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ci determine if flood insurance is available in this community, 
ontact your insurance agent, or call the National Flood Insurance 

rogram, at (800) 638-6620. 
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PUBLISHED AND PRINTED BY: 
U,S, DEPARTMENT OP C01'L.,!ERCE 
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~ 

VERTICAL CONTROL DATA 
by the 

Coast and Geodetic Survey 
SEP,·LEVEL D-'ITVM OF 19;Hl 

WASfiL'iGTON' D, C. 
..\---··· ... ·--,1 ___ ' .. 

.,..'!. 

Lilm 101 
(~irst-order) 

The original field work /7504)7 
was done from Aue;ust to October 19).6 
by a party oupervieed by J,H, Peters, 
A aeeond-order spur (L-15671) was 
run to Capitnl City Airport 1n July 
1955 by n party supervised by L.W. 
Qu1.m.by, 

The~e elevationo nre bnaed on the 
1929 general adjuotmcnt. 

Bench Mark 

U 17 
V 17 
X 17 
y 17 
Z 17 

(-A i8 . 
"1l 18· 
Lr C l!l • 719{USGS) 
··n 18 

E 18 

822.3 (USGS) 
P 18 
H 18 
I 18 
J 18 

K 18 
M 18 
N 18 
Q 18 
R 18(RESET 1956) 

S 18 

Adjusted Elev~tion 
(Meters} (Pectj 

215.775 707.922 
217.661 714.109 
230.396 . 755.891 
234.511 769.391 
236.558 776.107 

231.ia9 758 .. 49:, I 
• ·D~§t~oyed · 
219.065 718.716 / 
235.151 771.491 
250.527 821.937 

250.394 821.5oi 
256.100 840,221 

Deatroycd .. 
259.716 852.085 
261.402 857.616 

257.655 845.323 
259.104 850.077 

. Deatroyed · 
259.162 850.267 

849. 740 

258.8o1 849.083 

SPUR LINE TO CAPITAL CITY AIRPORT 

D 190 251 _949 846.288 
CHISELED SQUARE 25 .399 847 .7611 
E 190 26o.099 853-~41 
AR F 259.529 851. 71 
BM 3(MD of A) 26o .491 854.628 

BM 7(MD of A) 261.312 857.321 

END OF THE _Sr_UR LINE 

LillE 101 
( Continued) 

Dench Mark Adju3ted Elevation 
{Meters) (Feet) 

T 18 
U 18 
V 18 
W 18 

252.409 
260.36a 
268.519 
265.066 

LINE 102 
(SecondHorder) 

828.112 
854.198 
880.966 
869.637 

.The field work (L-2887) was done 
1n September 1934 by a party super-
vised by W ,M. Oibson. · 

Theae elevntlons are based on a 
supplementary adjustment of 1951-52, 

Bench Ma.I'._~ AdJusted Elevation 
(Meters) (Feet) 

3 (PM RY) 2611.255 866.977 
RV 152iPM RY~ 256. 792 842.492 
RV 153 PM RY 261.791 858.893 
T 115 258.297 847.429 
RV 154(PM RY) 259.848 852.518 

S 115 266.414 874.060 
R 115 2611.611 868.1611 
Q 115 261·.01 856.357 
RV 155(FM RY) 263.907 865.835 
P 115 2611.061 866.340 

LINE 103 
(Second-order) 

The field work (L-2405) was done 
during the summer of 1934 by a party 
superviaed_by W.M. Gibson. 

These elevations are based on a 
supplementary adjustment of 1940, 

Bench Mark 

T 42 
N 110 
P 110 
214 1/2(0TWRR) 

Adjusted Elevation 
(Meters) (Peet) 

258.306 
2611. 6116 
268.105 
268.6114 

847:459 
868.259 
879.6o8 
881,376 

' ~ ... .. ,. 
"• I ' •' 

LINE 103 
(Con?Inued) 

; . 't•' ,. ,,_1\ ,_, 

' Bench Mark ' Adjusted Elevation 
(Feet) (Meters) 

Q 110 268.936 
R 110 27L1.106 
S 110 274.~l 
T 110 262. O 
U 110 264.053 

V llO 278. 87(, 
W 110 279.41~ 
X 110 279.891 
CHIS, CROSS(MCRR) 279.074 
PIPE (CITY OF 

GHARLOTTE) . 277. 415 
CHARIOTTE 271-544 
Y 110 26 .265 
198.3(GTWRR) 270. 363 

273.826 Z 110 

LmE 104 
(First-order) 

882.334 
899.296 
900.198 
862.203 
866. 314 

914,9Ji2 
916. 711 
918.276 
915.595 . 

910,152 
910. 576 
88o.133 
887 .016 
898.377 

The field work (L-2405) was done 
in 1917, 1929J and 1932 by senior 
students of the Department of Civil 
Engineering of Michigan State College. 

