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and recreaticnal angling. They did not, however, address instream

flow requirements of the fishery resources in these two svcotems.

*"The Incremental Methodology is based on the premise that the suita-
bility of a speci " habitat can be described by measuring selected
physical variables in the stream, making it possible to qrantify the
changes in habitat suitability by quantifying the changes in these
instream variables” (IFG 1980a).
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1931). Willow Creek also serves as an access corridor to other fishing

and nunting areas within the Susitna Riv:r drainage and 1s used exten-

stvely by boaters Tor nils p

- . .' : - R o 1 U I
f.o,ominIng and residential develonme:

VL) oare



aTalel

OCUrTIng

Do A O 5y Fey
inage. A porLion or

he future site T

yennrt i

thne new St

ilow Creek dra

(Figure 1). This
luate one of the tools for assessing the
ability of the fishery resocurces to withstand these varied
is intended als

level

[¥2]
et
fus

¢ to provide interested agencies,

olanners, manag
individuals with baseline fisher
quality inf

vy, hydraulic, and water
These data, with subsequent investigations, can be

used to evaluate the potential impacts of future developments

for this area.

proposed



6
S



&l

fal
[

“Oncornynchus

amounts

/

ot

{
4

I

a

>
$

Y

TIVES
and ana

o

is
I profiles 1in

Incremental Methodology
a

to colle
reeks and characterize

o
FG
tj

~
wning

[

ed on the [

3

-

feed
determine sp

b

3 3 13
183 jos

Tecte
abit

(e8] oy 1]
s e
iy <
o o« i -
. « g N -
Sm f1ad g
[ el s ot
< Qs 1]
= P R -
[nad ] ax
T o >~
v < w2
- i j
P — e -
¥ 1o o i
(%) ‘ o
FRR

%3] S e

he
ks:*
i 3
G
§
ot
Coa b
-~

e
e
ne
8]
W
i

Lr
ni
1}
i8]
it
o

7

b
]
3
;

tshawvisg
o
R
3] {
a
(EH
Ods

Ton

~

G

TS

Com
1

¢ -d < w3
e L e S8 5o
W J Doy [ =

C
i
N
"
7
i

)

;
|
.

R
i

inook (0.
2
t

.
H
i
oy
i
i
L
-
{

cte
Tabd
K |
4
8]
)

{

,
4
characte
Lo
u

), and ci
!

&L & O
(S Lved g b
o] e [¢9] 4 &)
= o
Y }o 3 e =
fxei a [N a5 [
b BN = P -
S W & 43 +
lie] R [ (9] H “
: @
-
. N i o8]
= e i 17y
:
! o
|
i [
! —

Y




a3
gd » o 43
fin o Ly
e v 43
Ly ¥
o [45] e "
(¥ o L
[F5] [%a3 [
e T [is]
e [ Uy +

o e8] [ ) v

bt o [ Ll R
[ [ fad (3
[l et ot L. Sy
e ] [0 21 -3 i3
b " a) e .. e
S 83 o e e
[ 7 €3 a3 L] s}

o . S - < e )

- (73] o3 L o3 =

N (a8 184
&3] [+ 3] = S 1] .
s <% e ] [£9 S f
45 S in] o o 83 53
LW " fis] [ ued
o < Q) ey
s i (%) ey (S 3

- [ ] s L. 3 g
Sy — o oy a4 e o 4.3

o 3 75 ) BN e e o=
< 3 (41 s s]

O s 2 qs Oy o) e} e
[+ [ 43 S o & o
o e o P N
+2 = i v Ses fne j«3]
o st < 3] [
T Uy vy g (o R h
-3 o ¢ .n i 18] s
<y < [} lan Ty < = e
. - v Em) 1]
e o 43 @ ro » n S
P o ] Qr AP [v o3 e
3 fey! e e [ (e} [

e = el e o 3 [£s] o b e
73 » g = . <y 1 .} o i3}
[3s3 = [Vl (o] = o e} a s
asx “ Q2 [ O o = S

U [ [ e g Gone hos e [

¥ [as] e £ L a4 j& 3 Qb
@ > - ) " 2 O & =
oy Doy I - = 151 [ 1] [
iF [ oF [+ Gr z r— o
= <« W7 <3 f == P
r e B L) ey 42 ey w1 o
¥ e [ K L G e 43 pE:S
3 fe o e R 3] e Ao [ ]
e o 61 4 [ E ai
g L e [ Mo o ou [
3 U pum [ 3 S (8} 4 3 e
e a3} ol ] (8] - R o (&)
a = ol L e - s = lte] &)
o [
alt hes
82 P a2 = g (S
L (.
fo @
8l R
] o
(%] L)







[§8]
al
%]

proxima

ap

e from

1]
o
QG

ne wat

+
ie

r povrtion of

fet
L3
» n

(S

T3
2

(a1

o

>y
W

ey
&3]
K
LE
3]
—

@

a2
Ry

(924

ow Creek both upstream and

4
j

Wil

r

[

{

4
Le
L

pital si

he proposed Ca

1

d within t

Fac)

contai

15

aat

'
1%
‘

B

, however, are in private or Borough

tow Creek

il

to &

sing recrea-

&
a

incre

r

recreational

ed

have

AY4 N

i

[sR]

HOL



w
t Kt a
[ 3
[ oy e o
S O » 3 i .
<l A = = =
4.3 ar (3 g =
e ai 45 1 [ TR -
= S S [») - U &
i <> e @ o 3 3
o e @) €] & -
= g [%5] g [74] S ‘w.u
[ O s E o) o =
P N e as Pre el . [V a
[ s 43 W &) L =] g 2
o o S 1®) C o, = o
= <1 &) i e = (s8] =4 el 2 w
e 5 o & Q=g @
O] e (i g ] <2 [an] o <X [«Y) £ o a
S -2 -] oo e =1 o0 < (D o e wn
b 1o N Kes Nei [N o e oot o
Y o jous 4 N L (] < [ [ et A <
s O £ [ = 4 = = Lo & e &
‘= o @ oW (- U - C = s
oG £ LS I ) [on] (] [on) o] o ar
b il @ I3 ol = = = = - a o
(] al S U ] [e) on o [oa} Q 3 U
. o N (@3] e e e e - k1S SZ L4
£ o < ol 4= 9] Uy <
3 [ L [ Y €0 [ [ -
i and b [ ot el [ bl o~
b . @ U tin . L <
S e K e (G fom U w1 A R
a 3 TEA (= w1 ot i w2
- o o ] s W o
(o -3 o Qe et§ T e8] e
o S < oo : - &
@@ “ b I = o w iy
U [ (G L [%a}
433 — - oI ey Sen e ] [ a4
sl oo ) <o ) p=m Som ES bl
5 w @ T3 e o
. S RO e o % ]
S o W WY o Qi 3
o o [ O - W ar & 1
e e z G o= = — W T @ o
e & [ r— = < = R ] <7 ¢ o [
w el e o g (=) - (] R o e
i a s — [T e — . a i8] = s [
[ = o e o o e ot [~ <3 - - O
a3 S g = e . g = K [ [ S b +2 e
23] a4 jaey [ (&) T e s 2l e 3
o — e o as @b s as 4> S > ,we > Fd
ai 4 - Sew B < - [ S [ OO ] = N @
) 2 S CF 4y (o (] e &) o8} L e =3 [V} o
o3 oo Q » =T o ol 5 o
as s € a5 ¢ & e (o N a ap e uy i )
o Srme Ch > [ i = o] [an} N =z . =
s} [ 3 ] O e [} al =)
= v o Q o o =) =
E Cx - ] ~3 )
O %] e b e o W W - al
..... &L < S o= R S e
L. £ e 5] ] W o Q — o0
§ &) (- e - O e <
£ ] = al 2y s o ad Pt
T G Sy ks 55 [ [l .
as S 4 e ¥ - —
S and Qi S
pe S o [%g] 8]
i o e W v
[ ] ¥ £ ]
,,,,, Lr. o 4o [os1

