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INTERIM REPORT

Nort.h Carolina ES-3 (Segment B>

North Carolloa Endangered

SECTION I (RESEARCH AND SURVEY)

North Carolina Mussels

Qt..)'l.f:!j~__..P.P_j,.~.9.t.:l.:.Y ..~.;_. (:1/ IC-2> to monitor the t.wo known Tar
River spiny mussel populat.ions and continue survey Ior the
species in appropriate habitats

Introduct.ion

g:J,.,1_:l.:p..~..3.:.Q. §..t._~j._n.§':t ..S'..n§'§.D..§.. probably once exist.ed throughout the
larger Ireshwater streams in the Pamlico Drainage Basin:
Swi1t Creek, Fishing Creek, and the Tar River in Granville
County to the lower Tar River in Pitt County. During the
1970s t.hrough the early 1980B, !2;_~__ §'..tJ~:~.n..1!!:t.!'!..r.:t~J~tr!§. was Iound in
the main channel o£ the Tar River £rom LOUisburg in Franklin
County t.o an area near the Edgecombe I Pit.t county line
(Stansbery pers. comm., Clarke 1983>. Stansbery's Ohio
Stat.e University collect.ion includes specimens Irom t.he
£ollowing locations: Franklin County at the SR 1609 bridge
in 1981, Franklin County at the Louisburg US 401 bridge in
1970, Edgecombe Count.y at. the NC 42 bridge (no dat.e>, Nash
County at. the Ne 58 bridge (no date>, Nash County at the Us
64 bridge (no date>, and Pitt County two m~les nort.h o£
Bruce (no dat.e>.

From our recent surveys, it. must be concluded that only
isolated adult.s remain in the main channel OI the Tar River
above and below the Rocky Mount Reservoir. In 1989, one
£reshly dead adult was Iound on a sand bar near Tarboro in
Edgecombe County, and during the summer OI 1990 one adult
shell was Iound in the Tar River in Nash Count.y above the
Rocky Mount Reservoir.

g.±J:..~.:f.'.!-_:!:...Q. ~_!-_l§:;i.rL~~§'!.'!.~_I?_n..§. records do not. exist Ior Fishing
Creek, a large creek with its Tar River con£luence in
Edgecombe County; however, based upon it.s size and habitat
characteristics, it probably once supported a healthy
population OI this species.

The only healthy popUlation o£ :g.~... ~:t.~:tn.§'!:..§_n ..~J!;~.!:!..§ .. exists in
Swi£t. Creek. This popUlation was discovered in 1987



(A~derman 1989). Host o£ this report describes the status
o:f this one remaining viable population.

Tecbniques

Monitori.ng and surveyi.ng o:f ~L §.:t..EO?_::i:f!)2.:t.§D§.~.:r:"..§. populat:i.ons :in
the Pamli.co Drai.nage Basi.n cont:i.nue to !::.e campleted by N. C.
Wildlife Resources Cammi.ssian personnel. Standard
techniques used requi.re scuba, snorkeli.ng gear, waterscapes,
vi.sual and tactile exami.nati.an, and callecti.an a:f shells.

Results and Di.scussi.on

Appendi.x A includes all survey data collected :from
September, 1986 through October, 1990. Fram thi.s data, :it
i.s clear that g_~.... ?_i.~..~..n.?.1:.~..n§.~.n..~_ prabably does not presently
exist in North Caralina drainages ather than the Pamli.ca
Drainage basin.

Live g.. ?_i§.:.~_n.§1, ..~.n.§.~ ..Q..~.. individuals are di:f:ficu~t to :find even
under the best condi.tions a:f low :flow and low turbidity. As
seen i.n Table One, only twelve li.ving ~.L. ?J;,..§:_~..ng,1,.~_n_~.!!r~..t:t have
been seen si.nce 1987. Only live adults were seen i.n the Tar
River near Tarbaro i.n 1987 and live adults and juveni.les
were :found i.n Swift Creek during the period 198a - 1990.
Such i.nformation is o:f limited use because the relative
health of the populatian cannot be determi.ned.

Swi.ft Creek Mussel Communi.ty

One o£ the best ways to determine the health o£ a mussel
community is to mani.tor muskrat acti.vity (i.£ present). A
very healthy muskrat population exists i.n Swi.£t Creek;
there£are, mussel shells are abundant i.n muskrat middens.
Theoretically, muskrats take all mussel i.ndi.viduals wi.thin a
certain size range as they are di.scavered. In Swi.ft Creek,
mussels between approximately 20 mm and 90 mm are harvested
by muskrats. Apparently mussels less than abaut 20 mm are
of li.mited food value for muskrats, ar they are not
available because they are deep within the substrate.
During 1989 and 1990 all mussel shells found in Swift Creek
(Nash County> fresh muskrat middens between SR 1310 and
appraxi.mately NC 48 were collected and length measurements
were taken. Length corresponds approxi.mately wi.th age in
freshwater mussels; therefare, a rough determi.natian a£
relative populatian (and community> health can be
determined.

SWi.£t Creek's g~_ ~~§':~A§~a~~~~~. population appears to be
healthy (Fig. 1 and 2, Table 2 and 3>. Theoretically, i£
the di.stributions seen in Figures One and Twa were skewed to
the right, signifi.cant reproduction accurred. If the
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d~str~but~ons were skewed to the ~e~tf signi~icant

reproduction had not occurred. Too few shells of this
spec~es are available to determine whether significant
reproduction is occurring in this creek. However, we do
know that all age classes with lengths between appro~iroately

20 rom and 45 mm are represented. This indicates that
successfu~ reproduction probab~y occurs each year.

Two adjacent creek reaches contain most of the Swift Creek
~"-._ ?!:-_~~_ns.t_E!R?._~_Q_~.. papulation. One reach is from Sf< 1310 to
SR 1003, and the next reach is Irom SR 1003 to HC 48. The
healthiest parts 01 most mussel species' populations,

inc.luding ~~_ ?!:-..~~.£! ..~t...i~tn.?~DJ?.:., are lound in this second reach.
Distributions for Y:i.JJ9f?'§ cQIil3.!:-:r:::Lc:::'t§ and ~J..J..A:p:t:-:L_<?- 99!flP.l,§rl§!,?:,
lengths are significantly more skewed to the right in the SR

1003 to HC 48 Swilt Creek reach compared with the SR 1310 to
SR 1003 reach (Fig. 3 - 6}. Therefore, significant
reproduction is probably occurring in the S~ 1003 to HC 48

reach for these twa species. For ~JJ~~~~£ l~n~~a~a, the
species is much more abundant in the SA 1003 to He 48 reach;
however, the distribution of ~engths in this reach is skewed
to the lelt (Fig. S}. This indicates that this species may
decline in this reach in the luture. Too few individual
shells were available from the SR 1310 to SR 1003 reach to
determine whether significant reproduction is possibly
occurring (Fig. 7}. Sufficient numbers 01 E~?9..~~~~~. W~~9n~.

shel~s are nat available to determine i£ significant
reproduction is occurring in the twa creek reaches (Fig. '3

and iO}. However, for each sp~cies listed above - V~!lQ?~.

9.Sm.?..!:-..r i c t ~_, ~J.._!~..p..t..j._Q. 9..Q.m'p"±..@..n § ..!:- a., r;;1..J..~p..'t:.:L.9.. !.§.R9~.o ~..@ t@,., and
f..1l.?£<?-n..§.j.J~_ m.§..?.9D.:!:. - every age class appears to be represented
(even in the SR 1310 to SR 1003 reach}; therefore,
successlul reproduction probably occurs each year in each
species.

As indicated above ~:t!j...'p'.t..!.9. J.,..~D_geQJJ!!:t..~. may be declining in
Swift Creek. This is of particular concern since this
species was once an abundant species associate of gl+J~t~..Q.

?:!d:=':!.n§.1..@.D...?..§.R§. in the Tar River at Tarboro in 1966 (Clarke
1978}. By 1977 - 1982, Clarke did not find any ~+.~~.~~~£

!~nE~ol~~~ in the Tar River associated with ~~!J~~~~

?1.!?'.!.n.?.!-_e:Hl§_~.n~. There:f:ore, a decli.ne in the Swi.ft Creek
g.!..:1.:_~..P..!:-_~Q. :k~..D..£~.Q.J.:.§..tJ!~_ popuiation may indicate the potential
for a fallowing decline in the ~J..~~.P.1.j.~. ~t..~~n?1.~n~~n~.

populat~on in the same area.

Sw~ft Creek Hussel Die-o£f

On August 3, 1990, a major mussel die-olf in Swift Creek was
discovered in the vicinity 01 the SA 1003 bridge, Nash
County. The die-off was a short lived event with most
the morta~ity occurr~ng during the first day (Tables 4
Fig. 11 15). All mussel species in the area were
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a~~ected. On August 3, 1990, all mussel meats vere fresh,
but by August 6, 1990, many o~ the rema~n~ng shells w~th

meats had a very ranc~d odor. For all spec~es a~fected

e:>Icept ~--1.1_;i...£..t_~.Q. £Qf.l!p~.§.r"-§..!'_§!., there was a very s~gn~~~cant

decline in mortality from August 3 to August 6. The creek's
discharge rate, turbidity, temperature, DO, and pH were well
vith~n normal values. Although there is no laboratory
evidence that a toxic sp~ll occurred in the area, there ~s a
h~gh probab~l~ty that such an ffacc~dentff d~d occur a fev
hundred meters above the SR 1003 br~dge cross~ng. The
~ntroduct~on of a h~ghly toxic substance into the creek
vhich was washed aut of the area rapidly yet killed mussels
(possibly On contact> could explain the observed die-off
vhich extended at least dovn to an area near I 95 in Nash
County.

Because different mussel age classes are possibly mare
sensitive to a particular toxic substance than ather age
classes, it would be inappropriate to infer the relat~ve

papUlation health o~ each mussel species present in the die
of~ area from the data acquired from th~s event.

Forestry Operations Along Swift Creek

In 1988, a very healthy community of mussels existed in
Svift Creek below the SR 1310 bridge, Nash County. An
extensive 100 meter lang gravel reach covering most of the
creek width was found in this area. Same time between fall,
1988 and spring, 1989, the ~orest vas high-graded above and
below the SR 1310 bridge along Sw~ft Creek. Sediment
loading increased and by July, 1990, over 75% of the
original gravel reach was covered with thick sediment
composed mostly of silt. There was an associated dramatic
decline ~n the freshwater mussel community from 1988 through
1990 CTable Seven>. Deforestation along Swift Creek is
increas~ng dramatically in Nash County. 1'herefore, there is
a high probability that the entire mussel community may
incur signif~cant losses.

All activit~es are being accompl~shed an schedule.

There are no sign~£icant dev~ations.
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1. a~d rusting metal drums are £ound in di~ferent areas ox
Swi:ft Creek. We need to know' the contents ox these drums,
and i:f necessary they shou~d be removed from the creek.

2. Various wastewater treatment plants are not complying
with their NPDES permit limits. There is a high probability
that these plants are a major cause o£ the decllne In the ~~

~_t,~_:i.:,fl_~j;,..§.n_~.§tnE'L local popuJ. ations in the Tar Ri ve-r. Bath the
:federal and state governments need to ensure compliance by
these plents.

3. Locel lendowners elong Swift Creek need to be encouraged
to use Best Menagement Practices to ensure the continued
survival o:f the Swi~t Creek aquatic ecosystem. Federal
:financia~ support to help develop a wHow to Protect Swift
Creek Drainage Basin ft manual for local ~andowners and local
government o:f:ficials is needed.

4. The North Carolina Wildlife Resources Commission is in
the process o:f requesting High Quality Waters status for
Swi:ft Creek :from the N.C. Environmental Management
Commission. U.S. Fish & Wi~dli:fe Service support :for this
proposal is needed.

5. Protective local zoning is needed to ensure the
continued viability of the Swi:ft Creek equatic ecosystem.

6. Because o:f the numerous problems present in the Swi:ft
Creek Drainage Basin, there is a great need to monitor its
musse~ community each year.

7. I:f possible, an experimental papulation o:f ~,~_.

?t~~n~t.~n~~n~ should be established in a relatively clean
reach o:f Fishing Creek.

!'-' • $12,861
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TABLE THREE

NASH COUNty, N.C.
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~ 1'>11,1.'>

~3PINES *
WIDTH RIG~f VALVE

(NN.'>

SPINES *
LEFT

TCYNiL
8PlNES

900£,08. :I.

'300607• .1
'3()(>6(}7 M 1

'3()0613. 1

900607.1
'3()0607. 1

"ooao,:!. 1

'::::~O()802. 1
'3().()f.3.C> ·~i·.... 1

1~1(}().8(}2 III 1

900\~!I0G. 2
(~H)06.13. 1
'300BO;,? • .1

800607.1
g()~)8()b" i:~

NUf"IBf? f~

M~)X 1 MUf''l

1>11 N :r l>iUl>i

MEAN
:3. nE",1.

:~=========~=====~==~=======================~=========~====

.37 N ~:~ :.:::.~ ~s. &' ':::t;:.< :I. ~ :~5 :I. :I. 2~(.

--,..,.
(:3~~ ;'?'.(1' .1 4 • 95 :I. .1 )2~I "

3f~" ()I~:~.( 2~~N 3 14. ()~:~ 2 1 ..,
.~

3B. ~:.~ ;':!4. It 1 Ji- .... i.:it:~ ..... 0 0

3.~~" 2~( 23" 8 1 ",. 'J :I. ::..'~( ",-,

3E~.• f.~ 2·'~~ .... ),.'::·1::..·· .1 ":; . t:;:'C,h 0 0 0-<,-< ~J,,-<

~~c'" E~~5 2~~!. ::5 1 <:" t:..,::~ .1 2 .3~(.

3~3." at:::< ..~~(. 2 .1 J:':' ':J K:';' 1 () 1~(. >- ~(

3':.1. C"li.::
2·S:~" 1 1 '::;' 9t.:.;: .1 2 3-"...-(1.....( ~(.