These elevations were adjusted to 
the U.S. Coast and Geodetic Survey 
level net in July 1940, by means or 
the Michigan Stnte College Supplemen
tary adjustment. 

Bench Mark Adjusted Elevation 
(Meters) (feet) 

16 MSC 258.2~5 847 .292 
17 MSC 262.4 2 861.028 
18 MSC 252.931 829.84-4 
19 MSC 262.52 861.311 
20 MSC 258.685 848. 702 

21 ~MSCl 258.708 848.778 
24 MSC 252.459 828.246 

......, 

42°30' TO 43°00' 
84°30' TO 85°00

1 

QUAD 42084-4 
MICHIGAN 
LATITUDE 
LONGITUDE 

DIAGRAM NK 16-6 GRAIID RAPIDS 

LINE 105 
(second-order) 

·The"field work (L-2662) wa3 Cone 
in August and Sept~mber 1934 by a · 
party supervised by W.M. Gibson. 

These elevations arc based on a 
supplementary adjuatmcnt of 1940, 

Bench Murk 

113 1/21GTWRRl 
1111 1/2 OTWRR 
115 1/2 GTWF.R 
CHISELED SQUARE 
. (OTWRR) 

Adjusted Elevation 
(Meters) (feet) 

219,301 
213.745 
205:217 

201.848 

719.490 
701.262 
673.283 

662.230 

THE LINE LEAVES AND RE-ENTERS T!IB 
QUADRANGLE 

120 1/2(GTWRR) 195.966 6112.932 
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SEA,LEVEI. DATUM OF 1929 

f'i.l.\,;11J.\JfU~ 

LP.TI-TUDE 
LONGITUDE 
DIAGRAM 

1+2030' TO 43°00' 
84°30' TO 85°00 1 

"NK 16-6 GRA,"l'D RAPilJS 

DESCRIPTION OF DENCH MAR~ 

Designation X 17 State Mi chignn 
Neuest to•n Lyons Count)' 

Olstanco &nd dlrcctloo rro111 nearest town 2.,4 miles south 
Cbar11cter of mart 
Est1bl1Sl1ed by 
Detailed description 

cotuit:r Ion18 
Cbid of part)' 

Level t~a: dtte 
stup1n; 

2.4 miles south along ttl.e Pere Marquette Railway from tb.e 
statton at Lyons, Ionia County, 1.0 m1.les north or the station et 
Colli.n!3, at a dlrt-roe<! corss1ng, Z7 reet eoutb or the centerline 
of the road, 24.s reet west ot the west rail, and s.t the .eouthwest 
tence corner. A ste.nderd disk, stamped "EI.EV. 7$$.891 F'T. X 17 1916" 
i:,nd set in the top or a concrete post projecting about 4 inches 
above ground. 

NOTE:---In October 1934, .it vae reported that the concrete post had 
been dam~.,t!ed. ______ -· _. 

DESCRIPTION OF BENCD MARiii 

Dnlcnatton Y 17 
Ne11-rest to•n Collins 
Distanc• and direction from nearest town 
.Ch11-r11-cter ot mark 
EstablUhed b:, 
Detailed. deseript1on 

6tate Michigan 
County 

At.Collins· 

Co1;111ty Ionia· 
Chief ot partY 
Len11nr date 
Ste1:1pi11c 

.A,t Collins. Ionia Countv. About 260 !'eet 9outh o!' the 
Pere ·Ma~ette Ra1-iW:Y-StS.t1~~--~t' a -~~~ty.:ro~d -Cor3Sing~- 2j __ _ 

I ~~:-:.~t' 
I 

U.S. D[PA,~TMEHT 0:F CQ-t~CE 
("OAST ANO HOUT!( sunu 

RECOVERY NOTE, BENCH MARK R 

feet south of the centerline or the ro_s.d, 28.0 reet east or the 
east ra11, and at a fence corner. A standard disk,, a temped 
"ELE'\/. 769.391 FT. Y 17 1916" and set in the top or a concrete 
post projecting about 1 root abo-ve gro1mC,,. 

F.,.covered e.s dP.scrit~d in October 19)l... 

' 
Desi11:nation U 17 
Nearest town Lyon., 
Distanc111 and direction from nearest town 
Character of mark 
Established by 
Present eonditio"n Cood. · 
Detailed repor1 

State Mich1e;an 
County 
A.t Lyon!! 

County Ionia 
Chief of Party·· 
Rocover'y Dato Octob!!r 19)4 
Stampin11: 

NE'.I DESCRIFTIONf - At Lvone, Ionia.County, 50 ye.rd., ncirth1.""st of the F<?re 
Marquetta, P.ail .... ay station, at a gmeJ.l tr-idG"e, on the south eornflr of the east ca;ston", 
4.5 feet nortbeaat of the northeast r~il, -'ll".d 0.,7 foot lovl'lr than the top o:' the rfl1l, 
A chiseled square. 