5

o e



2 emnbid

et o b R ot UL e, v
) o 2/ !
’
suLiy #)
HD NOILSZ030
é‘)
3/
7
,./(/\ .
Y ods™ &
ﬁ f o 3 EE X 4

Mwﬂ“'mﬂ%?g‘%mu QITeRURIT o

G ey %Wm {33i0e8uRl -.03

- W . @ HOVEY B30T
%@. Jg;g,M u)’fﬁ

Jp SN

£
/ A, xﬁ%*"%* S N

i 3 ‘ & I
Vi ‘ N T IY :?:%' “ U
I A . - - N
e . ) ;

/ 3y

, %

o

-:
ot

Aias

5

Eoathg

SAITHD NG




the Parks

IS

7
=
n o \ L 53
lisd o Se @ » < o
[ as e Qs < i @} +3 o
‘. = 0 o e w = vy o £ =
o ) - -5 a 3 on N - o] i s [
e = e o < o o« ol
- = = i Yo hw e &) £ et 4 e W (.
o () o t] ak v e xS [ = et = jog
e S T = o O Y 4 e Y < Uy fad
& Lo s = ] - O o) +-3 o} o ool U1 et .
= Rl 3 < Gom o ] @ I @ £ +d I
e o wr % a2 o et £ ¥ = - o @] oy @
O It e o) <y - () 78] i ] L [e3} £ B,
Wy &8 o A [ - o ai 9] - s
S A3 j h- 6] ey Lo Ql oy S ) p-= o {3
o 4 T g ot (o) %3 fis3 (@) = o 43 Ko e 3 W
o 93] 43 [N ] S 1] ] e U 2 as e o=
g2 [ 3 S e = g w1 h [ o 4 R - L2
Lo o] @ o [ +3 < 43 o > ) )] a3 s 42
o o LEy i b - [ o S jd e . I8!
%] 7] ar ae] » =] w @ Rl i Y] 3 e T s O jo
& b ey s e Sam Y [ e ¢ ar b 5 -
- e © Vs joed as = o S} e o = = i oY
[ e = ] T3 < S a [ s Uy = o} ¢ = L =
e = < @ £ Sem o] = =8 - =
[ (7] o b as (72 E 18] At o - oy ® % ol
o - oge [t ] feq] - LSl fie] ke o s (=N
S %) 1) L2 o) T ot =} >y W > %] S 't O $ s
o < W &) < e b 3 — Qs - o 4 e =
Ty o e g [annd S i S . 8y e Y al . eay) .
a3 £ < <z £ 47 < £ o A O [ o} Q
= & Ko a - e o o - [se] o (e} £ <3 ! =
fel » S & L] Ty v 6] %41 - = s 3 el [
W wf - (s = [ie] Qr 2 42 [ e - lie] od
. = [l fe1 ot ; X > £~ il %] ()
o R S owd X S ey ar e e p} () S lie3 e
iy w1 [ by » ] on e e Wy o8} S =
¥ g 2 [] o ] i el [ a4 Ut jn i vy N
o £ ¢ (RN i 3 s o = S S @ jal " o Kt o
e [ o S (o] [t [N L G oy . £ 3 =
' ) @] ¢ e (%) o al W -l @ =X st St
ar e I o [} on S 4 e - o Ed on o > @
S - &) fa = gl S Hacd o [ - ai i <L S o
=3 O v o s as sl o= ) V4] e Li. b S ] <
O o (87 ] wy o - [N [ s [ Ry 1+ e v K ad
e on = e Q = (o Y & £ e ] U — ar R
bt 3 Son Soue s &) & - iz £ (o] & e @ >
~— o] L [aa] o o = £ 3 [ - +2 S 2
S (o oy 7] o b o ) ] e a3 S o [ 5
@l £ [1a3 Ly Ras - (] < o Q 3] 1%} e
o R fel] Sy i, S o = pe = s S ] 43 K [ o
) S 1] st o] - &) $3 = o = ¢ (& o [
g ] = fon e [ o S — [ %3] e L e -
S ar O iz o G O 1] = 42 o - 0 o it o
o0 - - wn [ o G ja X ks i8] eb R Eol w = (= ge]
1] e o= 5o i) «3] = -3 a S e [en} Qi on
ey o o) < @ Som o s o je S 2 S o i =
] - e S 5o O ar U [ 43 Wy oy [ U aQr F Y
e Dl = il 3 S T (%) Wy o i ke e fo (5]
S O ] Uy R fad [y o o T -~ (8 W
(2] 7 ] Sen «gren e [+3] 73] (o1 [43] = ~— et [N [es} aqi a2 pas)
o - £ o o s £ - S A o = - L0 S . =
az o] o o o ] - o o3 32 ) 53 B - £33 V2l feee [3¢]

e



L)

HIGHWAY

3

PARK

&2

&

238°¢°

Trangsect #38

e

‘a?alac@

37107

1787

1787117

233

& 99 (lar_
"7

e B
&

%
;

Transeas

_
o

3

GODrOKima

[
F5 P
[ S
¥
<
Qs g
e
[d 5
A
el
3
R




(198) (RIUCEIOY $ BiBnDhS 00 [BOIIISA )

L LOZSNYHL "HOVIY HIMOT MITHD MOTIM 40 3THI0Hd TN

@
%
3

ii IONV LSIO TYLNOZIYHOH

ozl NoL ow 09 Or 08

o8 g oLl | 08 | 04 | 0% | o€ | o1
i : 4 i ; ¢ ! { } § L }

e me,ﬂwwm
o MM@WWMMMMWW (S

E: ",
%‘; ,;:/;’MI %%"m

%

%
53
3

= ‘ér«mww*"f 810 102 isi@l ‘requeldsg »i1 O

b}

- afm 1 940 ¥4G fBL8L Cisnbny g ¢
juwg Bl d B

| B2 Gl 8480 AP 0L @

30 8y eBp3 8 JeleMm

pueg ydg [
wid pesy ;%;

e

e}

&0
=

.