4(). ~:'< ~~f:':'.., 6~( 1 ':3. ~? t.~ 3- 2 :;::;'
~(

4 1 t'.< .,'J~' t:.< .1 5. ~~ 1 .1 i...~. .:..;. '-(~

·4 1 6"'-" ':"11::." 4 lb. ..,.
2 4 p'. ,...( ~ ....(" , ~~

4 1 . f3. ~~.t'~ 11/ f:~:::< .1 4M '3e:'< 1 1 ;.;:~

4-::> #37::~ 2t~..,
.~J.." 1 s. '3~:< 1 2 3...... ..5,::.<

1:;4. ()';:< 26• .1 .1 s. "l::< 1 :I. 2
J~ J~)-.., 2~~ ~.~f.' .., ~::< 1 "r ~::t

.:> 1 3-, . ,-

t;: .......
.....(~

4·4. 25 ~=?E\III Gt:< .1 ':-:.1. 7·~j f':;' 5 '3~(

.1 '3 .1 ~.? • }. 5 ''1' .(1' 0 0 0I •

:";;'~7!. • 59 ~:~(} ##
€' .. , 1 ;.:::~ if '3S 'J ()S .1 98 .t:; • 04:""'~

,_. .
6. H4 -,

f..~'3 .:> '31 1 23- 1 20 ;;~ .., o;:)C'
~. >-. . . .....~(

12



'VllLOSA CONSTRICTA SHELLS__ • • r I' It ..... __ •• ad _ _ • •

TAKE~J FROM SWIFT CR. MUSKRAT MIDDENS

(V)

....-l

20

,.~.

-15

-10 -'/

....

o

---------- --- .. -

30 41Q

LENGTH (Ivt~.)

_ JU~IE 1, 1989 ~ JUNE 7. 1990 mlliill AUGUST 2,. 1990

FROM SIR 1310 TO SR 1003, NASH CO., N.C..
FIGURE THREE



\l~LLOSA CONSTRICTA SHELLS
____ • •••• _ 101 _Ill ~ n ••.- , II ••"... •

TAKEN fRO~~ SWDFT CR. MIUSKRA1- IV18DDENS

'<:I'
~

FREQUENCY'
,,--' _.

//
//

20 -
.'

./"~:'

.-"

'15 -'/

..
10 -,/.....

.'

./,i"
.,;-

5 -r/
/;1~2~.i'.1

O
0"7,L. / 7 ~~-Jt.r.,....TL / /~:z

10 T ~T &1 .,..,..

;20

.~--_._---------~_.

30
LENGTH (M~1)

-- ----

_ AUGUS1· 16, 1990 ~ JULY 26, 1989 [[[n JUNE 13, 1990

FAtOM SR 11003 TO NlC 48, t~ASH CO" N.C.

FIGURE FOUR



ELl.lPTIO COMPLANATA SHELLS. ....... ... . ... ..--- .
TAKE~J FROM SWHFT CR. MUSKRAT IVtlDDENS

L!"l
.-I

FREQUENCY
/

60

40 .sOl a'o
LENGTH (I\Jt~()

....."l

............. "' _ ,_ -.... .. - "" _ - _ _. -' -' .

40 -",/

30 ,,/

20 -,,.//~ ---_._..--_ _..

t[~Hill JIU~IE 1, 1989 I~~ JUNE 7, 1990 1111 AUGUST 2h 19ge.

FRtOM SIR 11&10 TO SR 1003, NASH CO., N.C..
FIGURE FIVE



ELl:1PTIO COMPLANATA SHE:LLS......... q... . ... _.-to.... .......
TAKEN FROM SWUFT CR. MUStCRAT IVIlIDDENS

FREQUENCY

50- j

........- ..__._----_._._. --' -'.~""""-' __._.-- _. _. -.-- "'_ ..-._ _._._ _.-._._. -- -._- _ _._._ _ - _. -'_ _.
40 -".-

~ ......_----------~,~

ffiffiillti AUGUS·T 16, 1990 ~~ JUINE 13, 1990 _ JULY 25, 1989

FROM SR 1003 TO NC "'8, NASH CO. N.C.

FIGURE SIX

\.0
...-I



EL.LIPTIO LANCEOLATA SHELLS...... - -- .. ...-. -- . . - ..... ..
TAI<~EN FRO~d SVVIFT CR. ~AUSKRAT MIDDE~IS

r-
r-l

FREQUENCY
---------------------------------------------------------/

5 _//

.'
"

.' ... '1' .-. 'J• • _ • • J. oJ. OJ. OJ••_. 'J. _ ••- ••- ••~. 'J• • ~• • J ••J. OJ. OJ. 'J. OJ. oJ. 'J. 'J. o~' .-..-..-..J ••_ OJ. -- 'J. _ ••-.o_~7f~'.-..-;;
..

4

... -r .~..~..~..-._.-. -..J. 'J. o~' _ ••~••~. -_• • J • • -. _ ••-. _. _. _ ••~. OJ• • J. _. '~"J.o_._. _. OJ. _ ..__ OJ.•_OJ.•_ .~.•~.•_..~.-:7-'-' OJ• • _.oJ• • _.o_. 0 __• 'J. 'J . • ~• • J ••_.oJ. _ • • J • • -._•

..,
.'

"

3

2
/./L··~·-·OJ..-.-.OJ.OJ.•-••-.OJ·-·;;;-·2["--·--- .-.

11""" ~I.t 77 2r r:r .L~77 ~ ~OJft~1~~~~~rr
10 20 30

[;.::~t!} J U .• E 1 1989ilillilli~ r, ~ . I ~i~J JUNE 7, 1990 _ AU,GUST' 2, 1990

FROM SIR 1310 TO SR 1C)Oa, NASHI CO., H.C..
"figURE SEVEN



ELL.~PTI'O LAr\JCE:OLATA SHELLS
II •• ••• ..U. 1M • _. ..... •• • • ... •

TP~KEN FROM S'A/IIFT CR. L\l1IUS~(RA:r MIIDDENS

FRE:QUENCY---....--------------------------------------------------------

co
.-1

'10 :20 30 40 60

L.ENGTH (IVtlM)
60

ffillilliil AUGUS,T 16, 1990 ~~i~ JUILY 25, 1989 _ JUINE 13, 19feU)

FROM SIR 11003 TO NIC 4-a, NJA,SH CO., IN.C.

FIGURE EIGHT



FLJSCONAIA. MASOf\JI SHEL.lS
... .... ••• J n " • "II." ..... •• _ ••_ • _ .....

Tt'KEN FR'OM S'i\/IIFT CR. MUStCRAT IVllIDDEr~S

FREQUENCY

/

....

0'1
..-l

, [fifiB] JUNE 1, 1989 ~i~ JUNE 7. 1990 _ AUGUST 2 11 1990

FROM SIR 11310 TO SR 1003, NASH CO•• N.C..
FIGURE NINE



Fuscor\JAI.A MASONI SHE:lLS
__.... _ .. JIM .. • _.. IU,..... • _. • If. •.

TAKEN FROM SVVIFT CR. ~AUSKRAT MIIDDEIf\IS

o
N

7

6

5

4

3

2

1

"
"

..
"

"
:

"
"

"..
"

,; "

"
;

..
"

......
" "

"

[lli~~ AUGUST 16, 1~~90 i~~ JIU~.E 13. 1990 _ JULY 25. "1989

FROM SIR 11003 TO NC ...e, NASH COl" N.C.

FIGURE TEN



SWIFT CREEIK MUSSEL DIE-OFF
NurViBER DEAD· EACH DAY BY SPECIES

~.

.-l
N

TOTAL

SIAME 1000 M OF CRE EK
THOROUGHLY SEA.RCHED

g·R 1003 BRIDGE, NASH CO.~, ~tC.

TABLE FOUR

--

178
89

180
iT

8
51
44.
84·

651

149
1 1
33

1
o

15
13
14

;236



E:ILLIPTIO STElt~S~A.NSANA SHElL.S
--WI _ .. ..... • ...._ _ ...... • .... • .. .......... _ • Me ..... .. ...... • ..........,.

TAKEI~I FROIVI IVIUSSIEL !CtlE-OFF AIR:EA

FREQUJEN CV

8

7

6

5

4

3

2

'I

N
N

~~~ AlUGUST 6, 1990
(N .. 89)

:SR "1003 BRICIGE, NASH CO., N!,C.•

FIGURE EE.EVEN

_ AUGUiST 3tl 199CI

(N • 111)



TABLE FIVE

SHELLS T0KE ROM DIE-OFF ARE~

NFlEiH COI..H·,·!,: '/, N. C. 1 ':..1 ')')

========~==========================================:============:===========

U:::NGTH
(l'iiN.I

Hf'.:lGHT
.; Nt>l.\

SPINES #

WIDTH RIGHT VRLVE
,; t>1t>1.1

SPINES #

LEFT
\/('iLVE:

========================================================================

'::"~',)08():i;.

'.30080:3

S00803

90()80:'!.

'30080~3.

S(lOBO:5

90()803
S(l()80:5

'30()803
SI(}(l80:::'i.

9008()3

9()0803

9008()3

9008()3

90080:3
'::t()0803

',300803
':.;)()08(l3

9008():3

';)0080,3

9008():~

'::J00803

'30080:3

'?t()08(),3

900803

9()O,S0:3
90(l8(),3

900803

90080:::~

9CI080:3

900803
'3008>,)3
13()()[~()~S

J3()~')8()3

S00803
'3008(l3

90(l8.()3

1 i. 1

1 -;I. e'~'

17'.8

18. 15
18.2
:18. :5

1 £\,v ~(

18.65
HL9

19
1 ':-1. 4

19• .t:~~(

1'=,1.45
1 ':J. 6

19. 7':::.
1 '::'4. Sf:<

19. '3::'.

21

21. 1
21 .. e,:<

~~1. G
i'?-1.7"

21.85

24.25
":~.I+ lIP 7'

2,(-." Be;

2~:< .... 1

11. 7~<

13
11. 8.

12. 1

12. 1~5

12., .t:.t.~

12,,55

12.4
12.2

12.4
1 ~~#>" 85

13.4
12.95

13.2
12. f.,

13. G
13.95

14.2
1&.4
14. 1

14.25
14.65

14.9
15.2

16.4
1&.95
1 ~5. 25
16.05
17.05
16.2t..

1 S. fj

1 S. 1
1 G. 3e:(
1 f;. "7e.~

12
1&.9

G. ()5
.... -rt:::·
Oil 1_(

';(

6.75
6.4

"7. :3t::<
-;r. 4e.<

E.4
7. 15
7. 15

"1. 1
7. f:,

6.8
B.2

8.4
7.5

8. "?~(

-;r. B

7.85

8.B
8.8

8. 1 =:<
9.4

10.4
B.B
9.8

1.3.85
S.'3e.(

10.3
1 (). 2~(

.3

2

4

2

1

2

4

2

f.~

1

4

2

2

4

4

4

1

1

4

4

2

2

4

4
,:,
"'.

2

1
.3.

4

4

2

4

2

2

4

5
3
2
4

7

,;)..,

4

23



TABLE FIVE

SHELLS r~~EN FROM DIE-OFF AREA)
NASH COUNTY. 1990
====~========:===========================================================

STATION L.FNGTH

~. r'l!'l ,;
HE1GHT

~ t>1t>1 ,;

f.:lP!NES ~

l->Hn"f'H FHGHT '·iAL.'·..'E
( 1>1I'},;

LEFf'
'·,1(oiLVE

TUTPlL

S~'lNr~S

======~=========================================================~=======

9(>(}f:.~(~:~

'3()OB03
900803

900803
·::'"fO()80~S

':,700803
'::'~(l(l803

9 (.)()8()3

(='f()(){:~(~3

'300B03

9()()f.V.)3

'='~0081.)::S

'300803

'::'~(l0£~03

900B()3

'300803

900803
';':+00803

'300B03
'300803
9()0803

9()01303

900B(i3
'31.)08(13

900fKi3
90()8(13

900BO~';:

'300803

900B(13
';':f0080::-f.'

900H03
9008(13
'3()Of!03

9008()3

90(1803

900f..\03
'30()803

900H()3

':;"f()0803

'300803

2"7 III '3~(

~~~ 13 .. ~~

2 1
::'. B

3() .. 1 ~(

31. Oe.'

32 .. 7

33.7
3J~. 15

3::<,. £'4
3~( .... '::l
36.1

37 .... 1

3-;' .. 4~~
3~:~ .. 25
38..35

17.4
1'1.7<

18.6
.1 "I'. 6t:;

17.8
H~. 15
17.75

18.. 3
18.4
18• .f~

18. ',::.
1"7.8

18
;':~O

18.8
lB. g~i

19. 15

1 ':.t. 85
19.45

20.6

19.8
21. ~(

2 i.). 1 ~(

22.85

21.3

23
23.65
24 . .(.. f:<

24.6

10. ::-f.'

10.2
1 1 • .t:t

11. 4

1 O. 9~:.

1.1. 3.

11. 1

10. 15
1().2e.~

11. 6~5

12• .3~i

11. 2~~

11.1~i

11
1.1. 'I

11. 6~i

12.a

12•.3e::<

12.7
12.6

12 .. 85
13. 1

12. O~(

12.9

14. ~:.;

.13.85

14.2
1'=.<., 2

15.5

13.B5

2

....
~

1

.:;:,
>.:;.