NOTE: It we re~rted in September 1958 by uses that the fore ~erl'.;,u~tte 
Raill.'ay had t:eeci purchased by the Chesa;::,e,oke: !c Ohio Rail\..""ay. 

,o.,. 1585A 
fl.a-501 

U,5, DEPART'llEl'fT OP CO ..... ERCE 
("OA:JT AMO O~OO("I' I(" sun·•y 

RECOVERY NOTE, BENCJ;I MARK 
Oesii:?Mtion V 17 
Nearest town Lyons . 
Distance and direction from neare:rt town 
Character of mark 
Established by 
Present condition Coed. 
Detailed repor1 

State Mi.chig,m ~• County Ionill. 
County Chief of Par1:, 
At Lyons Recovery Date 
· Stampinii 

. . ' 
Cctober 19.]t;. 

R 

~ '(,•,•~:.1_. 1/'~. 
~./ DFSCF.UTIO?I ~ At~ ·vrin9, IoniR 9oJ{ty, 50 ye.res ~c,rth••e,st or th" Per'J 

11.aro.uette Railv"ly sto.tion, 3•1 2 rnils !'louth.,a::t- of tha froe fr,r th .. s;ur to, tr.-, 
elevator at Lyons, and 29.2 feet ni:-rth"!'!St of th& r.orth'!!I.St r"il. A sti;.r.derd c!l9k, 
st!l.lll?"ld "fil.~. 714.109 n. V 17 1911:;n and 9'Jt in U.e top of a con::Tet'! ~r.t ;:T':lj"!cti!1e 
11 1nch>!e n.b¢v,e groun,d. 

,o..,. 158SA 
11-8• 58) 

Desi11n11tion 
Nearest town 

Z 17 
fortlRnr:l. 

U.S. OEP~~TMENT OF COMl[RCE 
COAfl UO ~(OUt"l'IC SURYU 

RECOVERY NOTE, BENCH MARK 

GQ(JE State Michigan 
County 

County lonie 
Chief of Party 

Distance and direction from nearest town 
Character of mark 

2,7 r.,.iJes north Recovery Date October l9J4 
Stampina-

Established by 
Present condition Cood. 
Detailed repor1 

NF:'I. D~SCFIFTIC~I - 2.7 :r.ilE!s ~i:,rtli along the l'ere Meri;uett11 Fi.a1lwiy fro~ the 
st!lt.frm 11.t ~rirt1,.r..-l 1 Ioni" County, 2.C 1r,n..,s south of Co)lin~, in the Citb! Schoo! 
ycr~, end 20 feet east of a ;:,:,int 26 f<?ot north of the m::rtheast corne-r of tbe scbool
hous~. A. st11nd.'lrd dir.k, stsn;-oQ ":-:r.r.v, 776,107 rr. Z 17 1916" and set in tbEI tor of 
c. eonttet'!.' ro11.t ;r~j'ectir,e atcut 9 !rich~s ari<lve (rOU!ld. 

NCTE: Th"! Fer,. }",.:rc-u.,.tte lie.11-.i,;v is nol.' th"' Cher,e.peake & Ohio Jlnih.,av. _,----: -· . . . C: ' 
;-- ---- DESCRIPTION OF BENCH MARK ~-,I 
/ ( Desicnation A 18 r; f / S stateHichigan ~o\lnt:, Ionia I 
j l'(earest town Portland /..,.cJ, . count:, chief of pLrty 

1 Olstance •nd direct10n tni■ nen·est town O. 7 miles northvc-st ~vell111 date 
, Character ot 111.rk St11111pin1 ' 

/1 ! 
I 

&atabltshed b:,-

11 "''"" '""'"''" 
0,7 miles northwest'

0

6lo!\S the Pere Marquetta Ra.Uvay 
from. the station at Portlnnd, Ion11;1 County, at a highway croa
dng, 35 feet east of the centerl1M of the highway, ond 40.5 
feet .southwest of the southwest rail. A Standard diek, _ atm.ped 
"ELEV. 758.493 F'l'. A 18 1916" and set 1n tho top of a concrete 
post projecting 8bout 11 1nchos nbove ground. 

l/ 
. ' 

I i 
I I 

~ 
~- ·--·----· j 

I 
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SEP'I'EMBER '1961 VERTICAL CONTROL DATA Qurn 420Gitl1 
MIC!-IIGAN" 
LATITUDE 
LOllQ!TUDE 

DIAGRAM 

PACE NO. 2 
by the 'PUBLISHED AND PRINTED BY: 

U .S, DEPARTMENT OF COMMERCE 
COAST A!ID GEODETIC SURVEY 
WASHINGTON D.C. 