head pin

0.

high bank
faft bank
i ; Water's Edge &y O
=LY ] . . o
L {g‘*‘?{%‘ B 10 July, 1879; 1216 cfs
LRI %
‘*%,.% £ B August, 1879, 681 cfs
5 QO 14 September, 1678; 212 cis
%,
%%%
.
x,..‘},f;
. 10 -H- %,
o 75’@
- %,
X %*"z%
- @,
i & 0,
s [ T x o Y
i1 | %@%
o .
. 4
iy -y !
B, e it 4
— /
P %’Wﬁ‘j —
1§ R
! ;“ % éﬂ i g@ 3 %@ 9 g@ § %%ﬁ % *%ﬂ ! ?éﬁ é
T 15 o . i 0 o
e 20 40 G0 80 040 120 140 180
i H ORI 2 O NT AL o8 T ANOCE PN P EE T
CROSS-SECTIONAL PROFILE OF WILLOW CREEK LOWER REACH, TRANSECT 2.

£1 vertical foot equals 4 horizontsel festd

g




PRIUOTIIOY & Si8nbhe 100} jBOILISA 1)

YES LOISNVHL HOVIY HIMOT M3IHD MOTHM 40

L33 4 NI 409NV LSIC TV L NOZITHOH

. 09t 0ot ov . 0Et QoL 08 09 oy . 0Z 0
(8t 9 04l ; 051 oet ) oLt ) 08 0l 0% - oe o1 ;
: | ” % 3 § ~ | s § ' % f § | ;
- . 0
g
é%
. L
- "%a{ el wiuo Moy ou lggar ‘requeidss 1 O
g
mien Mo ou  lgser ‘jsnbdny g P
Blwp MO oU S48 TAINE 01 & =k O
GO By 9Bpm 8,183198

wueg ubg
uid pooy 5%
l}.,g




i
H head pin
{3 nigh bank

Water's Edge Aa Of:
@ 10 July, 1879; no flow data

S8 August, 18789:; no flow dals

10 , O 14 Seplember, 1879, no fiow dala =
. feft bank right bank
L L J— nl.
LR i (ot o § g
. : Aef;ﬁ@‘
i ) éﬁ.&ﬂ
3
= i M{M
e L iy ~ {‘,M"‘g' > -
%@}‘“‘%mﬁma Py e W‘"’w&w
T Do, ST

oy

/
%
\
Y

3
i
|
A}ﬁ%f
|
\z
§

o3
wnde
o

[

]
o]
o2

P

=
[
[

o

o
e
]

e

o
&
g‘«

sl

:;3

o
=
e,
o

ey

Bl e

[

ssad

[

o3

e
£ saaend
)

HORIZONTAL DISTANGCE I N FEET

CROSS-SECTIONAL PROFILE OF WILLOW CREEK LOWER REACH, TRANSEQCT +3B.

{1 vertical foot squals 4 horizontal feeld




y A D1
duiy, 1078, no flow dela

Y

T EAN: 1978; no flow datas -
S, -~ o 5
() 14 Septeamber, 1878 no {flow data righi bank
¢ B "1 g
A P
i1 g g, I
! %‘%% %% é ;
w ] :
3 ; &
— — & i
Ao s [
abn 5
5

.

Ao
g -

P8 R AR " ﬁ‘g

b i o

oy o

[
55

o
iencia
i
PR,
asind
=i
el
el
prm—"
e
H

30 &0 70 fg 80 . 170
5 ' g 40 Yoso go 90 oo VY0 g 180 4o 180 gy 190

HORIZONTAL DISTA

WILLOW CREEK LOWER REACH, TRANSEGT +4.

B

{1 vertical foo! souals 4 hoerizontal feot)



Il vesu gpin

f) high fmnk

Water's Edye Aw Oh

%90 Juty, 1878, 1050 cis
28 Augusi, 19749 522 cle

O 14 September, 1678, 202 cie

fhgha Lbank

e,

WILLOW CREEK LOWER

" e
i s';fs ! -w"fn
120 7Y san Y

TRANISECT #5.

verticst jout squein 4 horizoatal fout]

S



denios

B s s
i, e

=
. e,
T

Mg,

o
-

ey

o

&: e T

[
[

i
e R
) In
o -
4 [ N
. &
& .
RIS A ‘aﬂmbw\m,
o | { ‘ "’ﬂ‘e‘ﬂ%
e - )
e . :
- s
©, ¢
sy INUURAEEEREES § ——
55 b R

5

e

4 g
o o3
B )
@ -
I e
&

&

P G 8
SRR L

PP

\\,K 0

5

s
N

saue

w

.
B

=

(o2

, e

X

[
iy s
% \ (S
b % it ®
s et d
[

it

<%\

o
Lo

P
A

e




ﬂ head pin
{1 high bank

{ Water's Edge As Of:
H
P & 11 July, 1878; 287 oig
1O o+
E ~— 08 August, 1978, 822 ¢is
RN O 14 September, 1879; 180 cfs
1Y
N sight bank
isd «M«-wwmm&f}“w
s e .EMWMWWM
b "mm‘""«mmw“{
Q.&&a—«m —
% H f i % i i i i } E ¥ % ¥ g F i ;
i 10 30 50 70 a0 ' 190 1340 150 ! 10
] 20 40 &80 80 100 120 140 1H0
H O RIPZ ONT AL Drs T ANCOCE i N FEE T
CROSS~-SECTIONAL PROFILE OF WILLOW CREEK MIDDLE REACH, TRANSECT «1.

{1 verticai foot equals 4 horlzontal feat)




o

h .
g‘g head pin
{1 nigh bank
L U™ ert pank Watser's Edgs As O
o @ 11 July, 1978; 1075 cfis
I o
i g? D8 August, 1078, BTS ofs
ii.} O 14 September, 1878; 188 ois
L E right bank

4
L

2
A

G

f"‘g&'ﬁ“wﬁw
e o
[a PR g '*”‘m“‘.%»xms&mwmmmxw’”}” WMMEMNS‘MWYM
U B B AP U O I
’ 10 ' e ' 50 70 g0 110 130 i 150 ! 170 ’
¢ 20 40 50 80 100 120 140 180 180

Pl oy % ’\W{\;‘;‘: Ol i 4
fetd QQ\ < ?Mg:' g

g

vl
"y
it
oy

NAL PROFILE OF WILLOW CREEK MIDBLE REACH, TRANSECT #2.