2

2

2

2
1

2

1

2

1

2

1

2

2

1

1

1

1

1

1

1
()

1

1

1

1

2

1

1

1

2'

1

1

1
2

2
1

1

1

2
3

o
1

1

2

o
2

2

1

1

2

1

1

.1

2

2
4

-4

.(~

7

o
2

2

1

1

4

1

2

1

3

24



TABLE FIVE

SHELLS TAKEN FROM DIE-OFF AREA)
NASH COUNTY, N.C. 1990
=================================~===============:~:==.=:==:==================

LENGTH
(1'>11'>1 }

HEIGHT
( 1'>11'>1 }

SPINES ~

WIDTH RIGHT VALVE
(Nt>l}

SPINES #

U::FT
'·;HLVE

TGTl-iL
·'::iPINE~:\

========================================================================

9(}(H3(>:~ :5.8. 13~5 ":'~3. "l::,< 1 "'. ~.;:::. 1 1 ;?~....< ... ....<-{

900803- 3':3. "" 23. 6- 1 t.'(<< 8 1 1 ':.>..... >-

90(}803 39.'3 24. 15 15. 1"'- 1 :5 4-'
900803 .(~ 1. 1"'" ":'.)1:::' ..") x::.~ 16. 1 E:( 0 0 0-' ),:.;;,,-<. L:.. t-,(

900803 .t:~ 1. 2 O:J'::'- "";; 13. 13~:( 1 2 .3~ ....(.
'300803 41- C'C' 24. "7 1 (;). ~::J 1::' 0 0 0--.( .....( a.;;.. _<

90()803 '.:.~ 1 .. -=(t.'( 32. 1 ~5 :::.:~(). 4e.< ('~ (> (>

NUl'>lBER 91
l"iA.v' 1 ~IjUM ~~ 1 «

,;;:.t:,...
3~:~. 15 ;.:~(}. .t:. e:< 6 10:: 9_if-{ -'

t>l r N I t>lUl'>l 1""" 1 10. 6~5 G. Oe.~ () 0 0I •

MEf.:lN 28. 04 1 ~r. 94 1 (). R':J 2", ;='~6 ;Eo! ., 24 4. ~51\ ... L....

1;" DE'·). -:l' 2(~ 4. 28
.., 05 1 32 1 34 ":;' 50~It I • ~~ ... . . >-.

25



TABLE SIX

''"'HEL.L·,::' T;::ll-<:EN F f·ro1'if D} E '···L.;F:~·· nHF~~J

NASH COUNTY~ N.C. - 1990
===========~=============================================================

LENGTH
.; 1>11'1 }

HEIGHT
.; 1>11>1}

~3f.-\:r Nf.:~3 #

WIDTH HIGHT VALVE
~ !'>1f>1 )

::3P!NES :»
LEFT

'·,1;:iL'·...E

'roTnL
sr'lr4ES,

========================================================================
·::}OO806. 1 1 r..' 10. 3.'=.< <= 8 2 ", r.:.:

~, ~_( lit ~':> c.'
·::.f(l(H30G. 1 1 b. B"" 1 .L 2 6. €..5 I.~ 3. -;c

""'~,

'300806. 1 19. b 1-4. 1 '1- .I:, =:~ -4 .tot 8, .
90()$l,.')6. 1 2£\. 8 16. -4 9. '3 :5 4 -;,

900fh)E;. 1 29. 3 18. 1 ~5 1 1. .t+ 2 1
.,
.~

·,:t()(H31')6. 1 3(). 1 ""- 19. 4~< 1 -:, 2~( 2 2 J~~( .....
':.700806. 1

~'\ ..,
8~( ;.::~ 1- I:;:"r.::' 1 '-~ ':.7 2 ~~ .it~ ...~. -( ....< ,-.

'7,}(>(l806. 1 304. 4 ;,":1.1. ae.< 1-4. -. "2- 1 :3~

'300806. 1 34. 1<:.-
2::'~. 3- 13.. '?~( 1 1 2~(

.:;}()()S()6 • 1 3.(+" Eo 21 .. t.'::');.:' 1 ":!" ''7 1 1 2l..-< ....(

'300806. 1 •~"'r '3e5 ~~~:3 . 6"'- 1.(+ • I~C' 0 1 1~, lit - ~, .... ~(

NUMBER 1 1

Ml=l)f; .I filUM 37'" 9~{ 23. G5 14. =~ 4 4 B

l>1 I N r 1>1U!'>l 1 t.:,< 10. ~·It."·. ""- H 0 1 1~.:..< ...s.

MEAN 28. 45 18. ;:~3 1 1. ()3 -J (>9 'J (}l3 4. 18=. "'- .,.. DE...). }' " 133 J~ .. 63 ..~" 1 1 l. ~22 1- '':j-::> 'J 32~N );_1.:" ,-.

26



'v'tLLOSA CONSTRICTA SHELLS... • * , r , _ b .... ........ _La d .... ole .... _ ...

TAKEN FROrvl MUSSEL DIE-OFF ARE.A

r-
N

.I - ---------

3.5'1 .....
.'

3,1...,··,'

/
/

_ AUGUST e, 1990

SR 1003 BRIDGE, INAS·H CO., Nl.C..

FIGURE TWELVE

~~~ AUGUST a, 19901



co
N

ELLIPTIO COMPLANATA SHELL.S
.-- tIM A'M...." II __ IS. II • •• .. ...

TAKEN FROMI MUSSEL DIE-OFF AREA

FR:EQUEINCV----- -,------------------------------------
1(J -

9080

·--1--·--------·---
':~~

1040 50 60
LENGTH (MIM)

3020

_._._---~-~--~~.~--_._._---_._-----_._._---_._._-~.-_.~~-_._-_._~-----_._._.._._.._-_._----

4-

2 _t./

8 -"

6 _L/

_ AUGUST 6, 1990 m~ AUGUST 3, 1990

SR '1003 BRIDGE, NASH CO., Nl.C.•

FIGURE THIRTEEN



ELLIPTIO LANCE:OLATA SHELLS
.-at "II :au......... • •.

TAKEN FROMI MUSSEL DIE-OFF AREA

0'>
N

FREQUENC:Y--------------- --------- ...... - ------------
/

20

80 40

L.ENGTH (lVtM)

~~~--~._._---~-----_.

5

~(
O-J.f~

10 20

10 ,/

_ AUGUST 6, 1990 ~~~ AUGUST 3, 1990

SR 1003 BRIDGE, IN ASH CO., N14C"

2 FIGURE FOURTEEN



FUSCONAIA MASONI SHELLS
_._ an.. .. ..... •• a ........ • • lsin ....

TAt(EINI FRCUVI MUS·SEL DIE-OIFF }\R:EA

o
C"1

IF f1IEQ UENiCY__________________r ---------

·1.2' ./

.:f~~2~~~~~~~~~~~*~~~~~~~~
50 00

..~..~..~.771-_..~..~. _..~. _. _..~. _. _. _..~..~..~..~..~.77...·-~· .~. _..~..~. _..~. -,....-..~..~..~. _..~..-..J • • ~••~••~• • J. - _. _._.

--

1 .1..·/

O.S;·I..../

0.4.. I.····

0.2·t'
)2221111~II/l~r~)Z222~rT77222~~r7

CI ·..iI~~f4.:f~~~t4.4f~r'r~ff4_f.,~~~ff4~~~l_T
10' 20 3'0 40

LENGTH (M~~)