Coast and Geodetic Survey 
SEA-LEVEL DAlUH OF 1929 

l.\2°3c..: TO l!3°D0
1 

84°30 TO 85°00
1 

NK 16-6 GRAND RAPIDS 

•o.,. 68~ 
l!•A•S&I 

U.S. t!El'ARTMENT CF" C01,9,1[~C( 
eouT .... o '10DU1e suuu 

RECO_VERY N(?TE, BENCH MARK 

De.siination F. 18 
Nearest town foTtl'-!'ld 
Distance and direction frcm nearest town 
Character cf mark 
Established by 
Present condition D::S'!'P.C'.!ED, 

State Mich1fl'.ll. 
County 

.\"':. ::Oo:-"".1-al"ld 

County 1111'1'1 
Chief of Party 
Recovery Date S,.~':.,...,_-...,r 10~!' 
Stamping 

Detailed report 
}lcm.:..'l'.'!cnt r:i.,:r,-?,u-~cl ta b'!' E?"?clc!d out t:: -::Q:'15trt:cti-,:'L C::''?'4'3 •-·0!"'-<"tn:: ~.!"> 

thi"l lo~q~i:Jn. 

OESCnIPTION OF OENC!l ~IARk 

DH1tnU1on C 19 .,. 719 (U3C',3} 
Nu.rut town Portland 
Olstsn<:e Ind dlr-nction tro"' ne1reH to"n 
Chsra.cter or 1111.rk 
E:~tnbl 13hOd by 
011U1led d<.1&Cript1on 

.state 
Count, 

Michigan 

A.t fortlund 

County Ionia 
Cblef or ;>ArlJ' 

Levd1n, dllte 
Stnm~ln~ 

.-----

At Portlnnd, Ionia County, about 0.3 miles southeast Ot: the 
Pere Mnrquette Rm. lwny station, a) feet e.o.st of the ccnt,erline of 
Mnyn&rd Road, and 12 feet 30Uth of the south ed;;e of the sidewalk on 
Looking-Ol!l.ns Avonue. A u.s. Geological Survey stendard cnp, stao.ped 
"MICH. 718. 716 1916 11 and riveted on the top of a 3-1/2-inch iron pipe 
about nush with the ground. 

N(,1'~: Ri?co,..-er-".-:1 in e:i:iod condi':.1on in O~tc.t-.-=ir 19Jt;.. 

~, 

R 
DESCRIJ'TION OF UENCII ~ARh 

• ~ "1 '': ..... ' 

Dcshnatton 
:,ica,rest town 

822.J (USGS) 
i'ortlsnd 

',
1
.,', StaH Ml. pP,i,E:(!.n 

• " count:y loft1a '~ 
Ditto.nee ar.d direction from ncare,a town 4.9 miles 1eoutheast 
Character or i::i.rk 
tstabl is~ed by 
Oehlled dc.~cription 

,. 
Co11nt:Y Clinton 
Cbiet or. part:Y 
Leve.Un& dde 
StLCpin; 

4.9 miies southeost alonp.: the Pere Marquette 
Raili.;Q.y fro:r::: the station at Portland, Ionia County, about 2.7 
rr.iles north....-est of the station ,e.t Eagle, Clinton Cou.--ity, at 
the cro~s.!.r,~ of tho no:-t.':1.-snd-south rood between Ionia and 
Clint.on counties, about 0.2 miles north of the went quarter cor
ner of sec. 18, T. 5 N., R. 4 W., 60 feet north of the trnck, st 
the fonce line at the east sido of the roed, and in the root of 
a hickory tree. Tho top of a rail spike. 

Oe$lgnstton F 18 
Noarczt town Eeglo 
DisUnco and d;rcction 
Character ot mark 
Established by 
DetaJOcd dcscrlptlnn 

!i~<.:c..,•r'lcl ,,~ <:l~rcrH••ci in Cdd,cr 19]4, 

DESCRlPTIO~ OF nENCII MAI\K 

Stnto M1.cb.1gllD 
County 

troo, nearest town 1/4 miles west 

count:y Clinton 
Chiet of partr 

t.evelinJ date 
Stzi.mpinll 

) "'( 

•. ~.,-- .. D 18 
OESCRIPTION OF BENCII MARh 

V """;';::, Por ti,, n,1,. """" 
Ste.te Michigan 

· Count, 
cou11t1 Ionia 
Chief or po.rn 
Leve l1 ng date 
StampinK 

At E§Fle, Clint.on County, 1/4 milee west along the 
Pere Marquette rinilYay from the station, 250 £eet wont of a 
road cr~ssing, about 10 yards enat of a cattle guard, and be
tween the trRck o.nd a highway. A standard disk, set 1n the 
top of o concrete post. 

NOTE.--This bench rnnrk was searched for b~t not recovered in 
October 19J4. 