{1 vertical foot equals 4 horizonial feeid




r: head pin
{3 wigh bank

Wnter's Edge As O
& 9y July, 1070, 929 cfy

‘ O R Aunust, 1678, 571 cfs
() 14 Zeptembar, 1978; 185 cig
tloht benk
2
f
59
e et o o .
e 3 R I
ﬁ%"w {gravel bavi R - . S
".‘M' %meulﬁ'w
S
e
M"#w
-
y,mw«“"‘

H o R I Z O N T A L ot s 7T A N C E PN F E E T

WILLOW CREEK MIDDLE REACH, TRANSECT #3.

2

{1 verilcal oot sqguale 4 horlzontal fopt}

o
o
Q
6]
951
1a]
ag]
Ie)
o
@]
o
R
e
2
et
~
7y
G
1



it s

=2

head pi

[ @
[ nigh bank

Water's Edge As Of

@ Ly ovg. D4 efn
laft bank & 171 July, 1978; 1021 ofs |
b A B August, 1879; 620 cofe right bank
b O 14 Septembaer, 1978; 200 ¢fs if%““w
ESR - o
- \
y 3L , |
Bubad
o \
L gy &
. B gmé {?J
- o ‘
. B i o i —
- € [ol o
o a, 8
. i, L % {)
%iT )] S é b g,«/ %W%:ammmw!k A‘gb
= o T, s g, 7
e, TSt ¢ MAE% . §
i B ot
ol ! S? i
& { ; - kS £ ki g
S U S AN A “
t0 o 30 50 ) 14 a0 110
o 20 40 G0 80 100

HORIZONTAL DISTANGE IN

CROSS-SECTICNAL PROFILE OF WILLOW CREEK MIDDLE REACH, TRANSEGCT #4.

, {1 vertical fool eauals 4 horlzoniel feet)



- s
! ped
o = &
. g &
T o :
= A €
= 2 3 e
= g : .

5

> g’ ©

£ b »?'

o o

[

\
}i
2

s i P ;
P = X ey o :
<< “ B3 i
S + o |
(2% v n ™ "
& o /
R T o) 5
* - |
< m ¢ |
- O D !
no = / %
IR ; |
=L W

—

D VL
Y

8
i

AR R RS

LI

S

3
A ——

e
T T f] o

"m z N R U S
- R ~

+t
L
oF

B

- +

o

)




{1ee) 1ulUOLIIOY

r siuanbs 100§ 12013304

3
‘L LOISNVHL 'HOVIH H3Id4N MIIUO MOTT

ssquieldes vi O
‘gast 1enbBny g
maes “Aine 1L @

g oy e0p3 8,018 A8
yuwg ybiy
wid pesy |

3.

f40 ITHA0HS TYNQOILOES-880ED
L 3 3 4 i 4 O N Y L 51 d TY LNOC Z 1 d 0 H
gt Ol 061 ool oa 09 O N 0z - o
o p : Y » ;1
a4k { D9l 3 oB g oLt % o8 g 04 % 0% | 0w g Ot |
] E 4 3 g i 3 g 3 g i 4 3
e . = 13
o S
e A —
s %, Yo
- T M‘% oy
,;m"’*“ﬁ 3 -:m
B Omwm% ™ i |8
ah/ e d
e AV
e & e
1 &5 i
it
il wuwg yuhg

&
o

€3
oo




i
.

T

o
Bl

&

-

e

£

g
&
o

m has pin

[} nioh bank

Water's Bdge As OF:

@ 11 July, 1678; 466 cis
D8 Auvgust, 1878 289 ofs

O 14 Seplemuer, 1878; 48 cis

vight bank

=

e

e

-

3]

]

Lo

(0

o

<

o

o

o=h

) o

[
sty
e &
€2

EE

V]

o)
o
&

CTIONAL PROFILE OF WILLOW CREEK UPPER REACH, TRANSECT #2.

vertical foot equals 4 herizontal feel)

o
wd

[
&
<3



ﬂ head pin
{3 nigh bank

it hank ‘Eﬁjﬁgﬁﬂ'ﬂﬁ, Edg@ Aﬁ ng:
s & 11 July, 1879; 483 cfs
10 7 ’ g
i 1 O 8B August, 1878; 240 cois
3 e .
O 14 Septembsy, 1978, 42 ¢fs
| rhight bank
= I ig"““““w
e o | IS W E“ P
i w;«»,.mM
;aw&
0y
11k
Q-am -

oy T
£ |
]
o
I
N s
o
£
o

e
P
-]
£
&3
[}
-
£n
o
e
£ s
<
eredh
]
o
ety
E=N
&
[#>]
[

]
P
o
=
oo
e
o
e

L

i S T A N CE I N

e
“Ti
m
1
]

OF WILLOW CREEK UPPER REACH, TRANSECT #3.
a9

{1 vertical foot eqguals 4 hovizontal fooil



Y i T
e

: &
o)

21

.

.
]

o g
SRS

04 G0 E

1

P

P
:

fansect 22 ¢+ 8
Transect #3

aneroxima

{scais




i

o
i
i

wimo

hesd pin

|

o

high ban

-

W

Water's B

&

Sy,

12

O 13 Seplember,

ioht bank

- {é}m
.

50

45

e
s

L A 0
5,

g

R

40

£y

4y

&

M ™ N
TR

30

N

jﬂwﬂ
g

»@ﬁm%mhv%ygm%%%
e L

o4

iy]

gem

i
fnd
o
bl n;
L3
.
o
= -
-
[
2 H
{ M J
ey ¥ H
e o] -
o
i s I § I s Bt
Lddd NI HLd3d

L

ECT

ACH, TRANS

PTION CREE

DEGE

VFILE OF

1 vertical foot eguals 2 horizonial fsel



g
[#]

i
o
b
e

&

o

t .

[ hwad olp
i

{3 high bank

&

™y

L

5y ih ¥ 2 % 6
1 Water's Edas As Of:
i i @ 12 July, 1278; 82 ois
[ E] , - . .
,“J’; OH 08 Awvgust, 1878; 38 ofs
a1
it o 13 &3&»{)35‘\333@& . ‘3@?@; =5 §g
_— {aft bank right bank
i 5;3 : B
i o
,.;.,‘ §7 f,n}'”“
29.‘“ -
O
£l
[
= et ek J"w%“‘w’jﬁmwmm T %%M %
*::5 o A M‘MNWM‘WWMW&;‘S
§ H i [l g 5 g i § g [ """::wgé:';m""“"m‘““"{““‘
§ - i . J - " & .
& 15 28 a8 45 65 . 65
" G 3y 8 e g
) 10 20 30 40 B0 Go
HORIZONTAL DISTANCE IN FEET
i

CTIONAL PROFILE OF DECEPTION CREEK REACH, TRANSECT w2,

{1 ~ertical foot equals 2 horlzonial foel?