o.e.' I.····

~~~~ AUGUST e, '11990 _ AUGUST 3, '19901

SR '1003 BRICtGE, NASH CO., N.C..

FIGURE FIFTEEN



CHANGE INI FFIESHWATER MU·S·SEL COMMUNIT't'
SWIF1' CR.., NASH CO.:. N.C. - BELOW SR 13101 B:RI DGE

..-l
(")

SP-f.QlES

E~.-MASQtiJ
tt UJN.QULATA
~ATA
E,. ~T c:. A
a.J.JHtl1JJaAIlIS
M.: CQ~SI.BlQ..TA
b CABIQSA

ZL.Q.Lllt

12
4·

2491
2:
2:
1
2:

§l23l~

3
o

4·4
4
2
2
1

Il3:UaQ

5
o
6
1
o
o
1

-------~~~~-~~~-~~~-~---~-----~~~--~-~~---~~-~-~--~---~--~-

NUMBER I MAN-HOUR: 85i

PER:CENIT DeCLINE 11\1
J\BUlNDANICE COMPARED
W'ITH 1988 DATA .. -

TECHNIOUE: RA~'INC3 SUBSTRATE

1iOTAL 27'2 56

17

80

13

6.5

92

TABLE SEVEN



APPENDIX A



~~4C{·rP·t,n L.'.c'i·(·'<> 1\"'1t'~:', ;··r'"·E-:"f.-F.. rp~~"'(i:~t"~2·f'""· t'tluE:;.!":::.&J. SUy···.f·£?~J" Pt.;s;,~.,1'-r.~5::,

Septembe~. 1986 th~ough Octobe~, 1990

AlaSMido~ta heteY~ticm

~~1~su~ido~t8 y·~ve~ell~na

AU

Ae

Alasmido«ta u~dulata

Alasmido~ta varicosa
A~odo~ta catBracta

AI A~odo~ta imbecilis
EC Ell i pt io c'c<mpl aYlc;,t:a ECON= Ell i pt: io cC<l'"/garaea
ED Elliptio dilBtatB
E! = ElliVtio icteri~a ER Elliptio roa~oke~sis

ECB ElliVtio (Ca~thyria) steinstB~sa~a

EF ElliVtio folliculata EL = Elliptio lane-eolata
EP Elliptio producta
ESP Ellipt,ic< s,pecieE:, (Ii::'. cc<mpla'j'",.::<t:a? a'j'",d/c.'!'"' c.t.heY' Elliptic. sp.)
EW Elliptic< wBccamawe~sis FB Fusco~aiB bar~esia~a

FM - FusccmaiB Masoni LC Lampsilis cariosa
LCON= Lampsilis co~spicuB LFAS= Lampsilis fasciola
LF LBmpsilis fullerkati LR - Lampsilis radiatB
LSP := LampE,ilis sple'rldida LH := Li:i<smigccrli:i< r/c<1s1:.:c<)"/ia
LS LaE.migc'''/c;, sttb·...·ir·idi5. LO = Lep't:c<dea c.chr·acea
LN LigumiB ~BsUtB PF Pegias fBbulB
eu Sty~phitus undulatus TP l'oxolasma pullus
VC Villosa co~stricta VO VillosB deluMbis
VN VillosB nebulosa VV - Villosa vibex

Notes: At. some st.ations, measurement.s were not. t.Bken.
At these stBtions, prese~ce is indicBted u~der Live / Shells.
WI'P = Ta~boro water treatment pla,.~, RFP = TarboY~ River Front. Park
Time in hours = totBl Man-hours for 1-3 individuals.
+ or - indicates a significant distance downstreDm (+) or upst.reaM (-)
Until genetics work CDn be cOMpleted in NC, it is uncertain
whethe~ Elliptio angustata a~d Elliptio fisheriana esist in this st.ate.
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8~70HO=;. 1 EL S _.. _- --- ._- ---- NASH 114'.:.~ Tt=~P. R. 1
8 7 ()8()::~. .1 f""r-1 ..~ --- --- -- --'- NASH 1145 TAf< f~. 1;;:>

8 ·l·1...')f3()~:~. 1 HC 9 --- --- _.....
--- N~"15H 1145 'rt=H~ R. 1

E;7(>812 .. :1 !:':'3P S"" A .... 28 <;;:,9.41 9.92 NASH 131 (I S\-JI FT Cf~. 2~, '-' ,
B70~~1'?' 1 VC 2 42 2() 31. 13 1 ~;. 66 Nt=~SH 13l(} SWI F'r CR. 2
8 7(>8:1 ~";!. 1 AU 1 49 49 49. (>f:< --- NASH 1 31 () '3\-$.1 F T CFr. 2
B70HH~. 1 r':-f>l 1 17 3 -"+3 4~"' -*~. -._- Nt=~SH 1310 5\-HFT CR. ;2..:> ....~"-(

87()812. :1 C ,"~' --- --- -- --- NASH 1310 S\-HFT Cf~. 2:::;

87'0813. 1 ES~\ 82 '35 22 66. '34 16.'31 FRAN 401 SANDY CR. 2
e ";"1 (..')1322. :1 ESP S --- --- --- --- NASH 131 () S\-H FT Cf,i. 2
87('>'322. 1 Ff>1 1"' --- --- -- .-.-- Nt=~5H 1310 S\-JIF"T CR. i2:::;

S7(P~~22. 1 SU S --- --- -- --- NASH 13H) '3W1F'T cr;,. 2
B7()'322. 1 '.Ie ,. _.....- _.._- -- --- NASH 1.310 SW IF1- cn. 2:::;

8710080. :1 ECS S 1 44 44 44.35 --- NASH 1310 SWIFf Cf'.. 5
B7100B.l E:~:::'~" L/~:'t ......_- --- -- --- NASH 131 () SWIFT Cf~. "'-~,
[.j -;r .1 ()(>8N :t -./t.:: S _.. _- ._-- -- --- NASH 1 31 () S\-$.I FT Cf{. 5



S'fA1'ION :o.~PEC.
L ,.,~ COUNT r/fAXLEN f~nNLEN MEAN STD CO. f~OAD :Enr{EAf~ HOURS.' C!-

87'1008. 1 FN f3 --- .__0- -- --- NASH 1310 S\.oHFT CR. ~j

8;'.1 OOB. 2 LC S ._-- --- --
___A

NASH 1405 SI-S!f=-r CR.
B7'1008. :!.'! '·,.Ie '£:3 --- _._- -- --- NASH 140=" SWIFT CR.
871008.2 SU S -_........ ..._-- -- -,-- NASH 1405 SI-SIFT Cf'-I.
87h,)()B.2 ESP '-' --- ._-- -- --- NASH 1405 SWIFT CR.:::1-

880=,23. :1 ESP L -_.- --- -- --- EDGE 1409 SI-SIFT CR. 1
8B()523 .. ;.~ ESP lO('H- L --- ._-- -- --- EDGE 1 ';:)C' .', SWl'FT CR. 1),:,:;;.-<~

88(>=<23.. 2 EL L --- --- -- --- EDGE 1253 SW.1FT CR. 1
8f~()523 ... 2 Ff>'i L -_....... --- -- ---- EDGE 1253 SWl:F1' CR. 1
8f~(}-:':{2:3 ~ ~::; ~IU L ~._... - _......- -- --- EDGE 1253 SWIFT CR. .1
E~~.~(}~i~::;38 3 E~'S!-~ 100+ L --- w ____

-- --- EDGE 1 =;00 FISHING CR. 1
88(}523... 3- Ff>i lL -._- --- -- --- EDGE 150() F1SHING Cf~. :1
88()~i24, .1 E;:::lP L --- --- -- --- GRAN 158~- TAR R. TO SR 1141 8
8f.\(}={24~ 1 AN 4(H" L --- --- -- --- Gro/AN 15B+ TAR r<. TO Sf~ 1141 8
88()=i2=.; ... 1 L:::S~'( 100"- L --- ---- -- --- FRAN '38 ef~om<ED Cl'~. 1
8£"()5;':!=-~. 1 EL 1 L -._- --- -- --- Fr,AN 98 Cf~om<ED Cf'<. 1
a8{)~(2=<. 2 E:SP .1 ()o·,- L --- ---- -- --- FRAN 1001 CROOKED CR • 1
B8$..)~~25. 2 AH L --- --- -- --- FRAN 1 ....)01 CROOKED Cf~. 1
f!8()52~~ .. ~3 f~S~( ·i'e~·\- L --- .._-- -- --- FRHN 1103 CROOI-<ED O~. 1
&B(}~(2='~. ·4 f:::S~4 10(H- L --'- --- -- ---- FRAN 1G.13 eV~"'RE:SS CH. 1
i·:!-g),)~:,~-?t:;6 ::< r-:sp L --- --- -- --- VANe 1523 SANDY CR. 1
f~8(}t=.<:::'?~:'i,.. ::~ \.'C L. --- --- --, --- '..HiNC 1<::':;;~ '3~:H'<lD'{ Crol. 1_i:l;;,:;.~

e\ f!:. () ~:i ;:.~ ~:;_< OJ' ::'i ~i 1 L --- --- -- --- VANC 1 e.<23 SANDV er;!. 1
fj.~3()::~~:::f~\~ .1 F:r/! L -.. _.. .- --- -- --- NASH 1403+:::MI FT CPo TO 1310 24
fJL~.(·~t.~~::6. 1 AU L --- --- -- --- NASH 1 ....·p;)3+SI-HFT CR. TO 1310 24
[~~f~(i::'2f:·~., 1 F'J L ----- --- -- --- NASH 14()3+S\.oH FT CR. TO 1310 24.:',L

f~E\();::(26.. 1 E;C:lP L --- --- -- --- NABH 1403+SWl:FT CR. TO 1310 24
f~8()::$2€\", .i ''':.iU L --- --- -- ._-- f~ASH 1403+SI-SIFT Cfol. TO 1310 24
HB()~;26. 1 \,rc L -_....... --- -- --- Nt-'{SH 1403+SW:rFT Cf~. 1-0 1310 24
88(}::'2E.'\" 1 ECS 1'3 --- --- -- ----- NASH 1403+'3I-HFT Cf~. TO 1310 24



STATION ~:'PEC. L./''::~ COUNT f-llAXLEN f>ilNLEN MEAN '3TD CO. f<OAD STf--:ERf1} HOUf1S

[~Bs.:)526... 1 L.C lL. ..... _.. -- --- -- .---- NASH 1403+SWIFT CH. TO 1310 24

8£:~~,)t;2E~.... 2:- L:.::3r·\ 16+ L .~-- --- --- --- NASH 14(fI,) FISHING CP. 1
{38()~~i~f":> ... 3 f.::f:\~"\ 1 ~:;+ L --- --- ~-.~ ----- Nf'=~SH 1405 SANDY CR. .1
B8(~e.~2·? .... 1 f·JC.lNE _-...-- ---- -- --- EDG£ 64 CONETOE Cf'.. (~. 7'
880::,31. 1 FN L / r" .._---- _._- ._- ---- FRAN 144'3 SWIFT CR. 1.3.;:::.

8B(>::i31. 1 L:S~' '34 101 27 60.17 13.91 Fr1AN 1449 SWIFT CY{. 1.3

880~;31. 1 "/C 1 36 36. 36..45 ---- FRAN 1449 SWIFT CR. 1.3

8805:H.1 SU L
.__ .... --- -- --- f:f~AN 1449 SW1Ff CR. 1.3

880531.1 AU L --- -_.- ._- ._-- FR~)N 1449 StUF'f CR • 1 ... 3-
88()€'-01. 1 Ffl\ & 62 42 47.&8 "'/.69 Fr'{AN ::;.8+ SANDY Cf{. TO 1449 -, ,r::"

.5• ..:.<

~jHOf.\Ol • .l. t'r'L~ '3 3'';'; 28 33.11 ...... {-::> FRHN 5B+' SAND'f CR. Tel 14.(t;:3 '''1 f.::'.s. 1 ~ ~. _'t

E~.:3.(~E~::):i ., L.C: 1 ::<8 58 ~{-;{ ... '.:1=< --- FFrAN 58+' SANDY Cf{. TO 1.£V~9 3. ='(
\~f~()~:::.. Cr 1 or 1 L. F! 1 81 B1 81. I:='. -'--- FRAN 58+ SANDY CPO. TO 1449 .... !c::

~" ....'f

,<)HOf;";,):1. 1 EL. 3 49 43 4=<., 9(> 3. 1 e:; Ff?AN 58+· SAND'{ Cf~. 1'0 1449 ..... ~.

~ .. t:.:J

f')f~()f';'iJ 1.. 1 :3U 8 7'2 46 6(}.5':3 ...., c-·::> FR(4N e,'fH· Sf'=1NDY CR • TO 1449 ""t 1::."
l " ,-<~ 4 .......<

BB(H':::'~(} 1 .. 1 ,':;U " ~';c.- 4', 51lT 7'2 1. "71 Ff?AN 58+ S~::jN.\)'f Cf{. 1'0 1449 ~ i':
....<....< ~. iJ

880601. 1 L1~ 1 81 81 B1.1=:( --- FRAN 58+ SHND'{ Cf__ • TO 1449 --, :x=-
...:). -(

BBOt:,O:1. :1 CSP 182 93 32 &7.42 10. 7::', f·7 r1AN e:;8+· '3AN1)Y CR. TO :1449 "'" C'
~. iJ

l~8()6()1 " ~:? E::~3P 101 L -_ .._..- .._--- ..m.·... ---- FRAN 58+ Sf'=1NDY CR. TO 1449 0.7
8f.~()£,(}i .. ~~~ LC :1 L _._--- --- -- --- FHAN 58+ SAf·..jDY Cf? TO 1449 0.1"
B8060 1 • ~~ F:t>1 4 L ._-- --- _..... .-.-- FRAN 58·1- S~iNDY CR. 'l"O 1449 0.7
8£V~}E.'..() 1 .. ~~ EL ::.:; L _.. __._. --- _...... ---- Fl-'{AN 58+ sAN.li'{ Cf<. "fO 1449 0.7

ti; ~3. () f::'~() 1 ~ ~~? '·Je .:;. l_ ..... "......... ---- _...._, ---'.'-' FF~HN ~;8+ SANDY CR. TO 14.{t'3 0.7
)\:}[~(}f:~.. ()}' u ~~:: ;:~lJ .f} L ...." -- -_. ._--- ..... -_. ,.," ....... -- Ff:rAN 5H+' SAN1)'{ CR. TO 14.(,';:1 (}. ~i'

L".·g(){:;)() 1 ... 2~ :.',u }. L. .....~-_. ._ .....- ....-- .....- .. FRAN ='.8+ SANDV CfL 'ra 1449 (). ";1
f:-\~3(}C\():1 .. :::~ Ff-tl :~ L. ..... _. __. --- -_.- ._--.. Fr<AN '58.+ SANDY Cf{. TO 1.(~4':::1 (>.2

~~j.i~()(;Cr1 .. 3 .....e ~::.~ L ----- --- ._w_ -..-- Ff.-.AN ::.8+· SANDY CH. TO 1449 0.2
t~8()E,>.»)' • :3 L.C 1L. --- --- -- --- Ff~AN 58+ SANtlY Cf::. I'D 1.{~49 (>. ;2

880601. :.:~ E>:';3.~·:'\ 13 L --- --- _.~- ---- Ff-~A!'.J 0;:;8+ SANDY CI=-'. 1-0 1449 0.2
f.o\~JJ.•)£.. (} 1 .. .1:, rlu 1 L --- --- -- -.-- f=HAN ,:::,8.+' SAf4D'f Cf;~. TO 1·449 :3



£~TATI0N ~:'.:~ ~:~(~ C III L ,..-' C:l::'IUf·H I~AXLEN f-tllNU'::N f-tlEAH STt> CO. rmA.\) S,Tf~EAf1j HOURS~ ;::).

\{3r3.(}"t....~()1" J~t t",fC'. "~ L. --- ._.. ,_ ........ ..,_.,_. ,-_.- FRt=~N =~8+ BPIN}}V CR. -ro 144'3 3
,~3f~(}C;.(} l ... J'j ;,::;p 1'3 L --_.'-' ,--~-- -- -_.--- FHAf·j 58+- S~ANDY Cf". TO 1 4J~':::f 3
E,,[~()6() 1 " ,{; i'~:C:.~3. 1 .3£\ 3B 38. ~~() --~ ...~ FR;~N 5B+- St=~ND"{ CR. TO 1.r~4'3 3
E\8()E,}~)~:-:. M 1 ':::.~~ ',::'; f:'\ 1 (}(~ .•.. L .---_...

-~-- .......- _..... _- E1:lGE ~"!TP TAf': f':. 2
\<3f~()6(,,~2. 1 L~! 1 L ...----- --- ._-- --- EDGE WTP TAR R. 2

f.~f:;' ~j£,.(}~~" :~ AU 1 L --- --- -- --- EDGE \-STP TAf': R. 2
HLV)G02. 1 LC 1 L ___.--0-.- ---- _.- ._-_ ..- EDGE wn:\ l·AR R. 2
f38()G(};:~ '" ~? EBP 3()+ L --_.- --- -- --- EDGE Hr:-f:' TAf.: f~ • :1 0::-. -'
HH0607.1 EL IB ::<9 24 39.275 '3. '3G FRf-iN 1 4~' 1 -SANDY CR. 4.7
a8(H;i~)""/.:1- \/c

-, 2
4

l 25 26. (13 1.00 Ff;rAN 14~<.1 -SANDY CH. 4. -j'"~

B80607.1 r.~'~::::.p 72 '37 42 ~"r~(. 3() 11.2'3 FRAN 1451 -·SANDV CF!. J+. 7
~~~f~(}5()''7 # 1 Fr-Jl 1 L -_.. - ---- -- --- Ff~AN 14~'1-snr·my CF:. 4 -r• I

t}.H('60B. 1 FN 1 =~
,:,...~

~< :=f, ";'1() --- FRAN 58+ BAt.rOY CH. .,+....~~ '::'l&.5

\~:;8(H::'(H:3# i E:::f:t:f:' 115 11 :':::' 32 e.~B. ),)5 12.69 FRAN 5B+ '3ANDV CH. 4
{:.~ L~ () t:.~ ('~ f!!. .. 1 \,IC 2 3& ••.,;)C" .3(), J'.:,3 ~i·. '3=< F·Rf=iN ~58·t- SnNLl'{ Cf~ • 4.... w

f~~~~('~t~,(}f.~., ~:.:~ ::':tr·\ .~~ --- ---- -- -'-"~ Hf.)Ll 1322 f=i SH1NG CF:. 1
e.a()E~()81# ;.:? EP s .~-- --- ._-- --- HALI 1322 FISHING CR. 1
~)£\S.)f.... (}f.~ ... :3- C':~3t:( fJ'3+' L --- --- -- -_...... HALl ~<S1 BEAf;: Cf':. 2

H8060H. :3 EP 1 L ----- ..... -- -- -- ..- HHLI 561 BEt=m CR. 2
as()60S.3 f·/C: 1 L --- --- -- --- HALl :::'6! BERf< cr~. 2

880609.1 ESP 17H L -_ ..- --- -- --- Wt=~RR 151() L. FISHING cr~. 2
88()609.1 EP 28 L --_. --- -- --- WAf{R 151(1 L. FISH1NG Cf:.? 2
BB0609.1 '·le 1 L --- --- -- ..... _-- W~HR 1510 L. FISHING CR. a
88061.3.1 E~';~' e,$ 102 4$ 74.8"';' 13.37 l-SRfm 1509 L FISHlNG Cf{. 1.7

8B0613.1 '.iC .3 44 37 4>,). =.;() 3.61 WARP. 1509 L. FISHING Cf4. 1.7
f$~~\(/E"~l :~~ :i f:.'P ~( 54 56 ~l9. =<4 3.39 (..}Rf{f{ 1 e:,09 L. FISHING CR. 1.7
1:}'HOG13.2 [~S1r\ 14 101 63 81.81 12.B1 ~"\ARR 1~~O'3 BENS CR. 0.7
8BO£,:1 .Lt. :1 f.::1i:.:\f.:( & 92 50 &8.02 14.71 (..SAr;(R 1=«>7 (..}RU(;EHS Cf? (l.5

B8061.t~. J:' r::-:sp 4 91 65 7r' 13.15 12.27 WARR 1634 FISHING Cf<!. THIB. (). =-;
SHOE,! .Lt.:':; E::SP 12 86 54 6B.46 10. 19 WAfm 1634 F1SHlr-.JG Cf{. T f{ lEo(. ~.). 7



£Inn-ION SPEC. L ('.-. COUNT r"lAXLEN M!NLEN MEAN STD co. f<OAD ':;H'.!EAflj HOUf~S" i:>

88(.614.6 E:::SP 115 101 35 68.24 17'. 25 ~.,IARR 1640 FISHING Cli. l.7
880614. E' EP "'l RoC 41 ='<2.63 :I. '::,<. 03 l-SAfW 164() F!SHING C.H. 1. 7'-'~.