,, 

Nee.res d direction ouu.nce •n 
Cha.r:ictor or 110.rk 
EstsblUhed b1 
Deta.ihd de3criptioo 

town 3.1 miles southeast 

).1 miles southonst along the Pere MRrquetto Ra1lway 
frcim the etntion at Portlnnd, Ionia County, about 400 feot north-...-eat 
of an ea.st-and.-weat road crossing, at a north-and-aouth road crossing 
)) feet east of tho centerline of tho ro9d, nn1 ;3.5 foet northMst 
of the noi:-thoast rail. A ste..ndord disk, sto.'llped "ELEV. 77Ll~91 FT. 
D 18 1916n £1.nd set in tho top of a concrete post pr-oject1nr; about 11 
inches above ground. 

NOTE: In Oetobor 1934, it was reportod that the concrete post h.nd 
been dm:i.a.ged. 

DESCRIPTION OF OENCll MARh 

Destgnat1011 E 18 
11urest to"'n Portland 
Distance snd d1rect1011 rro11 nenreat 
Character or curt 
E:stsbl Uhed by 
Detailed description 

State M1ch1go.n 
Count, Clinton 

town 4.9 miles southoast 

count, Icn1:t 
Chia! or pa.rt.1 
Lavelin, do.te 
Sto.mp1ni: 

In Clinton County, about 4.9 miles 1:1outheast alonp: the 
Pere ~arquette Railwoy from the st~tion at Portland, Ionia County, 
About 2.7 miles northwest of tb.e station at ~agle, Clinton County 
at the crossing of a north-nnd-south county-line =ogd, 42 feet 
oast of t~o centerline of the road, 42.2 feet nort~anst of t~e 
northeast rail, and 15 feet southeast of a 16-inch hickory tree. 
A standa!"'d disk, sta.r.ipod "ELEV. 821.937 FT, E 18 1916" iu.d set in 
the tcp of a concrete post projecting nbout 2 inches above gro\!Ild. 

,= .. ,:,:-•:"~'-:! !:· ':"<:'"-~ ~~-~e1•.•.i~:s i:-: !"'~~-::-~~ 1'?]: .• 

•o- 685A. 
{ 1-8· 58) 

Dcsit:nation P. , ~ 

u.s. DEPARTMENT or CO-ERCE 
COUT A>II> <;tOl>El IC su•vn 

RECOVERY NOTE, BENCH MARK 

Nearest town r, .. :•~.~ !.o:>~r'! 
Dj&tancc and direction fro;. nearest town 
Character of mark 

State '.-'.i,;Me:r.n 
County a:f.ton 

2.0 l:'d1!'S n0rth'..'"!'t 

County Clint,:,r, 
Chief of Party 
Recovery Date 
Sta.mpin11 

Oc~o"!;,~r 19)4 

Established by 
Present condition DS.5TF.OY:,::D. 
Detailed report 

The rlisk hes "teen tTok!;1n out of the co:nc:-et~ :x:st. 

,o ... 6115A. 
Cl•S• 58) 

u.s. OE~AATMENT or CDl,f,IERCE 
CCUT ""~ \;lQO(T IC su•vtY 

RECOVERY NOTE, BENCH MARK 

Designation I 18 
Nearest town Grand Ledge 
Distance and direction from nearest town 
Character of mark 

G-:-"':! 

State Michigan 
County 

800 feet west 

County Es ton 
Chief of Party 
Recovery DateOct. 
Sumpin11 

Established by 
Present condition 

· Detailed report 
ORIGINAL DESCRJPTION.~--At Grand Ledga, Eaton County, 

1934 

800 feet west of the Pere rierquette Reilway station at the Ionia 
branch, about J2 ynrds southoast of a pair of semaphore signal 
poles, 45.9 feet southwest of tb.o southwc:it rail of the moin track, 
a4C nt the fenco. A standard disk, at8.!1:iped "ELEV. 852.085 F'I'. I 18 
1516" rmd :!let in the top of a. concrete post projecting about 9 1nchea 
above ground. 
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I HEC-2 WATER SURFACE PROFILES I 
I I 
I Version 4,b.2; Hay 1991 
I I 
I RUN DATE 03FEB95 llf.£ 08:53:05 I 
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03FEB95 08:53:05 

1111111111111111111111111111111111111 
HEC-2 WATER SURFACE PROFILES 

Version 4.b,2; Hay 1991 
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X 
I 
X 