“n
[ean3
e
&

ﬁ hard pin

1 wnigh bank

Water's Edos As O

@ 12 July, 1879; no fiow doia
N8 August, 1878; no flow dala

() 18 Seplember, 1978; no fiow daia

bi. tedt bank right bank

P
i)
~ | — T

e y h ,i
O - %ﬁ(}& {;‘;
oy : . /

et

o
i
}

e
o
N
e
{; 5
[#34
s
51

O 10 20 30 40 50




i
-
; o
s
i
)
e .
mﬁuﬂ
:
Wi . ’
4 §r3
5 . © "
i ,
i3 i
o
. o —
o % Sl =
2, . w.quL,.
= E
o S
P %
% R ] @
= 4 Lt Py
= 4 fs] e
By b T R vy
2 { e &2 3
= ] e -
L £ i = <
a4 a ; = o=
=8 ,Mw 3 H i3 o
- @ : 0 [ B "
T = @ ! ’ = a2
P 3 { 79 .
- - ; — e
e | . = - s

& i Ea T \
(U = < Q

1

g
)
i

OF

S

pesn

PH

AL

N i

-

£ ceditncin
A

H
-

Lk
Yy
bernad

2 horizonial feeid

ais



(%)

oy
£

(w8
R

i3

. p
(]

Cn

ns were

t

e
O

eas,

H

ex a

s

se ind

the

1N

SUTY

yeam

T

on

ad

A et
reCoral

o

e

p—

har

~
SCH

E

i
St

{

ten

L.

£
U

e collectad

ey

¥

1

[a9]
-

[0

i

ion Creeks

4
Lo

and Decept

Water

o

Tication

ih

L

[

O

[

C

s
S
e
€
S
a4

et
]
=

-~
]

il
o0
o

—

- N
Sen *
] %)

e a

[
Ite] Soem

. 3
lie] >

e [v81

2
U b
ar
19 o
S S
= W
& o
[val ot
(e R
S} [

TO GCcuy

NowWn

K




8 T T SR S e

EAT I tuévli?‘mﬁm{f”.

{
[o TN
S
/

SN

.

r

e

sgsurement

surgmenti

@ =
s sl

ot

MM g wu

Pl &
g g e
ai a ﬁwu g ﬁu
@ = =9 @ @
o] e <« e [y
b -t e <X <

w vieat Py
el a3 &
o E2 0w
ii u i
4 & i
% ;
5 {
F = i
i

[ IR

[




j i
<
2y o o
3 3 k)
o3 < :i
43 [ §nt
oy o I ©
i [ fe) <L [wal fan} [ e
L 2 [ [ [a) 3 o =
&) 8] [ 3 fa o) et el s
- g (o)) (59 O o7 o [ ] 3
[ sz (& o o o e [7s’ ) =1, S
3 [l s = = T s Led - (48] on
£ # 73] s o od o o o8 f— o e 3
a * - ES [ S jaw o ] [ o Pt [l o= @£
L (s8] (] [ b ki g o = = = =0 = (%] 3 Od o
j s = Wy L Lo = (] e8] [ ] ot [»] <y (o] [} L] [ S D
2 o < ] o [ [ =1 o € (= [ 7] o [aV o (AN (S e o = )
o3 < £l e b [Us} [ el [ €3 [’ et [ 85} P <o o <
L e o o e e e o s Loy W X5 ey tid ] o3 [0
L £.2 B e o = [l o (o8] [ - o o (3] pen [ 2
[ fad el [ o o 4 (Ve 2 % = = = o+ = o Ll =1
v Pt L = [ < > bl T = e o oy (R} o5 o
e3] [t (e RS e = s et (& = [en} (e} (e O = [ 3 o @
48] < ek <o [ L £ [ L] L] e = =0 2 Lad (=4 L] Li e
. [ [ %] o g <] ot fan e <> [ < o [Sd [ -
[ = & e} o od o o o3 Lo =]
o = U s =
C £ [ o = o e~ =T Qs fons
on i’ 42 33 R < i ] (o] ] [e} L e e o [>¢] [o)) e e
o o [ 33 3o e 5 = N <y e < <y [ang =~ s3]
=] S et £ [ ot R o
brd o £ [a'a] £ = £ * td d e =
&' < [sa) < £ Ll o [ (o] [aul o) [&5] e Y
=T ai peo & = [ain} o o [ el o0 ) oY e
3 (= - ™~ i <, al = < (] [ €3 <t [
> Led e - e €5 <t [} =t L W e
Lot ] st e = o= R 1 o o3 () — (35] fa
o o o i = (Y Lot ] e e 4 = == [Vl |28}
peu Lio [ foe} L] < o o2d s o o e (RN i b
ot fn O e = = = bi L o [ < [oe} - <
<L i o) < <D ot [ D = = = = | =
P U I N <t i S R & B
el 5 o od N o D %]
sl (B Lad b2
3 il
5 Lad " [ Led —
5 Y o o i o
. - e o —
(Vs [} ] 3 e
Lt 178 it 3 [ss
et o ja s - 7] L
3 Lad [ (@] il [
oY f— [l ek 2 (=4 o0 L= =T o d [
paw et oo ! [ o = [as) I [}
(a9 [a [al [ ] S8 [sel (5] fon ] [as) o [ =
~ - W [¥e] e o [fe} o e w0y
[78) i o o v ] — oo o <
o M e s &) et e e = = -~ oy =
sy @ Lt s - e o o — 178} @ —
St T fom S o] (o] [ [ [ o S o
= e X5 ] [@s o= = = p = tad o =
W (= e e e [ < [ o O L]
Es i Ll bt e »< m frrd it et = 48] O O o [N N3 tid s8] INE
< [ et [ [ f— et (4] [ [
e W ot - et
o [ [ (&)
fomndt m i f ol 3
. Lo [
[ o]
] <L <
o
i
- O @
R ) - od ™~ g [ i — £ RV
] s (e <y [on g [y (o g - e ¥
oy Do