\~H:;'Ol'::, 1·':,. f:, HU 2 40 >.."!4 32.15 1 1. l() Wt:H<R 1640 FrSHING CR.
1. "'

~)f~(H::~ ). ::'''' :1 t:.~~ i':::\ f: ~ 38 ·:'~~5 46 6"7.58 13.65 HALl .131 2. .t~EAf)' Sl-HWIP 1
8f~()(;1 'ttl C~ [.::~3~\ 10 91 61 "13.30 8.73 HALl: 1310 BUTTERWOOD CR. 0.3
88()6 1 ::" :::~ f~~·S}.:t 24 '-r-" 39 58. ()£~ 7.00 HALl 1315 L. F ISH.ING CR. 1.1,~

1.'.'8061 =.•• 3- '·...C 1 26 26 2=:; .... S() --- HALI 1315 L. FISHING CR. 1.1
88061~'. 3- Ff'1 2 .[-+2 4() 41. ()(} 1.84 HALl 1315 L. FISHING CH. 1. 1
88061 :::; •.Ct ESP 13 88 4'3 66.46 10.54 HALl 131:':, L. FISH. CH. TRIB. C). 3-

88()615. t" ESP 11 82 47 6'J C"J i().72 HALl 13()4 £,EAf< SI.-S. CH. 0.5:....:.. -{~

8B0615.€- r~£::.p 65 106 46 81.08 11.39 HALl 1306 BE~~R SW. CR. TIUB. 1 "'.· ~.

880621.1 ES~\ 59 '32 39 GB.4::' 11.66 Fl-<AN 401 CEi)AR Cf<. -::, &..~

.,;;;;;. .....(

BB0621.1 AH 1 36 36 ·~ll.::.- c."'r::.:' --- FRAN 401 CEDAf~ CH. 2.5~t.J." .....;,_,

\'3f~(}E\~!;:!II :i r.:::::i }.:< 75 1 ::,4 49 £-\'::~. b -;~. 27.60 EDGE 4~~ TAH f1. 0.7
~-::) [~()(; ~~:~ ~.::: M 1 LC 1 7"2 -72 71.70 --- EDGE 42 TAr.! R. (). "'
8.c\(H:~~~~::::-... 3. U:r 1 '36 96 ·36 .... 2() ._._- EDGE 42 TAH f:r. ().7
88()b2~::~N ~~ ESP 2 L ..... _- --- --- --- EDGE 2~;B DEEP CR. 0.3
88()E'.,22 ... 2 D:' 1 L --- --- -- --- EnGE 258 DEE}:' Ct<. 0.3
Bf')()62l..~M 2 nl ':> L ..... _- --- ,-- --- EnGE 258 DEEP CH. '.).3..-
e\S()£..22 ... ~~ L~Ei}:i 73 10() 4B -l~(. 3(l 10.25 EDGE 1505 DEEP Cf~. 1
H80622.3 EP '3 8() 42 66.5H 2 1 • 05 E:OGE 150~; DEEP CR. 1
88(>E.~27·., .1 E~S$=( 81 11B 61 90. £,1 1=<.46 GRAN 114fS- TAR f~. 1.7
\~~8()62"l. 1 '·)n 1 4':;'x..,- 55 5~~. 1 () --- GRAN 1145- TAR H. 1 ."

'""~. · ,
88$,)628. 1 E:~if::t <:: 91 66 8(>. (>7 9.77 PITT 1425 GR1NDLE C:f~. (>. =~~<

B8()62B.l EP a 50 4'3 49.38 0.81 PITT 1425 GRINDLE CH. (l. e.<
\~1.f~()£... ~:!.8 .. ~::~ r.::SP 73 8'3 46 66.B1 11.86 P1TT 1 ::,38 GfHNDLE Cf~. 1
e.f"06~:~9. 1 E:~~~F\

.., 100 60 H5. 1 '.3- 13.57 FRHN 1003 TAR H. 1 ~r· ,
E:~f~\(}C'\;~~'3." :1 {·f·ti 1 r' ---- _... _- -- --- Fr<AN 10(),3 TAR R. 1. 7':;"~.:\

8~::;('~t:.~~·~l:::t ... 1 E::~_ 31 61 4(. c' ,. ::;, ~r 4.48 FRAN 1003 TAH R. L "7__<.o.t ... ~ I

Ei f3.() S:::':'::t ... ~:~ E':~ 'E,f:\ 16B 104 42 7::'•• 16 11.7'1 Gf-iAN It:.22 TAf.j f{. 1 .-;· ,



STAT10N ::·-PEe. L/:::: COUNT fljAXLSN f-lll NLEN MEAN STD CO. HOAD STf<EAf-lj HOLlf~S

88>;.)629.2 EL 1 .~.r-t 44 43.85 --- GRAN 1622 fAP. R. 1 -r· ,
BB(}G29.2 nVl 1 40 40 4(}. 2=~ --- GRAN 1622 T(4r< t~. 1.7
880629. ;,::: LC ""- 66 49 ='~6. 68 6.19 GRAN 1622 TAP. P.. 1 "r~, · ,
880"lOl. 1 ref>'! 11 6(} 31 47.80 9.21 Ff<AN 1449+SANiW Cf<. 1 """.i.J

880701.l SU 1 37 37 36.60 _.._- FRAN 14()5-\-SANDY CR. 1. e;
880701.1 J·i\:: 1 39 39 39. 1 (} --- FHAN 1405+'3ANDY Ct':. 1 <::

• ....<

f-:l.E!O"?O l. 1 LC 1 .I~2 42 4':) -:;>c --- FRAN l'~05+SANrw CR. 1 x:
~.~....s

• i:.J

f~B(>7;; ..)1 II 1 t:::i-3~:\ ).7":'.::<3- ',.'.16 11 ~(9" 4() 8.23 Ff<AN 11~05+snND'{ CR. 1 itt ':.:(

aE!()IO=,. 1 E:St-\ +- 166 L 1'~O '31 23 1:.....-'1 - .. o:J 9. 76 \.oSARP. 1640 FIS:HING CH. 2.7.....< I , ~i._

B8(>7·()e:~ ... 1 Fftl 2 43 36 39.45 4.31 l-SAf"{F! 1640 FISHING cF:. 2 ..../

8.f~() 'l(~~:::~ I' 1 \iC:. 10 44 31 36.86 4.19 WARR 1640 F:ISHING CfL 2. '?

8.fv.)";t(}:.:< ... .i Lf< 2 C\(} '"7-" 76. £'(> ~;. 09 WAr<R 154'.:) F l SHlf~G crr. 2.1,..)

88()7'()~~" 1 EP 1 41 41 "")().95 --- WARP. 164() FISHING CR. .~ --I'..... ,
~~f.{() -;rfH:::,- • .1 r-:ltl :12 51 35 41. G3 ='" 1 1 N':~SH 1310 S\rHFT CR. 3

H.807CIG.1 nu 4 ::~ 1 ~~8 .I~3 .... 13 10.38 NASH 1310 SW:rFT CR. 3-
af~() 7·(>E\ .... .1 c.~ C:I::': 2 41 22 3:1.38 13.51 NASH 1310 SWIFT CF:. 3
880-;'06 • .1 SU 2 ~OC' 41 47-. '33 9.93 NASH 13l() SWIFT CR. 3-t-(o-(

\"::~ £.~ () 0/ (>L\.. i \.rc: 1 18 18 :1 ·~·f .. ::(() ----- NASH 1310 S\rSIFT Cf~. 3-
L~C~(} 7" ()f; ~ 1 c,-~-:;r-\ ,{ 1 J:, .~! L 52 E!~; 29 4'3. L.O 11.10 NASH 13H) SWIFl CR. 3
-:::ii:J(}"/(iC:>N .J. L_t::: 2 ~l() =/~~ €... L) .. 2::'~ g.os NASH 1 31 0 2;\-$ I FT CF:. ~

B"{:;'(''t}OC>-;O., .1 I.-.'-'::_;P 6~::} L ~.o_._.. -'-- -- ----- EDGE 1523 SWIFT CF~. 1.3
f..\B() -7 () 7.., E: ~:~r:~ O/,::l1 L ~-. -~-' ---- -- --- EDGE WTP I"At":: H. 1. =:.
g e"~() 7' () '?'... ::..:~~ LL; 1 L ----- ~.,.......... - ---- ------ EDGE \.oSTP TAP. R. 1 c'

• >:J

,'-.1f"(}7(}'/'N i..::: HU 2" , __0_"_- -'-- -- ---- EDG!::: \.onp T;:iH f~. 1 ..-
~.. · -'

\S8()-~r(}7°. [..! r::--t>1 1 L_ ---_... ---- -- -------- EDGE WTP -rAp. R. 1. =:c
E.l8(>7"(}7- .. ~::: CC'3 1 S _0_-- --- -- ---- f=:DGE \.onp lOAf< F:. 1 /0.-.i.J

f.iB() "?() -l' .. ~~ t .. :=.\~\ 213~;'" l.._ --- _0__ - -- --- Fr~AN ='~8-i- SANDY CR. 0.7
a8~')'} () "7 ., .3 (...lL: ~~ L ~_.- ....- --- -- --- Ff'1AN 58+ 0.7
8S(Yl()7 .. 3 F-f>l 1 L ---- 0_,0 __ --- ..---- Ff~HI'4 58+ 0.7
~38()-;(()7., .3 SLl 1 L --._. --- -- --- f:f-!AN 58+ O. ~,



'aT~n 1ON ·::;~·:'EC. L/S COUNT MRXLEN MINLEN MERN SilT> CD. HD;4D STREfWI HOURS

E!J{3(} 7' 1 ~:~ # .1

f.!8(}"l1 {:!i/ :1

8fj.() 7" 12., ;:,~

f~f..'(}}'1 ~::? or i.:~

8801"13. 1

880713.1
8f3()<'ll ~3.. 1

Bf!\(>7' 13. 1

8S0713. 1

880713.1

880713 ... 2

88(>713.2
r~8()~7 .1 :3. ¥ ~?

\:.:.J f:\ (~'7 .1 :.:.~" ~~:

BEj.()f~(~ 1 ..

B8(p:::i2'l ... ).

f~8()"'::j~:.~ 1 .. :1

880'321.1
BBO':]21.1

88(>921 •.1

Bf.!.09;':~ l. 1

Bfj.(>I::~f2 1., .1

SSO'.321. 1

SfH)'::)21. 1

B80922. 1

af1.()':'~2~:::~ u ~~:

88()/3~~2 M .{j

~3a(>·::t~~2....f}
a8()~322., .J:;'

f3. 8 (>f::i22 ., ~{

L~'Elf)

f.iH
E:~·,[~f...\

nH
L~·~3.~\

~":jU

LC
\,ft::

~n.J

FfJi

E"J3~{

l'jlIC:

::,;U

EP
EC
'...Ie:

L.C

rH
r~c

L'3
SU
',,' .!)

Ft>1
ESP

NONE
HONE

u:;
r.::c
su

HONE

L ._- ,_._.- .._~- --- .----- GRAN 15S-t- TAR R.
18 .t:,.t:, 24 311162 e:;. 3() GHAN 1 e:;B+ 1'AR f<.

L .._~- -_._- -_.~ --.-- FRP,N 1C,01 CROOKED CF~.

<:: J~2 12 30. ':':.3 11. C4 Ft<AN 1 5,)01 C}':fOm~ED CFf.~.

146 1 $,,)5 36 62.7"7 '3.79 NASH 1310 SWiFT CR.

2 4~( 3() 37.40 1(1.47 Nf.~SH 1310 s~nFT Cf;;.

1 60 60 59.60 --- NASH 131 () SlrHFT cr~,

:3 34 21 ~~-;r. S .../ C. 4C r·{A'3H 1310 ''::,~,HFT Cr<.
1.':.- ::=-.:<6 36- it"!.2() "7.47 Nf~SH 131° S~"l:rFr CR.o:J

S C.1 2& 42.. '3=~ 11,23 Nt=I'3H 131 (l S~HFT Cfoi.

75 9B 12 62.49 1/.25 HALl 1C>02 FISHING eH.
4 37 30 33.4·(l 3.70 HALl 10(12 FISHING CP.
':J ~<4 ....t'3 51.63 :3. ~~o HALl 1002 FISHING en..-
Sf 53 38 4.t:~. 48 4. (IS HAL.1 .1 5,)(>2 F:f'c'H.1NG CH.