Tl CITY OF PORTLAND FLOODWAV DETERHIHAllON 
T2 
T3 BRAND RIVER NAT 

Jl !CHECK !NO NJNV !DIR STRT 

J2 NPROF !PLOT PRFVS XSECV XSECH 

X 
X 
X 

xxxxxxx xxxxx 
X X l 
X X 
xxxx X 
X X 
X X X 
xxxxxxx xxxxx 

HETRIC HVJNS 

FH ALLDC 

xxxxx 
l l 

X 
xxxxx xxxxx 

X 
X 

mmx 

111111111111111111111111111111111111111 
I U.S. ARHV CORPS OF ENGINEERS I 
I HVDROLOSIC ENS!NEERJN6 CENTER I 

b09 SECOND STREET. SUITED 
I DAVIS, CALIFORNIA 95blb-4b87 I 
I 191b) 75b-1104 I 
111111111111111111111111111111111111111 

PASE 

THIS RUN EXECUTED 03FEB95 08:53:05 

0 ~SEL FO 

21700 713,ll 

IB~ CHNIM !TRACE 

I 



-1 

IIC .05 .05 ,032 ,3 .5 
ET 1.4 
l1 12.4 41 600 804 
BR 720 714.5 200 713,3 300 712.9 400 713.4 450 
BR 714.6 500 716.8 550 719.4 600 718 600.l 701 .4 608.5 
GR 700.8 614 699,4 624 69B,6 034 699 .1 644 699,4 654 
GR 699.9 664 69B,9 674 698,8 684 699 690 718.6 690,l 
GR 718.6 690.2 718.6 690.3 718.6 700 700.5 700.1 698.9 714 
GR 699.4 724 699.6 734 699,9 744 699,9 754 700,1 764 
6R 700,6 774 701.4 784 703, 1 789 704 B03.8 719.3 803.9 
GR 721 804 721.4 B54 721.9 904 722.4 954 723.6 1004 
GR 726.B 1104 

NC .07 .08 
X1 13 37 625 830 100 100 100 
GR 720 719.1 28 718,2 56 717.3 112,5 716.4 225 
GR 712.B 450 711.7 505 711.4 545 707 600 706,l 610 
GR 705.3 620 704.9 625 702 .7 630 700, l 640 699,7 650 
GR 699,9 660 699,4 670 699,3 680 699,4 690 699,5 700 
GR 700,2 710 699.6 720 699 .8 730 699.9 740 699.4 750 
GR 697.7 760 697 ,8 770 700,9 780 701.2 790 700,4 BOO 
GR 700.6 810 701.l 820 702,7 824 706,l 830 705,3 840 
GR 706.4 848 720 848,l 

NC .1 .3 
ll 14 82 516 785 860 1010 935 
6R 720 719. 7 21 719 .3 41 718.7 82.5 717 ,3 165 
GR 714.6 330 714.9 340 714.4 350 715.2 355 715,2 365 
GR 714.9 375 714.8 385 714.5 395 714,2 405 714.1 41! 
GR 713 416 708.8 425 709.8 435 709.2 445 708.4 455 
GR 708.5 465 708,9 475 709.4 485 709.7 495 709.6 500 
GR 708.5 505 706.4 515 705,9 516 704.B 519 703.4 525 
GR 703.5 535 703,2 545 703.1 555 703,1 565 703 575 
SR 702.9 585 702.5 595 702.3 605 702.4 615 702.1 625 

03FEB95 08:53:05 PAGE 2 

GR 701.6 635 701.9 645 702. l 655 701.9 665 701.9 675 
6R 701.6 6B5 701.3 695 701. 5 705 701.7 715 702.1 725 
6R 702.3 735 702,8 755 703.2 765 703.5 775 704.8 783 
GR 70b 785 706.3 795 706.4 805 707.1 815 708.4 825 
SR 709.9 835 710 845 709.5 855 709,3 865 709 875 
GR 709,3 885 709.4 895 709.5 905 709 915 709 925 
SR 708. 7 935 708.8 945 708.5 955 708.7 965 708.8 975 
GR 709 .2 985 710 995 710.8 1005 711,7 1015 713,3 1025 
SR 720.3 1046 720.6 i055 

NC .05 .OB 
11 15 44 908 1113 1300 1100 1160 
SR 714.5 387 712.9 413 711.3 4b3 711.3 513 709.4 5b3 
GR 708.1 613 709.6 663 708.9 713 709.1 763 709 813 
GR 711.2 863 710.9 873 711.1 8B3 710.6 893 709.9 898 
GR 705. 9 906 705,6 908 705,6 909 704 913 703,b 9n 
SR 703 933 702.6 943 702,3 953 702 963 702 973 
SR 702.l 983 701.8 993 702,3 1003 702.b 1013 702,9 1023 
GR 703.1 1033 703.2 1043 703.3 1053 703,5 1063 703.3 1073 
SR 703.3 1083 703.3 1093 704 ll03 70b.2 1113 706,B 1123 
GR 709. I 1133 711.4 1143 717.7 1153 723.7 1163 

I 
1 
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SECNO DEPTH CWSEL CRI~S WSELK E6 HV HL GLOSS L-BANK ELEV 
D GLOB GCH GROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLGB VCH VROB XNL XNCH XNR aTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CORAR TOP~ID ENDS! 