af

o

P

&

TG emsentis

e

s bt e

¢




Ley
[N wf e ] o (] fom] [an]
i~ = oy <7 [ 3 < (O] I
as T B e = 3 £ o0 3 0 -
S 20 e e — L0 Loy o O =
o £ et o [ groven ey oy o e CL
T 3 4 o e = = e = = po
- o G il D) - < 5% o3 < o3 e
N e, T oLs O L - o] ) o - o
St [0 I QM = = iy = = =z = <o
wf ) Lt o [t <F < Th <y o] )
8] (951 o oo e o — e [QN 5
i
43 (8]
T oy
[ %3] .
[
N e
o )
e ' £
[ bt
£ gt e i ad < e S <
5} & g T ~— L S T = T, S 2 Y-
0] [l ool | ] e Y g Y e O e O oo Y e <
A (AN " g oo i g [QN)
? Do bl = e = = U, ez -
[} Y a3 L Wy b B e Y b = b P e Y [l = (]
(o8 [0 I . &w i
jon) vy Eh ) s e w0 < e < L83 SRS w O\ (S uiVe] 4
e DD Oy R S0 BN R 4 4 e, O T e O3 T Sy e T e T Q.
0 AT IS B ) - -t - o ) e o g o — o3 -
o [} £2 O [ ] SN -] (SR O [ R [S ] Sen
Lt Ll G [ RN CH] Led @ La W tags @ tad Q@ Ll oW o
fan! sl Vs Bo sy O R Yo A Ly (Ve Vg Jn =R Vi I n o (TR Va i a 7]
w2, S5}
’ 3
L
< 3
X33 j .
ot = <
O - -
[ Soe L
E) In w g j-
o3 fon 7 4 o 5. e o
- Rl 7e] U3 (& L B == e
- gy e - [ B O R O Q2 [$%) +3
Ll AN [as] [ R e R & vy O i e i
- {5 5 00 a3 s [ I ay S e <
[ .Y i . < S D A e PR I i [2a)
e af @ adi e L S L3 =
Ko @ O Qs e Y (2 'y M v E
jo ] o WY e ROLT N £ s NG [ B L SR
T LED s S i3 [ B e [ I e S 0 LW
Sm > s L3 e g D e TS g2 e e
o =z 2O =z 4 e i 4 T W = [ T =
< OO L Qn . | S = - Son T
a4 i e oo G U ay 0 L 3 LD LD LR Gy
o) g e NG e [ I B3 e 403 e (0 4 S U5
e A0 e IR Ry AT S € b D sS e Y
TELTED e e [ R R o B S Y e IO On L ID
(a0

%
k

B
C
5
E
F




v Ta0 ; R R P . T P
gure o). In adaition, adult sockeye salmon (0. n nerka; are
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Known to mill at the mouth of Willow Creek. Resident fish species
PN BN Ty Unowedarn a1 d e = 5 I N SR [ <ol F e rden g
nciude Dolly Varden (Salvelinus malma), rainbow trout (Salme gairdneri),
o P . P ;o -1 . 7 o - s P
Arctic grayling (Thymallus arcticus) (Figure 27), and burbot \Lota lota)

Pink salmon are the most abundant salmon found in Willow and Deception

argest runs occurving during even years. 1 1978,
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nighest pink salmen sport Fishing harvest (19,000)
in Alaska (Mills 1980), and 2 pink salmon escapement astimated at 220,000

(Watsjold and Engel 1978). With the o pening of a

fishery in 1979 (chincok fishing had been pronibited since 1972), Willow
Mmoo - 4l £ 3 i E 5 oy Fim o T oo
LIMeEK Now provides one of the four roadside fisheries for this spaecies

in the Susitna Basin.
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In this report, locations of features such as reaches, samp

1

(Figure 28). The first three characters identify the Township of the

sampling point; the next three, the Range; and, the next two, the

section number within the Township. Following these eight characters,
one to four letters are used to indicate the Tocation of the sampling
point within the 640-acre section.  Each letter progressively subdivides

the section intc fourths, designating them A, B,
clockwise direction. The first letter following the section number
therefore rapresents the locaticon of the site within the quarter section

(160-acre tract); the next, the quarter-quarter section (40-acre tract);
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the next, the guarter-quarter-quarter section (10- atc.

dien more Lhan one site is sampled within the same subsection, the number

of sites 13 added at the end of the code. For example, if two samples

were collected in Section 21, Township 9 torth, Range 20 West, the geo-
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graphic code weuld be O9NZOWZ2IDAAZ.  The letters DAA indicate that the

in the U-acre ME cuarter-quarter-quarter section
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tuay reacnes were selected with the assistance of Larry Engel and Dave

frea Sport Fish Biologists. A number of factors

(%)

were considered in choosing these reaches, including: presence of

spawning activity, accessibility, permission from landowners, physical

s
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be encountered when surveying and/or obtainin
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acceptable flow measurements (based on the hydraulic characteristics a
the site), the proximity of USGS gaging stations, and the availability

of personnel, equipment, and time. As a result, reaches which
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selected during this study do not exactly match the

-

(Bovee and Milhous 1978) for "critical or representative reaches”. Thu
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they shouid not be used to represent other reaches within Willow and

Deception Creeks without additional investigation.

outlined in the Montana Department of Fish, Wildlife, and Parks publica-

tion: Guidelines for using the Water Surface Profi
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mine instream flow needs for aguatic 1ite (Spence 1975) and the IFG

publication: Hydraulic simulation in instream flow studies: theory and

techniques (Bovee and Milhous 1978).
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yserving the stream bottom and recording the
percentages of preduninant substrate grou

substrate recorded were adapted from the Modified Wentworth Scale and

i

grouped Into seven classes {Table 3).

Tty

o

Water Qual

ﬁ’“:
<8
[
jany
ot

ime discharges were measured, data on dissolved oxygen (D0),

=cific conductance, pH, and temperature were collected to determine

:

4 following the procedures established by the respective manufacturers

and the USGS (1979).

gach reach were continuously monitored by
ich were enclosed within minnow traps to protect them
from damage. The ftraps were weighted with stones and attached to stat’

gages with wire. The thermographs were in
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weekiy basis. Calibration data (time, date, and temperature) were
recorded on thermograph charts. Charts were changed every 30 days. New
charts were rewound prior to installation to prevent jamming. The "Q"
ring seai of Lpne thermograph casing was cleaned and greased with a thin

icone grease before resealing to prevent leakage.
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Willow Creek Tlows ranged from 1163 cubic feet per second {cf
10, 1979 to 205 cfs on September 14, 1979 1in the lower vreach, frem 931
cfs on ooly V1, 1979 to 175 cfs on September 14, 1979 in the middie

reacn, and from 917 cfs on July 11, 1979 to 174
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1979 in the upper reach (Table 6). Flows were 5 percent higher in the
middle reach than in the upper reach and 10 percent higher in the lower

reacn than in the middie reach. The difference in f.ow beitween the

o
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O
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Q
o
&
=
o
=t
o

upper and middle reaches because of Deception

Lreek, Deception Creek flows ranged from 57 cfs on July 12, 1979 to 20
cfs on September 13, 1979. Discnarge information recorded at nearby

USGS gaging stations is listed in Appendix B.
- i

Oaily stage data collected in Willow Creek indicate that the stage had

VI
i

iyoat

i

peaked at all Willow Creek sites in mid-du ey which 1€ gradually

decliined untii it increased abruptly in mid-September before falling

: J R S S [ T [ VPR o ] o b " " 3.
agatn CAppendix L, rigures l-0). Deception Creek stage began to decline
fnofane July and peaxed in mid-September before dro oAng adgain {APppenaI X