66 L ._-- --- ._-- --- STOK 141& DroiN R.
'::tL/3';::'\ _._- --- _...... -_..... PEH'3 1), 2'=.( s. F:LAT H,

~~~L/6i =~s --- --- -- ---.- PE1'-!S 1125 ~~. FLHT j':~ ....

12 L. ----- -,-"- ...~- --.. - PEf<'3 1 :12~~ f.~ .. FLAI' f{ ~

.3L.l3~3 --- _._- ._-- --- PEf~S 1125 £:~. FLnT q
j ....

.L}L ./::'(8 --- _._- --- ----- PE t{'3 112'.::4 s .. FLAI' P..
1 5.)L/SS ._-- --- -- --"- PERS 112e~ ~3 .. FLAT r;,..

k:.! S --- M_' ___ -_. ----- Pt:f<S 112::( s. FLAT t--;~ •

lL/6S _..........- --- -_. -"-- PEAS 1125 S. FLAT H
=«}()*. S -_.- ......_- -- --- PEF':S 1125 S .. FLAT R.

PERS 114....t-l'{. FLA'!" R.
f,:<t:l-':fS, 5(>1 r..~. FLAT f{ •

1 r" --- --- -- --- PEAS 154"'" P1A'l0 CR.i::\

1 L _._- --- -- -._- PEF<S 1547 T1lAVC! CR.

1 S --- --- -- --- PEF~S 1547 1'ilf.)'(O CR.

PEf.:'3 1520·H1l.1 LL CR.

1 "'-• i::J

1. '5
1 c'.O:J

1 ",.• o:J

1

1

1

1

1
1

1.3
1.3-

1.3
1.3
1,1 :::f

YO <;;:.(>1 4

TO ~«()l 4
TO '::.,01 4
TO =:'() 1 4

TO 501 4

TO t:«) 1 J:'

1'0 501 4

TO 5()1 Jt
TO 501 4

0.5

0.3

:I.
1

1
0.5



STfHIDN 2\F~EC. L,t'S COUNT MA.v:LEN M.I f4LEN f'tfEAf·S SY!} CO. f'.OAD Sl'f~EArJj HOURS

H809;,:~;..~. t- EC 26 L ._ ..... ~.~ --- _...... --- GRAN 96- Gf~;.·iSS\{ CH. 1
880923.:1 NONE --- --- -- --_. PEr'.s 1125-f:~... FLAT R. 1
88()1323. ~:2 ~3U 2 L --- --- -- --'- DURH 1 '~71 + FU~T R. (}.5

f.!B(}~.:123. ~~!. LS ;2 L --- --- _._~ -_•.- DURH 14'l1+ FLAT R. (}.5

BHO'323. ;:.~ '.,.'c 1 L --- --- -- --- DURH 1471+ FLAT R. s..,"'>.5
~3~3(Y;:h:::: 3 .. ~~::' LC: ::." L --_. --- -- _._- DUf{H 1471+ FLAI' f{. (t.5

f)e:':"")'3~:.?3.. ~:? L CON :3 L _..._- ..... _..- -- _.- ... DURH 14'71-\- FL~iT J~ .. 0.5
~3.f.1.(>~~C!.:5. ~~:: ESP 25 L --- -"-- -_. --- DUf::H 1471+ FLAT r<. 0.5
f.j.t~()/32:~,. E:~::';~). 6.t~~ L --_.. --- -- _ .._- DURH 1614+ FLiyr R. 0.5
8f.~(Y::t23 .. :3 L·~'> 3 L ---- --- -- --- DUf~H 16.14+ FLAI' f<. ().5

BfJ09;;'?3.;~ LeON ~:~ L ---- --- ._- --'- DURH 1614+ FLr-iT R. i",). .. ::(

8Si(~=.;(H.).. :1 E1 L~:::I'·rAT SAMPLE~ UNION co., Sf~ 1957, LANES Cf.i. UNIO 19~<7 LANES Cf~.

890::':,00• .l nc LE:Nf~T SfiNPLE, UNION co., SF! 1'357, LANES CR. UNlO 1'3~,7 LHNES CR.
f.~ '::.:~ (>=:'(22., .1 NUNE -_.- --- -- _ ..... - Ft<AN 1106 LITTLE ft..
i:3·3()52i.:~ ill ~~ N\.JNE --- --- -.- --- FRHN 9& L1 'r'rLE fL

8':::10:':,22. 3 j-·K.tNE _._.- -'-- -- --- Ff<AN 401 L1TTLE f~ •
a J,:J()~:~2 ~:~~ ... J~t EC 1 '::J L --- --- ._- .• _- WAKE 2224 L1TTLE H.>..

f~ ':'1 (}::~ ~:-:.~? <; f:C: :..;:=:< L_ -_... - --- -- _._- !-)A!-<;E 2300 Fl:::'!~)LERS f-Jjl LL CR.
L~ ':Jei'::<2 ~~ ,.t';; !'·lUNE: ..,- ...~ ..- ..... ,-~ ..... -~.- '-"'- wm<:E 2308 Ll-rTLE R•
~~~':J(}~52~:~ N "/ L':C 2) S ...... _.- --- -- --- \.o)~-W;E 2333 LITTLE H.
8'.3()~5~~2., '/ EP 1 ,r"'

.~-_.. '-- _._- _...~ --- WHXE 2333 LlrTLE R;:.....

f) ';:f()t·;:.22., f3. i:.:::C 1 St ._ ...... - -."-- -_. .... __. \.o)Al-<;E 2320 LITTLE Fl.
8'3()~~2~:~.. '~J EC 10 L --_. -"-- -- --- FRHN 1003 TAR R.
~)St()~;~~2., .~) EL ~lL/2£i _...~- ---- _...... .......... f::-f;;..-:lN :1 ()03 Ti=IH f~.

t~'~.?(.)':::;22., '3 Ft>l 1 L ._-- ..~-- -- --_. FRAN 1003 T('~R R •
813()~52~~ .. ,~) LC: :1L/.1S ----- --- -- --- f= r<Hf'S 1 ()()3 TAf< f<.
aJ:3();:;~::!3.. 1 f~C·S 4 36 27 3(). -7=-:( 4. 11 NASH 1310+SI.HF'f CR. 3 ... :5
8 1;:+()523. 1 H'fj .3 46 26 33. ()O 11 ... 27 NASH .131 O+S!-H FT CH. 3.3
8~~()~:.(23.. .1 \,fC~ 2 33 22 2'7 III f::.~() 7.78 NASH 131 o+swrFT Cf~. 3,,3



STAT 1 ON '::'i~::<EC. L ~r', ;;:> COUNT fllf-i,'.(LEN I'll I 1'4LEN flEAN STD CD. ROAD S1·HEAr-1i HouRS

H\.o~ 42
HI-S 42

HW 42
TO SR 1003

'ro SR 1003-

TO Sf{ 100,3

TO SR 1003
·ro SR 1003

890~::~23. 1

a'::f(rt:<23. 1

890523.1

89()52~,* .1

t3'3()=<2t:(* ~:!.

8':..:t$..)~{2E(M 3

t:!;3~)e:.(2~( .... 4

8·::':l(}5~~t.<. ~~

8'':'-l()=<2=;. ~{

~":;.\':f()=;2e~.., fS

B';3()5i.::!E<. 5

89(>=-<2::<., is
8 i3()::<25. (;

81Z."'(>='<2e:~. f;
8~3052G. 1
8-::}()525 • .1

B i3()=<26. 1

~·~~·;'.f(}t:~2E.\. 2

!·3i3i...')~52b. :3

~1'::'?()=~~~£"'q .{)

8 <::-h:}='~ 3(,~., 1

8.'"3(}~5 ':-s()" ~?

890:;:<31. 1

8';;'.0::,31. 1

a·3()~(31. 1

890£,01. :i

8':;:10601. 1

f~90601. i

fV.'tOSO 1. 1

B906t'1. :1

SU

2S~'

L,C

'...(1)

NUNE

NUNE
NC.lNE

>','D
EC

E1
EP
>·,'D
EC
E~'

E::SP

VD

AC
HeINE

E·:~;.:t~(

E:'-~\f:(

r..::~.;~\

L:C:S
E~'~:.:.:t~\

L.C

LR

LC
EL
SU

\.'(:.

Ff"1

1 S

1L/S

1L/S

L

1 r';;:;

C'
0::.'

r';;:;

,-,
;;:;

100+L
1 L

1 ()+s

=~+L

3A L
£.~E; L

1 S

10 L

1 L

1 ~3

10 ,-';;:;

:1.0 r-';;:;

2£\ S

104
,.,
;;:;

::,.t. ,-,
.::>

2

44
1

5 ..;t

69
,,'J::..
o~,

47
2'1
"., to:"oiJ

~52. (}(}
e.:':2. (>7
6::~. 00

7.0? NASH
9.86 NASH

N;iSH
CABA
CRB;i
CABA
STAN
STAN

STAN
STAN
STAN
STAN

STAN
STAN

CHAT
CHAT
CHAT
CHAT
CH{.n
CHAT
EDGE
EDGE

EDGE
EDGE
EDGE
NASH

N~iSH

NASH
NASH
NASH

1310+S~HFT CR.
1310+SHIV'T CR.
1310+SWIFT CR.

1002 COLD WATER CR.
2408 L. COLD wnTER
2453 L. .t:<EAl'ol CH.

1228 BIG BEAR CR.

1225+B1G BEAR CR.
1225+BI8 BEAR CR.

1225+-£<1G BEAR CR.
1225+BI8 BEAR CR.

1'37'9 BEAf< cR.
1/37'3 BEAR CR.

1979 £<EAR CR.

1004 ROCKY R.
1004 ROCKY R.
1004 ROCKY R.

1 355 folOCK '( R.
1300 ROCKY R.

1305-fKiCKY r<.
WTP TAR R.

~~T}::'+ TAR 7<.
RFP ..- TAR R. TO

f{FP+ TArol Fol. TO
RFP+ 'n;r-.l P.. TO
1310+,SI-HF-r CR.
1310+>SWIFT CR.

1310+,SI-HFT Cr'~'

1310+Sl-dl--::r CH.

1310+SI-HFT CR.

~~ • .3
.3 .',• to)

~3. 3-

(}. ~S

CR. 0.5
0.5

(). '5
2
;2

2
2
1

1
1

1
1

1
(>. ~~

f~.e:c

0.3
(). "7
0.3



B'30613 • .1 NClNE

SI'AT 1 ON SPEC:.

H'::':JU6.1 ';:" • .1 f'oiCJHE

B':"V'619. 2 NIJNE
H 9(>t:.~ .1 '=I. ;.,~ f·i\lNE

8'::J0601. 1 (.~U

[';)f:J(}b():1 N:1 CSf:\

89")601. 1 C:CS

BTD CO. ROAD Sn1E~Wl HOUfoIS

NASH 131C}+SW1FT CR. 1'0 SR 100:3
NASH 1 311..)+S\-~ 1 FT CR. TO Sfoi 1003

N~~SH 1310+Sl-HFT CR. TO SR l()t)~3

SURR 104- AF:AFlAT f.i. ().5

SURR 1315 M1TCHELL H. 1 .:."• '-J

wILK 1993 ROARRING H. 1

WILK 26B MULBERRY CR. 1

l-SlLK 1546 REDDIES F:. $..) ... 3-
WILK 1135 y~mK1N R. (). =-(
~~ATA 1121 WATAUGA f~ • 2
WATA 1200 WATHUGJ:~ H", (). ::.;
BURr<: 143S+J'DHN1 S R. 2

14. 57 BUf~K 143B+J'OHN~S R. 2
'3. 29 BUf~K 1438+_TOHI'-~1S R. ;2

3.7'3 BURK 143'3-STEEL ~ sen. (}.7

1. 41 BUf<K 14s';.f-sn:::EL1 S Cf::. ().7

BURK 143'3-HTEEL ~ S CH. :(). '-,..,"

BUf<K 12£, LINV1LLE F<. .1

HAHN 2021 UPPER L. H rVEf·1 (.l. ~(

H~H{N 217+- LITTLE fL 0.5
H~~RN 122'3 UPPEf1 L. Hl'olEH 1
f'lAR-r 1415 CONOHO Cr.f. 0.5
BERT 1515 enSHIE fL ().5

BEH1" 125-? C~)SHIE f·:. l.,,'l.5

EDGE 301+ F1SHING CH. TO SF! 1418
EDGE 301 + F 1 SHING Cr.f. TD '3t:1 1418
RHND 1119 LITTLE R. C'

~,

f<AND 111'3 L 1 T'lLE H. "'--'
HAND 1 1 1 ':3 L I TTLE R • J<::'

~,

HAND 111'3 L 1 Tl'LE Fl. G'
;;J

5'3 90.00

39 :55 .. 4(}

47 49.57

34 3::'~. (}(}
='~4

3S

106

£-1

MAXLE"N MINLEN MEAN

1 S

3L/3Et

8

:3

):;;.
o..J

2

b S

L/S COUNT

l~<+-L

L

3 i..) S

686 S
'-"- <'"I ..-:>

1 (H"L

10()+S

1 .-.:..'"\

L

130 L

13 L

'3 L

2()()-i-Et

E 1
t:"c:
{.}f·i

El
A\.l

n'·)
'.,.',0

';:,<P

\.IC

L::C

'./i)

E.'e

LC
f: 1
::,,:C

NONE
EC

B':,J050S• .1

8':J06()6. ;,.~

f ..v::,t(>E,(}·;r" :3

a9060}'. it

fY::;:'05(}5.3 NUNE

8S~0606. -4 NONE
BS}<.)60S. >;:; NC.\NE"

8'::'+0606. (, NUNE

~::;';JUG07• .1 LH

/.Y:J06',Y!'.;:>. 1'~\.JNE

81:~}(}C\(}~lSl .it

8-::':IOS1 3. 2~

89()61::; • .1

8'?J()t,(}';r _ ~{

890607.3

89(>S07~3

890607.4

f-!J,':J(~f:.~~:?().. 1

~31:::'i()E.\~~ £:\.. J.

fY:::l(}6;:'~O • .1

B906;28.1

fY3 Of:_~;~{3. .1

B906;~8 • .1



SHn .1 ON Sf::'EC. L/S COUNT l'JlAXLEN fJlINLcN fJlEAN SY.\) CD. f~OAD STREAf>i HOURS

4L/S

11E1. l_/13

4 L

L

15i::, L

1 S

L

L
2()(}-t· L

8

1

1
1

1
1

1

1

4
-4
4
4

4
1

1

1

1

B

<:.-
i;;J

(,.s
().5

(). "]'

(). '1

0.5

0.7

6
6
IS
is

0.3
Cf::.

CR.
FEAR

FEAR
FEAf-l

FEAR
TO 2123
nJ 2123
TO 2:123

1119 LITTLE" R

1340-LITTLE R.
1 3i~O-L I FfLE R.
1340-L 1 T YL£':: f~.

1 340-L 1 TTLE R.
2156 BEAR Cf?

21 :'56 BEf.H~ CH.
21 =:.5 BLAH CH.
2156 BEAR CR.
21 e,6- BEAf:: CR.