IPROF I 
0 

CCHV= ,300 CEHV= .500 
ISECNO 12.400 

3265 DIVIDED FLOW 

12.400 14.51 713.11 .oo 713.11 714.32 1.21 .oo .00 719 .40 
21700.0 2.0 21698.0 .o 7.7 2457.3 .0 .o .o 721.00 

.00 .26 B.B3 .00 .050 .032 .000 ,000 698.60 347.50 
.0015B0 o. o. o. 0 0 0 .00 264.82 803.86 

ISECNO 13.000 

3302 ijARN ING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RAN6E, KRATIO = 1.44 

13.000 16.08 713.78 .oo .00 714.56 .78 .II .13 704.90 
21700.0 1030.1 20419.6 250,3 652.7 2805,7 144.5 7.0 .8 706.!0 

.oo 1.58 7.28 i.73 .070 .032 .080 .000 697.70 388,50 
• 000764 JOO • JOO. JOO. 2 0 0 .00 459,56 B48,05 

CCHV= ,100 CEHV= ,300 
ISECNO 14.000 

3265 DIVIDED FLOW 

14,000 13.44 714.74 .00 .00 715.19 .45 ,60 .03 705.90 
21700.0 906.7 18837.5 !955.9 584.3 3280.8 1371.6 102.1 12.8 706.00 

.05 I. 55 5.74 1.43 ,070 .032 .080 .000 701.30 321.35 
• 000547 860 • 935. 1010. 2 0 0 .oo 664.70 1029.32 

ISECNO 15,000 
3280 CROSS SECTION 15.00 EXTENDED .95 FEET 

15.000 13.65 715.45 .00 .oo 715.85 .40 .65 .01 705.60 
21700.0 6285.3 15044.6 370.2 2801.6 2549.8 229.6 250.4 32.7 706.20 

.12 2.24 5,90 I.bl .050 .032 .080 .000 701.80 387.00 
,000562 1300. 1160. 1100. 2 0 0 .00 762.43 1149.43 

03FEB95 08:53:05 PA6E 4 

Tl 

½ 
JJ !CHECK !NO NINV !DIR STRT NETRIC HVINS 0 ~SEL FO 

3 21700 713.2! 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHN!fl I TRACE 
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SECNO DEPTH CWSEL CRIWS WSELY. EG HV HL □LOSS L-BANK ELEV 
0 GLOB OCH GROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XHCH XNR ~TN ELttIN SSTA 
SLOPE ILOBL ILCH ILOBR ITRlAL me !CONT CORAR TOPijlD ENDST 

iPROF 2 
(i 

CCHV: .300 CEHV: .500 
ISECNO 12. 400 

2800 NAT 01: 5459 .64 WSELK: 713.11 ENC 01: 5523.70 WSEL: 713.21 RAT JO: -.0117 
NAT 01: 5525. RATIOS LOB, CH, ROB: .0003 .9997 .0000 WSEL: 713.21 

32o5 DlVlDED FLOW 

3470 ENCROACHMENT STATIONS: 600.0 804.0 TYPE: 4 TARGET: .000 
12.400 14.61 713. 21 .oo 713.11 714.40 1.19 .oo .oo 719.40 

21700.0 .o 21700.0 .o .o 2476.5 .o .o .o 721.00 
.oo .00 8.76 .oo .ooo ,032 .000 .000 698.60 602.52 

• 0015n o. 0 • o. 0 0 0 .00 191.38 803.86 

ISECND 13.000 
2800 NAT 01: 7853.10 NSELK: 713. 78 ENC 01: 7853.10 WSEL: 713.88 RATIO: .0000 
NAT 01: 7957. RATIOS LOB, CH, ROB: .04B7 .9397 .0116 ~SEL: 713.BB 

3302 ilARHlN6: COHVEIAHCE CHANBE OUTSJDE Of ACCEP1ABLE RANGE, KRA110 : 1.41 

3470 ENCROACHMENT STATIONS: 52B.O 840.0 TYPE: 4 TARBET: .013 
13.000 16.13 713.B3 .00 713.7B 714.63 .BO .11 .12 704. 90 

21700.0 919.2 20669.1 111.7 492.5 2B15,1 80.9 6.7 .6 706.10 
.oo 1.87 7.34 1.38 .070 .032 .080 .000 697.70 528.03 

• 0(10774 10(1, 100 • 10(1. 2 (I (I .(1(1 311.92 839. 95 

CCHV: .100 CEHV: .300 
ISECNO 14.000 

2B00 HAT 01: 9279.63 oSELK: 714.74 ENC 91: 9279.63 WSEL: 714.84 RAT JO: .0000 
NAT DI: 9426, RATIOS LOB, CH, ROB: .0424 ,B663 .0913 oSEL: 714.84 