_ .
o, Figure 7
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Predominant substrate classes ranged from Classes I[I to VILD in Willow

Creek and from Classes 11 to IV in Deception Creek (Tablie 7)
Table 7. Range of predominant substrate classes observed in the |
Daception Creeks Study reaches, 1979.
STUDY REACH SUBSTRATE CLASS RANGE

g
[
§
il
g

Lower Willow (resk

o
e
ey
§
<
femi
[

Middle Willow Creek

Upper Willow Creek IT - VI
Deception (Creek - 1v

Willow and Deception Creek water temperatures, measured on an inst

ous basis, ranged from 9.0° to 12.0°C, DO from 8.3 parts per

(cpm) to 11.5 ppm, pH from 7.0 to 7.6, and specific conductance

ilio

ane

i

from

to 90 pmhos/cm (Table 8). Continuously monitored water temperatures

( b
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ranged from 2.8° tao 15.6°C in Willow Crec

ific Spawning Habitat Data

Ve TCL T TreausnTiy nensurad

-.3°C

in

30



[ ] [ YRR U . Lo T dowmem
Willow/Deception Creeks [nstream

Pl oy w . & i
Site bate Temp. 0.0.7 Pt Cond.”
ot MNTT P I3 3 118 e -3 A s wd
LOWER WILLOW Q//i&/?g 0.0 RV I 7.4 24

UPPER WILLOW 07/11/79 12.0 10.5 7.6 31
08/08/79 .- = - .-
09/14/79 10.0 1.5 7.1 50

DECEPTION 07/12/79 12.0

wmoned
fon
™~
~d
i3
O
o

08/09/79 1.5

¥
pese—)
[
e
~d
[}
e
foe]

09/13/73 10.0 1.2 7.2 95

femp. = temperature in °C

D.0. = dissolved oxygen in mq/?
g Cond. = specific conductance in umhos/cm
o = ecuipment ma:function

[N
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was 1.4 Teel, with a rangs of 0.95 to 3.00 feet, most frequently meas-

substrate was Class [1I, with a range of II to IV {Table 9).
Because of insufficient resources to collect additional point specific

spawning habitat data, point specific chinook end pink salmon spawning

measured average water column velocity was 3.16 ft/sec, with & range of
1.57 to 4.75 ft/sec; and most frequently measured substrate was Class IV
with a range of III to VI. Pink salmon spawning depth most frecuently

measured was 1.35 feet, with a range of 0.6 to 2.4 feet; average water

column velocity most frequently measured was 2.4 ft/sec, with a range of

1,01 to 4.01 fit/sec; and substrate most freguently measured was Class
111, with a range of I to IV.

Suitability Curves
Point specific spawning habitat data outlined above are presented as

suitability curves (Figures 29-37).%*

*Habitat suitability curves are deveioped to represent the ra of
depth, velocity, and substrate types ceommonly oct J;?&d by a utar
e ' i tage The chinook and pink salmon curves ted

5 ' P 3y : a4 to
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One-hundred-six individual benthic invertebrates collected from the
Willow/Deception Creeks Study reaches were classified to taxonomic order

(Table 12). Eleven percent were identified as Trichoptera, 20 percent
as Plecoptera, 56 percent as Diptera, 7 percent as Ephemeroptera, and 1

percent as representative of other orders.

Computer Analysis

Financial and time limitaticns restricted computer analysis of hydrauiic

-

data to one reacnh. The middle Willow Creek reach was selected because

it contained both i habitat

“(J

ink and chinook szlmon spawning

fe

Discharge and substrate data werse coded and computer analyzed with the

§
[FG-2 and IFG-4 programs® stored on the Boeing Computer Services Systen.
osing the IFG-2 model, encoded data were calibrated to the highest
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) following the procedures outlined by tne IFG (1980D)

and Trihey (1980).* [FG-2 computer output data for the middie reach of
Willow Creek are presented in Appendix E. Unstable channel gecmetry and
inahility to obtain assistance of a hydraulic engineer prevented analysi
by the [FG-4 prouram which would have required further hydraulic analysi

Once calibrated, thz hydraulic model was integrated with six different

sets of poinc specific habitat suitability criteria for chinook and pink

salmon to calc oredicted hypothetical Weighted Usable Area (WUA).**

following 1FG (1980b) methods:

1. standard Calculation - "This is the calculation of the nabita

(@]

area with the Joint Preference Factor (JPF) equal to fa x b x

preference variables for velocity,

here a, b, and ¢, egua

depth, and substrate. This technique implies synergistic

jat)

ction; optimum habitat only exists if all variables are

optimum®.
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&, Standard Calculation Witn Three Matric

standard Calculation in which depth/velocity, velocity/
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inoa matrix”
¢ Gegmetric Mean - "This is the calculation of the habitat area
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little

&}
]
s
i
2
ot
)
psh}
)
L]
EA]
e
ey
o7
i
jo 8}
j
o
&}
~H
T
=3
1]
s
o
PN
-5
jeh
L
(Y]
=4
wnlu
£
Ly
s
18]
posag
jey)
i

Lo
©

§

Lowest Limiting Parameter - "This 1is the calculation of the

habitat area with the JPF equal to the variable having the
lowest preference factor at a given discharge., In other
words, the gptimum habitat will be based on the most Timiting

variable for a given discharge. Tnis implies a limiting

oy

factor concept, or that the habitat is no better than its

teast suitable factor”.

The six sources of habitet suitability criteria used in the dencnstra-

cion WUA analysis are listed below:

A, 1380 depth, velocity, and substrate preiiminary data on pink

s -

Hydroelectric feasibilily
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saimon nabitat Trom the Terro

teal

tudy, Kodiak Island (AEIDC 1980);

B, 1978 depth, velocity, and substrate data on pink salmon habitatl

,,,,,

Willow Creek (Watsjold and Engel 1978);

tata on chinook sablmon
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fhe Willow/Deception Creeks Instream Flow Study constituted an initial

instream flow

il
14
g
B
s
gl
e}
,,_/“\
D
jsY)
ot
)
-l
o
[
£
ad
o)
[
o
o
i)
e}
[at)
PO
S
™~
et
jon]
0
T
o}
o
<
v
o

data for the ADFAG and cooperating agencies, foilowing Incremental

to perform this type of instream flow field data collection and analysis,

identify the limitations of the methodology, develop suggestions for its

improvement, and recommend a plan of study for determining instream flow

lection Limitations and Recommendations
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Of the six individuals reguired to ¢

o

oroject, only two were actually employed by the ADF&G to perform tne
study. To compensate, volunteers were recruitad from other ADF&G proj-
ects and from cooperating agencies. Scheduting necessary to accommodate

cranges in weather and to insure that cne set of data was collected
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during each period of seasonal high, medium, and low flows often prevented