158 TAR R. DOWN}300M
:1 e,8 TAR R. DOl-~N)- 3(II,)I',i

1214 GR. COHARIE CR.
12:14 GR. COHAHIE CR.

130 WACCAl">lAW H.
1 3() WACCAMAW f~.

L. WACCf.iP1AW AT s·r. PARK
L. WACCAfJlAl-S AT ST. PARK
L. WACCAMAW AT ST. PARK
L. WACCAMAW AT ST. PARK
12()O+SOUTH Po.

17>')2+L 1 f1fE STON£::

l';r02+-LIP1ESTONE:

24- N.£'::. CAP£::

24- N.E. CAPE
24- N.£::. CAP£::

151'3-N. E. CAPE
39-t· L1Tl'L~ f::.
39..- LITTLE R.

39+ L IT"fLE r<.

RAND
fJlONT
f>10NT
f40NT
PlONT
CH~".:jT

CHAT
CHAT
CHAT
CHAT
GHAN
GRAN

S~iP1P

SAf-JjP

COLU
COLU
COLU
COLU
COLU
COLU
S~WiP

DUPL
DUPL
.DU~\L

DUPL
'\)U~\L

DUPL

JOHN
301'1N

JOHfo.S

~ -~ ....
~(. ~~

1:1.4460.00

33.00

""'C"
~;;;.c

20

i::\2

44

L,I~3

72

e:~+.'C:\

L

e~ s

L

L

L

L

L

L

L

16

3 St

lL/S

1 L
lLlS
7LlS

50+L

SL./S

1 <:.-
~,

8':;;(>528. 2 \,tC:

~3·::)(>£~2'3 ... 3. \/C~

B'3()628. 2 Ft>1

f~':::i(H::,21;:~ ... :1 \/D

B{::!()6;;'~'3. 1 SU

8~1(·}E.,28. ~~ (,.,lD

8'30628. 2 ESP

890628. 1 FPl

f~ '~.J() "71 ~.;: _ ;,:.~ [~:F--

f., ':';$..') -;( .1 ~?-.., ~::: L. F-~

8i.~K> 7' 1;':;:. ;,i E\.-S
t:) I:') (~ -,,: :~ 2M 2 L. Ci

890713. 1 NCINE
f3,:::}()~;11 3. ~::': f-.:-:~3f:t;

89(171 3. ~':' "/n
B907:1::'L.3 EF
B'3071.3.:.3 f.::CON

S';)(171 3. :3 E 1

8'30629.1 EX
890629. 1 E.C

B90705.1 AH
890705.1 EC

890710. 1 E1

890710. 1 EC

B90711.1 EW
890711.1 EF

890713.4 ESP
890724.1 EC
890724. 1 El
890724.1 SU



89(}724. 1 ~~U 4L/S

8~:.t'..Y;t24. :( F'M AL/3£i

89()725.1 SU 30 S

890"725• .1 LC .L) ~.:

89(}7·2~<.. 1 AU ~:2 S

8·3(}·l~!=~ • .1 '·,.'C 180 Si

8'3C}7'2~SM 1 F:N 102 t"'

""
eS~()·l2::~ .. .1 EL 3.f~2 S
813(Y?·2~5. 1 E~::::t~\ 12'.3 S
a~#(}·?25 .. 1 LC'':; 21 ,-',

""
8'30";"'26. 1 j'..jClNE

B~::H)"l'26 .. :.:~ EC 1 S
H90·?26. ::.~ LO 2 L

fj'::.t(>72S. ::::. EC l"'"t L:.'

f~'::J(}7'2£" .3 LO 1 L
ty::':)(}-;l2t\., :3 U1 3 L.

e.'::,+(} '726. • .(j EC 1 L.

8"::H)·/2~t .. .1 L~'St::( 119 L
8':;;t(> -l2}" .. 1 EP 1 L
8';'::f()8()2 .. 1 [OF ~!. ~::i

8'3()80:::'. 1 EU 2 L

89080=•• .1 f::~;~\ 100+' L
B~.,I.)8()5 .. ~~ hHJNE
8':;)()81,):::'. 3 SU 2 .~...

""
890805.2- ESP 10+ t"'

""
8Sl08(>"l • .1 LC :~ L
fY3080'? 1 t:::81=.\ lIb L
fJ. ':::}()[:5(} 7" .. ~~~ r'40NE
a/3CI'~:;'()[:).. 1 C:::::lP

B'::'+()8(}8f1 :i LC:ON

STATION ~.'PEC. L ,',~

0' ;;::. COUNT 1'1AXLEN f1jINLEN f'1EAN STD CO. ROAD STf<EAf>'j HOURS

J'OHN 39+ LITTLE F~. 1-0 2123 0.7
~TOHN 39+ LITTLE r<. TO 212:0$ 0.7
NASH 1003+SWIF1' CR. TO NC 48

NASH 1 ()(l.3+SW I FT Cf{. TO NC 48

NASH 1003+SWIF1' CR. TO NC 4B

NASH 1003+Sl-HFT CR. TO NC 48

NASH 1003+SWIF1" CR. 1-0 NC 48

NASH 1003...·S~·)lFT Cr~. TO NC 48
NASH l003+SWIF"f CR. ro NC .f?B

NASH 1 O(),3+S!-):1 FT CFr. TO NC 48

PITT 17'1"l CHI COD cr~. 1

BEf<T 1500 CASHl£.:: F:. 1

BERT 1 =.00 CASH r E H. 1

CHOW 1210 CHOWAN f~. 1

CHOW 1 2 1 0 CHOWfoiN F~ • 1

CHOW 1210 CHOWAN F<. 1

CHOW 17 CHOWAN H. ~). f:(

WAHf:: 15•.>9 L. FISHING CH. 1.5
WHRR 150'3 L. FISHING CR. 1 ..".• >:J

CUf1f.E-t CAf~',,'Ef{S CH. NEAH Cf~~'E F 1 .. =.'
ORAN 1538 t4. l::'-ORK L. f.!IVEH
C}f:(AN 1538 N. FOf~K L. RI\,EFoi

URAN 1520 N. FORK L. RI'·/ER

DRAN 1 t,'40 s. FOF:K L. t< .l'·.'Ef{
ORAN 1 =;4() S. FORK L. RIVER

DUf'<H 1451 L.r 1""LE f1. 4
DURH 1461 Ll rru=: fL 4
DUF:H 1515 L. f1ICH.lL (t.5

})URH 1614 FU·n R. 4 ..-.....<

DlH<H 1614 FLAT f{ • 4.5



STATlm·..j ":":PEC. L/S COUNT MAXLEN f'!il f·.JLEN f~EAN STD co. fWAD S1'RE~:Wl HOURS

890B(.)B. 1 LS -_.- -,,~,- -- --- DUf~H 1614 FU:n R. '+ II 't,
89;,)8080. :1 AC ---- -<-- -- --- t~LlRH 1 E>.14 FLAT H. 4.5
8'30808.2 ESP 82 L ~._- --- -- --- PERS 1734 l.>EEP CR. 2
89(H3$,.")8. ~~!. SU 13 L --- ....._- -- --- PEFcS 1734 nEEf.:< CR. ;2

890808.2 t·iC.~ '3 L --- _.'-- -- --- PERS 1734 DEEP CR. 2
89()B:10. :1 AC L t,'" --- -"-- -- --- PEf"<S 1120 S. f::LAT n. 1.' ;:,.\

B J:3C'l{Jl ()" 1 L::'.:..\~"\ L ...~-- --- --- ._-- PEI~S 1120 S. FU·n f.r. 1
8';:f S••)8i (}.., 1 SU i.:! l_ --- u ___

-- --- PERS 1120 S. FLA1' f·L. 1

13'301310••:;>. r;:~:H-"\
___u --- -- --- PERS 1715 N. FLAT P 2

S ....:t(}81 ('> M ~:! ~1C
-_._. ---- -- --- PEf<S 1"1 t.< N. FLAT f< • 2

fJ9(H.11 ()II 2 \).f.) - ............. -""-- -- --- PERS 1715 N. FL;-"r1' P 2

~3~f(}f~1 ().., ~~ S,Ll --- --- -- --- f:<ERS 17'15 N. FLAT f{ • 2

890131 $,). 3- NONE ---- --- -- _._.- PERS 1 7" 15 CHt·iPPELS Cli. 1

8090811.1 E~~~'~ £'i --- _.._- -- -_.-. Gr<AN 1£,22 T;::iR r<. E-{2LOlr~ nfUDGE

8'30811. 1 F.L ?I, EP S --- --- -- --- GRAN 1622 TAR R. BELOW BRIDGE

8':'10811. :1 SU S~
_... _.- --- -- --- Gf.fAN 1622 T~~f{ R. .t,:(ELO\.oi Bf.f .1DGE

8'3()f.H 1. 1 LC S -_...... ---- -- --- GRAN 1622 n~R R. BELOlrS BrH DGE
fj':;:t(H3:11 • .1. \.i(~: S --- _.~- -- --- GHAy<i 1622 n:lf~ H. .!::,ELOW [<fUDGE

EV.:lOBl1. 1 FN S _._-- --- .-... _- -_.-.. GR;-"~N 1622 T~."iR R. BELO\.oJ Bf.! I DGE

a'"J08:l. :1 • .1 ;::-lU £~ --- --- -- --- GfotHN 1622 TAf< f~. DELOlrS Bf~ I DGE
f3. i3()'3()8, 1 r::.::C. 86 a=-< 50 6B. '70 ""l.80 WILS 5Bl CONTENTNEi=~ CR. 1
f.\'=.f()·:::'()f~. J. E1 L ---- --- --- --- lrHLS 531 CONTENTr,~EA Cfot. 1
t~'3-()'3()81" J. fll 1 S --- --- .~-- --- WILS 581 CONTEt,nNEH Cr-;!. 1

E.\':r(>';:t()8 ... 1 EP 7" S 1 "72 ~7a "',12. S.)(l --- WILS 581 CONTEN-rNEA Cr<. 1

8ShY.:.10B. 1 t·/C~ 1 S --- --- -- --- lrHLS 581 CONTENTNEf."~ CR. 1
8'30908. 1 ;~U 1 r~ --- --- -'- --- \.oHLS 531 CONTENTNEA CR. 1;:::.

890'308.1 ~3U :3 78 61S 1'0.33 6.66 WILS 581 CONTENTNE;·i Cf~. 1
B ~f$.)·l=t(}f.\ ... ~~~~ PH 1 ,"' ... ........... - --- -- --- ~10HN 42 LITTLE r<. @ BfHDGE 1;:::.

89()'3()f.\_ ~'.~ (-'Ie. ~;O+L --- --- -- --- JOHN 42 L1.'fTLE R. @ BRIDGE 1
~3·::f(}-=,f(}E.\. ::..!. '-:)1 50+L _._...- --- -- --- SOHN 42 L1TTLE f' @ BfUDGE 1'..



£n"AT ION SPE'C. L/S COUNT MAXLEN MINLEN MEAN S"fl) co. f~Oi..jD "",~Tf<EAH HDUf~S

Ees 8 S
EC LENAT SAMPLE
El LENAT SAMPLE
VD LENA) SAMPLE

VC 1 L
EP 50+L
LC 1 L
AU 1 L

ESP 100~ L
SU 20+ L

CHOWAN R
CHOWAN R.

89()'308. ;,:.;

8909()8.2
8'';30'30B. ~,:>

890':'1(>8. 2
f.\ ~3();3(·}f.\ w 2

8':H)'='f()B. 2

8'30'311. 1
,':\9091 E • .1

890'316. 1
,\,~ ':4 (} '=-t i f.,- III .1

e,'::.'IC,'?116. 1

f~,::)(}r.:~ 1 Su 1

!J':Ol()916. 1

>'.390':0.16. 1

8'':,H.)91 S. 1

~:y::} 1 ',)(}(>. 3.

B':.:tl000. 1
8 '~J :1 (}()(}... i

;,:IOO':~06. 1

·~:.t(H)~:< 1 7' III 1

J3C~()::~ 1 "l ~ 1

.:~~()(}-:.:~ 1 -ll< i

900517.1
90(}517.1
r.:3i...?("~=< 1 ~..,. III ~~

900517.2
900517.2
':::f('>(>::< i 7 .. ~7!.

'=';()i.)t:~2 ~.:1.. 1

'3(>(}~~E~13 ... :i

NDNE

f'f'!1

~'3U

;:::lU

'-,.Ie:
C,L
{ ,-,
!._L-

r~~:;tf.':(

t'HJt·~r::

[:~S.:f::{

F'j)1

~lC:

'dU

t·iC:

LeUN
LC

r:::s~(

AU
E::SP

AU

52 ,~".

,;;......

9 r"
Q

18 .-~.

