompson Rd• 1750 • 339.18 • 339.10 • 0.08 • 0.10 • 0.01 • 169.16 • :686.}6 • 674.07 • 163.75 • 
• Thompson Rd , 1685 • 339.07 • 339.02 + 0.05 • • • 369.21 • '285_.93 • 874.86 • 194.01 • 
• Thompson Rd• 1650 • Culvert • • • • • • • • •0.0014 
• Thompson Rd• 1618 • 337.74 • 337,16 + 0.58 • 0.69 • 0.24 • 244.57 • 1103."50 • 181.92 • 128.60 • 
• Thompson Rd • 1550 • 336.80 • 336. 70 , 0, 10 , 0.19 • 0.02 • 523.47 • 532.90 • 473.63 • 169.09 • 
• Thompson Rd, 1468 , 336.60 • 336.54 • 0.06, • • 28.71 • ·757_-:34 • 743.95 • 159.12 • 
• Thompson Rd• 1414 • Culvert• • • • * • • • • 
• Thompson Rd • 1250 , 333.48 • 333.18 + 0.30 • 2.27 • 0.03 * 23. 75 • 1450.198 • 55.27 • 82.14 • 
• Thompson Rd• 1020 • 331, 18 • 330.94 • 0.24 • 2.08, 0.00 • 1041.24 • :773.,:88 • 184.88 • 136.51 • 
• Thompson Rd• 775 • 329.10 + 328.86 + 0.24 • • • 128.75 • 1180i56 • 690.69 • 134.04 • 
******•************************'**********••··················••***************************************•**'i••·····••**•***********•*• 

Profile Output Table - Four XS Culvert ,
*********•***********•**************•*•******************•*********************************••********•****•*•********•***•*********** 
, Reach • River Sta • E.G. Elev ,W.S. Elev • Vel Head •Frein Loss +C & E Loss • Q Left •Q Chanr1el • Q Right •Top Width • 
, • • (ft) • (ft) • (ft) • (ft) • (ft) • (cfs) • (cfs) • (cfs) • (ft) • 
********•*****•***********•********•****•********•**********************~**************************•*****•~····~···••**************** 
, Thompson Rd , 3264 • 354.33 • 354.16 • 0.17 • 1.86 • 0.00 • 413.05 • 256.;62 + 572.33 • 303.82 • 
• Thompson Rd• 3117 • 352.48 • 352.30 • 0.18 • • • 742.41 • 423.;16 + 76.43 • 167.53 • 
• Thompson Rd • 3104 • Culvert • + • • • • • • • 
• Thompson Rd , 3074 • 352.09 • 351.90 • 0.19 • 2.20 • 0.00 • 905. 74 • 336i26 • • 139,20 • 
• Thompson Rd• 2877 • 349.92 • 349.73 • 0.18 • 1.07, 0.02 • 328.52 • 327.21 •'' 586.27 • 157.01 • 
• * * * • * * * * •• * 
• Thompson Rd• 1750 • 339.18 • 339.10 • 0.08 • 0.10 • 0.01 • 169.16 • 686.:76 +' 674.07 • 163.75 • 
, Thompson Rd , 1685 • 339.07 • 339.02 • 0.05 • • • 369.21 • 285,'93 • 874,86 • 194,01 • 
• Thompson Rd • 1650 * Culvert , • • • • -tc ,,, • • 
• Thompson Rd• 1618 • 337.74 + 337.16 • 0.58 • 0.69 • 0.24 • 244.57 • 1103.50 •.! 181.92 • 128.60 • 
• Thompson Rd • 1550 • 336.80 • 336. 70 • 0.10 • 0.19 • 0.02 • 523.47 • 532.'90 ,,, 473.63 • 169.09 • 
• Thompson Rd• 1468 • 336.60 • 336.54 • 0,06 • • • 28.71 • 757.'34 •: 743.95 • 159.12 • 
• Thompson Rd • 1414 • Culvert • • * • • • •: * • 
, Thompson Rd• 1250 • 333.48 • 333.18 • 0.30 • 2.27, 0.03 • 23.75 • 1450.'98 • 55.27 • 82.14 • 
, Thompson Rd • 1020 , 331.18 + 330.94 • 0.24 • 2.08 • 0.00, 1041.24 • 773.:88 • 184.88 • 136.51 * 
******············••**************************************•*******••······································~····~········••**********• 

Profile Output Table - Culvert Only
*********•**********•***********9******'****•*****************•***************•*******************·············~········································· 
• Reach , River Sta • E.G. US. • W.S, US. • E.G. IC• E.G. OC •Min El Weir Flow• Culv Q • Q Weir• Delta WS •Culv Vel US •Culv Vel DS • 
, + • (ft) + (ft) • (ft) + (ft) • (ft) • (cfs) + , (cfs) + (ft) • (ft/s) • (ft/s) • 
**************•**************************''' ..........................,., ............................................~ •••••••••••••,.***•***********····••**••· 

4. 79 •+ Thompson Rd• 3104 Culvert #1 • 352.48 • 352.30 • 352.46 • 352.48 • 349.94 • '15.04 • 1230.37 • 0.40 • 4.79 • 
8.56 •• Thompson Rd• 1650 Culvert #1 • 339.07 • 339,02 • 339.07 • 339.07 • 337.28 • 136.1_6 • 1393.84 * 1.86 • 8.56 • 

15.08 •• Thompson Rd• 1414 Culvert #1 • 336.60 • 336.54 • 335.92 • 336.60 • 339.58 • 1530.09 • • 3.36 * 12.22 • 
**•**•***•****•***'***•************•*················••*******•****•********•***************•*••·······················••*•******•******•**•************** 

Sl.MvlARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Flat I ick Branch 

···········••****************•*~*"'******************••· 
• Reach • River Sta. • Contr. • Expan, • 
*************•*****•*****************************•**•** 
>Thompson Rd • 4469 + . 1"' .3• 
•Thompson Rd • 4285 * '1. ,3• 
•Thompson Rd • 4114 * ' 1• .3• 
•Thompson Rd • 3868 * . 1* .3• 
•Thompson Rd • 3619 * . 1* .3• 
•Thompson Rd • 3422 * '1 * .3• 
•Thompson Rd 3264 * .1• .3•' •Thompson Rd • 3117 * .3• .5• 
•Thompson Rd 3104 •Culvert • *• 
>Thompson Rd • 3074 * '3• .5• 
•Thompson Rd • 2877 * .3* .5• 
•Thompson Rd 2822 * '1 * .3••
•Thompson Rd • 2559 * •1* .3• 
•Thompson Rd • 2297 * •1* .3• 
•Thompson Rd 2214 * . 1. .3• 
•Thompson Rd • ' 1975 * .1* .3• 
•Thompson Rd • 1750 * .1* .3• 
•Thompson Rd • 1685 * .3• .5• 
•Thompson Rd • 1650 •Culvert • • 
>Thompson Rd 1618 * .3• .5••
,Thompson Rd 1550 * .3• .5••
flhampson Rd • 1468 • .3* .5• 
+Thompson Rd • 1414 •Culvert • • 
•Thompson Rd • 1250 * .3• .5• 
•Thompson Rd • 1020 • .3• .5• 
,Thompson Rd • 775 * . 1* . 3• 
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