: k_v«‘n‘,"ggw" ]q
> uﬂd qv‘3




T @ .
[re 9] §-F
i . o a & ] [¢3]
N & o < (%] [ e .
ot e fgs} R u [43] LS ) Ty e o
[ o jos? = At e o e o -] 3 e -
3 fous Wy U [ = 1751 o (%3] @ ] o ] &3] o
=3 - < o a [ oo o e [o% S - o a ] ;
71 o g &y o ¥ g [ a3 ) le} I [
[ Ty R i R o (o)) < o] Qi s S w3 43 3] <
o as [ e [ e kwi o [¥s) 5] £z Kol e £Z =
4P o 42 433 o e a i o M . [ 1 o 45 [ 3
e [ o T 2 e ¥ he 3] - e e (o) 53] o (O8)
=3 O [ o =3 e o} o [ [N e x ] £ £3] e = n
W [ K e [ & Ot 5 = O Iii P = (s} . 3
[ S o 1] Qi G R < - $ey R i
S @ O T e > @ O W O - 42 < S ©
o o o v ar 4.3 15 o e o3 S A + 42
< e =3 P o a - s o ] o +3 v as
Kol Yo 3 R S < Qs L o R 9] w1 o <
Y A L 3 o pm re a3 el 45 a» ¢} g [®] e
=T ) o £ e £ S L S @ S — 0 o o
n &3] Uy e o a3 @ e [43] oo oY (o e 5 @ R 3
o b S s fi L (a3 S -l - = (&% o — 42 ol 43 ]
M - ar o S [ < Y > hn @ & e 42y o] €3
+2 W [N S b7 (3] he Snm o as e — wr ™~ Kon o] £
L - = Som 5 + e Cx o Q o] o v e ﬁ 43
@ e s @ o ] a 8] 9] s i o g
ey = — v w4 = &) S N W € W @ @
o) Sn e o S e - g (=8 — e . @ = .
S o < £ Lo < G L - Ite) e fis] . £ 3 pos
. oy S ad 4.5 o = 7o) 7 g . o o] o s Iy
- R - Y e o Py S e = I
&l o g = Rt [ o e e S e (@] 48 oo e el s o
S e " s P ar o o = o o Som Y S 1 = =
+2 oy S O e g o5 [ Sy 43 Q s 2 1 < O e
3 o £ s - a 42 42 e ot 43 W N e s K - w U
< U e [ e +3 &1 & ] L oo & o =] [ s £ £3
=4 = = ad L o Qs (& e 1)) j e S = 53]
i 3 (2] e S (O] — as o = = 3 o 5+ fa J hei
[wal o % = ES o S 1) Iie] e [&} R 43 o hwi ) N — o
= S o [ el i [ o S 4 [ @ [+ ] - ooy o] jo = -
v + O 4 Ly “ (%] & s s -2 i CF £ 2 51 he e o] O
- e el E s n) %] 43 R (@] 43 [ fis] o -
S e e » Ly Som ] Y = e U - S @D K> o @ v o
3 o @ Some & 2 43 = oy S I =8 i Wy e < £ )
3 ] 1= @ Q4 Ty £ ) oo o @] e 1 : S e 7
g ] N @ o A3 RS e r— Y o e ] n et ) I o
5 ¢ R e s Sen @ W O o] o U w1 g5} o i o} a3
o = e [ e > e +2 e a3 e o o o 3 e
= i3] &%) e o = e Qs e Ko 43 ) - S = aj 13 o
Lo L 5 < @ o N =5 o 9) v — S - it I
S e e al £ al o] e cr 3] o~ p) e &) ] e a >
e oy O = 4 o 3 = @ o R e W o0 e k4 aQ I
f 42 & e S B < o < as o Its] = — o
Ut L 3 e @] = B o s i1 - 2 he! — o e - W 3
j- i ooy g 3.3 S oy pon gt 43 5 <k} 13 I3 a3
& S s =3 ] Ko = > v 2 ] a5 ] c — 42 — L o
@ L s R =t s s @ &2 £ o £ o 8] & o -
et al @] - . K 8 £ @ — s 1 fis1 [ U & - a e [oX o
o o fos @ = o o - 2 [ - > e’ = O - e o <
) 3. S ey [wal e = i o = = p— e o o] o]
- [ e £ e @] = o <L .2 3] o O U e @] = a @
o = v o v = I < Q) o T = < Q 2 b S
P e < s Wy s () o’ Ra = = W —
] S (. [{e] L3 [« 8] 52 N ) 4.
a nel oo R - = 73] [ 3 o o u
= o I ot 3 ) 1e] 2 o] S e - pmom 7 - . N R
g 4t L2 < wr e a} & T3 5 O - o — o 2
b s : T 3 . e o e S =3 ) W S [
a - N e £y o3 - = N iis —
@ bt i N wr G W & L - = a 2
= =3 =3 Y s s % S @ [ ) $om K o o
4 A o = = - ] [l e -y «r i f— he! Iy




s

Ln
5

~ed

. B T - 1 - . e L R o 4y 4o by G A
vertical positicning and permit reinstaiiation in the event 1T

gnetic bearings should be recorded, and/or diagona

should be measured, hetween transects to facilitate scale

Stationing should begin downstream (i.e. the downstream-most

transect should be 0+00) to facilitate data reduction and

Styeambed elevations should be racorded from leftt bank to
right bank looking upstream %o facilitate data reduction and

coding in preparation for computer analysis with the IFG

Water surface elevation should be recorded before and after

alocities

5 o oy ey Ty A i vy 1 { 10 4
ave measured.  This measurement should be equal to (LBHP to
1. R R, N A\ 7o " LT . . . Ioryev -
tett edoe of water) + (L0p wi idth of stream) + (ROHP to rignt
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Level loops should be ciearly documented with station, backsignt,

height of instrument, foresignt, and elevations in separate

cotumns. There should be no question as to how each reading

ar calculation was obtained and the errovr of closure should be

no greater than (0.1 ft) x (JSquare miles);

Crew members should read Appendixes A and B of the IFG field

data collection procedures publication No. 5 (Bovee and

Milthous 1978) as part of their pre-field training;

When unusual measurements or readings are recorded, they
should be footnoted with an explanation of the c¢ircumstances

to insure the data will not be mistaken as being in error;

At teast one member of the field crew (praferably the leader)
should perform all the exercises in the manual: Field data

reduction and coding proceadures for use with the IFG-2

and IFG-4 hydraulic simulation models (Trihey 1980);

Field data should be reconciled and reduced in “he field

to identify and correct data gaps and/or errors;
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Halt-inch marging should be left on all border 7 field forms































































































































