3470 ENCROACHNENT STATIONS: 437 .2 986.3 TYPE: 4 TARBET: .015 
14.000 13. ,o 714.80 .oo 714,74 715,27 .46 .bl .03 705.90 

21700.0 761.8 19107.l 1831.1 472.6 3297.B 1236.3 97.l 9,8 706.00 
.05 1.61 5.)9 1.48 .070 .032 .080 .000 701.30 437.lb 

.000553 860. 935. 1010. 2 0 0 .oo 549 .17 986.33 

03fEB95 08:53:05 PASE b I 
SECHO DEPTH CWSEL CRIWS WSELK ES HV HL OLOSS L-BAHK ELEV 
0 GLOB OCH GROB ALOB ACH AROB VOL TWA R-BANK ELEV 
!IKE VLOB VCH VROB XHL INCH !NR HJH ELMJN SSTA 
SLOPE !LOBl !LCH XLOBR ITRiAL JDC !CONT CORAR TOPHID ENDST 



ISECNO 15,000 
2800 NAT 01= 9149.60 WSELK= 715,45 ENC 01= 9149.60 WSEL= 715.55 RAT ID= .0000 
NAT 01= 9317, RATIOS LOB, CH, ROB= ,2929 .6900 .0171 ~SEL= 715.55 

3280 CROSS SECTION 15.00 EXTENDED 1.02 FEET 

3470 ENCROACHMENT STATIONS= 442.4 1124.0 TYPE= 4 TARGET= .018 
15.000 13.72 715.52 .oo 715.45 715.93 .41 .66 .01 705.60 

21700.0 6254.0 15269.2 176.B 2700.1 2564,3 99.2 239.4 27.0 706.20 
.12 2.32 5.95 LJB .050 .032 .OBO .000 701.80 442.40 

• 000569 1300. 1160 . 1100. 2 0 (I .00 681.64 1124.04 

1 
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THIS RUN EXECUTED 03FEB95 08:53:06 
1111111111111111111111111111111111111 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; Hay 1991 
1111111111111111111111111111111111111 

NOTE- ASTERISK [I) AT LEFT OF CROSS-SECTION NUMBER INDICATES NESSA6E IN SUMMARY OF ERRORS LIST 

6RAND RIVER NAT 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CR!ttS E6 !OIKS VCH AREA .OlK 

12.400 .00 .00 .00 698,60 21700.00 713.11 .00 714.32 15.80 8.83 2465.03 5459 .64 
12. 400 .00 .• 00 .00 698.60 21700.00 713.21 .00 714.40 15.43 8,76 2476.45 5523. 73 

I 13.000 100,00 .oo ,0(1 697,70 21700,00 713.7B .00 714,56 7 .64 7.28 3602.97 7853.10 
13.000 100,00 .00 .00 697. 70 21700.00 713,83 .00 714,63 7.74 7.34 338B,46 7B01.37 

14.000 935,00 .oo .oo 701.30 21700,00 714.74 .00 715.19 5.47 5.74 5236.63 9279 .63 
14.000 935,00 .00 .00 701.30 21700.00 714.80 .00 715,27 5.53 5,79 5006.72 9227.B6 

15.000 1160. 00 .00 .oo 701.B0 21700.00 715.45 .00 715.85 5.62 5.90 5580,94 9149.bO 
15.000 1160.00 .oo .00 701.B0 21700.00 715.52 .oo 715,93 5,69 5.95 5363. 5B 9100.54 

03FEB95 08:53:05 PAGE 8 

GR~ND RIVER N~l 

SUNNARY PRINTOUT TABLE 150 

SECNO a CWSEL DIFWSP OIFWSX OIFKWS TOPWIP XLCH 

12.400 21700,00 713.11 .00 .oo .00 264.82 .00 
12.400 21700.00 713.21 .10 .00 .10 191. 38 .00 

I 13.000 21700.00 713.78 .00 .67 .00 459.56 100.00 , 7 , , 
'" "'I l 0".I ., 



I 

H.000 21700.00 714.74 .oo .96 .00 664 .70 935.00 14.000 21700.00 714.80 .06 .98 .06 549.17 935.00 
15.000 21700.00 715.45 .oo .71 .oo 762.43 1160.00 15.000 21700.00 715.52 .07 .72 .07 681.64 1160.00 

1 
03FEB95 08:53:05 

SUMMARY OF ERRORS AND SPECIAL NOTES 

13.000 PROFILE= WARNINB SECNO= 
tlARNlN6 SECrJG;;; CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

iJ.QOO PROFILE= 2 Cufil/HANCE CHAiiSE OUiSiDE ACCi:i'fABLE RAMGf 
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