;:.:\

,9,9 E.~

324 f.:~

3- r;::;

e~as s

":;''''' l_~ ..~
1 L

100"- L

1 L

182 L

3- L

40
1

.5

1

:1

93
)..":.Wl.":.,.
_<l-..'<

8A

'74
2(~

39 81.90
).":;;.c;.- 55. i~O"J~

69 7':5:. 33
"74 7'4. ):)()

20 20.00

1 (~. 52

7".7")"

J'OHN

~'fDHN

JOHN
~lOHN

J'OHf'..j

~lOHN

t/l~~C(}

NASH

NASH
NASH

NASH

NASH

NASH

N~iSH

N~~SH

SAr/lt:'
SANP
SAr':j~'

PiCDU
PERS
PEI:'.!S

~'Et{S

PERS
PEf{S
Dur--!H
1}Uf'<H

DURH
DUHH
CHOW
CHOj..~

42 LITTLE R. @ BRIDGE
42 LITTLE R. @ BRIDGE
42 LITTLE R. @ BRIDGE
42 LITTLE R. @ BRIDGE
42 LITTLE H. @ BR1DGE
42 LITTLE R. @ BRIDGE

1631 L. TENNESSEE R.
:1310+SWIFT CREEK
1310+SWIFT CREEK
1310+SWI~T CREEK
1310+SWIFT CREEK
1310+SWIFT CREEK
1310+SWIFT CREEK
:1310+SWIFT CREEK
1310+SWIFT CREEK
12:14 L. COHARIE CR.
1214 L. COHARIE CR.
12:14 L. COHARIE CR.
221 SECOND BROAD RIVER

1125 S. FLAT R.
1125 S. FLAT R.
:1125 S. FLAT R.
1125 S. FLAT R.
1125 S. FLAT R.
1471 FLAT R.
:1471 FLAT R.
1471 FLAT R.
1471 FLAT R.
13/158
:13/158

1
.1

1

1

1
.1

0.3

0.7'
(~, '7
().7

().7

0.7
2.7
'J -:t
a,;;,:.;•• I

'::> l'
l,;.:.;,11 I

2.7'

4
4



£~TA1' 1 ON f,PEC. L./S COUNT MAXLEN MINLEN MEAN 'o3TD co. ROAD '.:nf"E~H"1 HOURS

~:.t()().=~~~'3. 1

'3(H)~S21=:t N i

'.30052'3. 1

900529.1

90052'3. 1
':;:*0053;,). :l

':::!(>s'Y=:,30.1

90(>530. 1

':'?()()5 ~:s(} '" 1

l=-t(}(,=<3(1", 1

900i-':'~(i5. 1

':»,»,)&05• .1

90060~:;. 1

9(>0605. 1

'3()()SC'G. 1
'3()06(l&. 1

'3()OS()G. 1

9(>0&()£,. 1

'3(,'0606. 1
'::':1<.:>0&0-;.'.1

'2\0()60'l. 1
';:'}()(}6(} 7 ill 1

'.::!006()7. 1

':'.K>060"7. 1
'3()()f)()7- .. ),

900&07.1

'300607.1
900&11.1
900611.1
900&11.1

LN

LO
LF!

El·:'

r-H
S~·\

LFo!
LD

LN

EJ:'
E,__ <!,

f:'f"l

EHP

10:1
[~C:~~

LC

VC

Ff-4

EL
E£~-3t:{

Ff>l
AU

SU

LC

EL
l·/C:

ECS

L ,-,
;;::.

E::S~':'\

EP

.3 L ..__ ..- ..._.~.. - -- --- CHOW 1 ~&/ 1 =~a CHOWAN r~. 4
14 L ~._- ._~--

......._. --- CHO\.o~ 13/15B CHD\.o~AN f~. 4
b L --- ._-- -- --- CHOW 13/158 CHOWAN R. 4
2 S ..... _.- ._-- -- --- CHO\.o~ 13/158 CHOWAN f~ • 4
1 S .__... - ._ ..... - -- --- CHOW 13/158 CHOWAN R. 4

28 L -_..... --- -- ---- GATES13/158 CHO\.o~(.:jN f~. 2
4 L ---- ..... -" ..... -- ._-- G~rn:s13/1=;8 CHOWAN R. i2

14 L .......... -- --- -- --- GATES13/158 CHO\.oSAN f~. 2

1 L --- --- -- --- GA'fES13./ 1 ::;8 CHOWAN H. 2
1 L --- --- -- --- GATES13/158 CHD\.o~AN H. ;2

EP lOOL ---- --- -'- --- Ff~HN 1003+TfiR R. TO LOUISBURG

12 L --- --- -- --- Ff"AN 1003+TAR r<. TO LOU.ISBURG

100+ L - ....-- --- -- --- FRAN 1 ()03+TAR R. "1"0 LOUrSBUl'm

L --- --- -- --- F},~AN 1 ()()3+T~~R R. 1'0 LOU.I'o3BURG

1 £t --- --- -- --- Nf-1SH 1331+WIBB~S MILL nip. R. TO NC 581
""lL,l3()S --- --- -- ---- f4A'3H 1331 +\.oJ1 f.~E1 S f-ljl LL THFI f~. TO NC 581

w., /:"' _m_ .._ --- -,- ._-- NASH 13.31+WIBS'S MILL T.':m R. TO NC 581~~ w-

i S ---- --- -- --- NASH 1331 +WIE{.!::{1 S f-ljlLL TAf~ f~. TO NC 581
2L.l'5S -_ ..... - --- -- ---- N~iSH 1331+WIB9'8 MILL TAR Po. 'fO NC 581
3b.i~

,..... --- _._-- -- --- r·~A'o3H 1310+S\.oSlFT C:f~ • TO '3f;: 1003p

/35 S -_.. _- --- -- ---- NASH 1310+SWIF'r CR. "fO Sf-.! 1003
14 ,-' --- ---- --- --- NHSH 131 >,)+S!-~H::-1' Cf~. -1'0 SR 1003;;::.

16 S ..... _- --- -- --- NASH 1310"-SWIFT CR. TO SI::J 1003
3. S --- --- -- --- NASH 131 0+'o3W1 F'T CR. TO 'o3r< 100:.3

26 £1. ._-- --- -- --- NASH 1310+S\.oHFT CH. 'I'D SP. 1003
~'l ;t;;' ("", --- --- -- --_. NASH 131 (l+'o3W1FT Cf;:. TO Sf.! 10031_' ;;;>

11 r' -.._- --- -- --- N)CiStH 1310"-S\.oHFT CR. TO SP. 1003;;::.

10+L --- --- -- --- \.oSAl-<:E 2224+L. fU .....EH TD SR 2308
100+ L ---- --- -- --- Wt:iKE 2224+L. RI"jER TO SR 2308

:.3 L ---- --- -- --- \.o~Ar<E 2224+L., f"l ~.'Ef{ TO Sf~ 23()8



9(.)0611. 1 Ft>l 1 '";:;:.
9(l(f612. :1 ~~C :1 L

'30()612. 1 CSP :1 ()O .... L
'300612. :1 EL 40...· L

'300612. 1 Ff>l 2L/4S
":-:t()OEd2. 1 ;-)U 28
90()S12. 1 SU 2Et

'3()(f61 2. 1 LC 4L/6S
90()612. 1 L r ' '::>1:.'1...;:. ""';:;:.

900613.1 ECS :3 ~

900S13.1 EL 61 S
'='~()',)61 3. :1 l·iC: :13 S'
S?OOG13. 1 FN B r';:;:.

'3()()G 13. :1 L~:::-i~~ 67 S.;;

i;:!-()()6 1 ~~ Ir 1 f:iU 1 ("
;::>

'300613. 1 L.C :1 S~

g()Ci'b 1 3... ~~~ E':~';~'\ 138 1"
~

900613. ~? l·/C: 42 S
13()()b 1 3 It ~:~ EL 33- S
'::'f()()E.,,13. -.:.~ f'!"l l '3
9()()613.2 J":3L~ 2 ~3

'::'''()OG13. ;2 LC :1 S
90e'&13.2 E:CS i?~ S
'30()613. :3 EL 1 =-? ,....

~<, ;::>

900S13.3- SU 1() P";:;:.

'300613. :3 AU "l 'ci

900613.3 Ft>l 31 ,~

;:;:.

':J0()61 3. :3 I·/C: 7'::) '3

':"?OOS 1 3. :::; ESP 318 r't;:.\

'300613. :3 F,es s ro'C>

STATION ::':.}:'<f':C. L/S COUNT MAXLEN MINLEN f4EAN '31'D CO. ROAn ::':.1'F<EAl"l HOUf?S

WHI-<E 2224 +-L. RIVER 'ro SR 2308

GRAN 15+' TAf< R. 1'0 HC 9S

GRHN 1=.+ 'rAI~ R. TO NC 96

Gf<AN 1e.'+ H.}R R. TO NC '::J6

GRAN 1 ~.+- -rAR R. 1"0 NC 96

GRAN 15+ TAR f? • TO NC 96

GRAN 1 ~.+- TAP. R. TO NC 96
Gf~AN 15+' TAf=: R. TO NC 96

SPoHN 1 ::.'+- TAR R. TO NC '36

NASH :1 (}03+-SW I Fl' Cf<. TO 1 95

NASH 1003+SWIFT CR. TO r (35

NASH 1()03+Sl.-~IFT Cf~. TO 1 95
NASH 10<.)3+SlrHFT CR. TO 1 '35
NASH 100S+Slr~lFT CR. ILl 1 9::4
NASH 1()03+-SW1:FT CR. ra 1: g~f

NASH 1003+·SWIFT CR. TO 1 9='<
NASH 1003+SlrHF'r CR. TO 1 g=..
NASH 100S+S\.oHFT Cf<. TO 1 9::(

NASH 1003+-SWIFT CR. TO I /':..~~~

r-·~ASH 1 ()()s+-Sl.-H FT Cf'<. TO 1 i""I.;;'
::J_~

NASH 1 C'03-+£:'W.l: Ff" C}~. fO .l: '35

NASH 1 O()3+-O;::'l.-~ I f::l' Cf{. TO 1 '£'15

NASH 1()03+-S~HFT cr~. TO 1 J)5

N}'::tSH H)03+-Sl.-H FT Cf<. TO 1 95
N~~SH 10Cl3+-swrFT CR. 'ro 1 '35

NAS,H 1 003+-'31.-~ 1 FT CH. TO 1 95
NASH 1003+SWIFT CR. ra r 95
NASH 1 (f03-t-'3\-~ 1 FT CH. TD 1 '=..5
NASH 1('03+;":'~lrnFT CR. TO r '.35
NA'3H :1 003+-'3\.o~ 1Ff Cf~. TO .1 i:.t5



S'T"I=n"" 1 ON ::,~PEC. L/S COUNT MAXLEN MINLEN MEAN '3TD CO. HORD STF:EAf1l HOURS

:3

0.'1
1

1

O.S

f.,).7

':J ....
""".~

0.5

0.3
0.7

2.3

(l.5

0.5

2.3

2.3

2.3

2 .. 3

().3

2.3

150::,--DEEP CR.

1253 S\.<HFf eFt.
12:::,3 swrFT CR.
.1253 SWl FT Cr<.
97+ BEECH BR.
97+' £{EECH HR.

14()6-BEECH BR.
.14()6-£{EECH 81'<.

48+ SWIFT CR. TO US 301
48+ ~MIFT CF:. "fO U'3 301

48+ SWIFT CR. TO US 301
48+ SWIFT CR. TO US 301

158+ TAR R. Dm·iN} 300t>1
1 -;< 34 -DEEP Cy<.
1734-DEEP CR.

1734-DEEP CH.
1734-DEEP CR.
1 "7:34-DEEP CFI.
1734-DEEP CR.
l734-DEEP CFI.
1001+TAR R. TO 1609
1001+TAR R. TO 1609
1001+TAR R. TO 1609
.1 0',) 1 + T;:H:; f<. TO 1609
1001+TAR R. TO 1609
421- BLACK H. LO\.o,l PH

217 LITTLE R.
217 CAPE FERR R.
217 CAPE FEAR R. :3

210+ C.F. RIVER BELOW LILLINGTON

~\Er~8

EDGE

EDGE
EDGE

EDGE
EDGE
EDGE
EDGE
EDGE
NASH
NA£,H
NASH
f'~A'3H

GRAN
~'Er~S

PERS
f='Er~'3

PEf-lS

PERS
l='E 1'<'3
f:':'I~AN

FFIAf·S

FRAN
Ff<Af·S
FRAN
HAf<N
HARN
HARN
HARN
HRRN

~l_ (}7

.ft.O?

£'_ 92

8. 17'

4.95

21 .......... x:.-);'"
~~.,-,.::J

,--
2() 3::<.,. 3~-;

43 =~-7. 64

6'3 72. t=-jO

63 £,3. S,)()

33 33. ()().

38- 43.00

40

76

£'\-7
47

63

33

48

1

1

1 '7

2

30~3

20

~~t_ /8

2

11

2()+' L

40 L
1 S

1 L
1 ()=.~ L

;::;0-1-- L

4+- S

286- ~3

121 f.\

12 r'"::J.

7' r--
c:::-

\'.~L/8S

5L/2'2:~

1L/3'i:.:;'

1L/S

41L/S

1 ()o-\-- L

1 ~:~)..)+ L

~~~()L./ :'~>.)'::\

90061 i~.:3 ESP

·Z,4(>(}£.~2(}" ~:~~ ~:.~ :::~f:{

'300614. 1 E:£~P

'300£, .1 4. ,:~ E ~,p

'30Gb 1 4. ~:2 FN

90061.t~. 2 AU

':OK>()€:, .1 4. :::;: E }:,

':3()() f" 1 4. .J~ E:: ~.:) f~

':~t(>O€:,.1 .t:~. J:~ E~'

'3()()61 '3. 1 L7:'.:·:::.t:\

'::)~~)(>£, 1 '~J.. ). t:: L

i.:J()()G19.1 \iC

':.:t(>(>&2::{ • .i f··Jtjf·~E

'.30062::;.;::" l'.·IONE

i3()()b~::~1".1 r:::J~:~~}:_\

·:J()(H:)21.:3. t=i_

':0Ct(~~L~2 1 It I L. (~:

9006.19.1 FM
900620.1 AH

900621.1 VC
900621M 1 f~M

'3(}(>825.:~ E:~\~(

90062;::•. ,.3. EF

';:+00626. 1 C. CDf-·}

900620.2 VC
9(>0620.2 SU
900620.2 AC
9(}(}S2(>.2 VD

900620.2 F:M
'3(>()62(>42 AU



STATION ':::iPEC. L/S COUNT f-liAXLEN Mr NLEN ME Af,$ £.lTD CO. fl.OAD S1'}'{E~W! HOUf~S

13()()6i.:~G4I .l f.~>F! lL/'d -_._ ...- '---'--' ---- --- HARN 210+ C.F. RIVEf~ BELOI-S LILLINGTON
'~1:s.:)(}£\2£\. .i c: ~;~:~f.:.:~ ;;:~J:,L/S _....._- ---- -- --- HARN 210+ C.F. f<lVEfoi BELOW L.1LLINGTON
'300(~;26. 1 EF: llL/5 ..---- _......- -- --- HARN 210+ C..F. RI\,1EH BELOW LILLING'rON
':':t()(}626 • ,;: LC: ':J'-' --- --,-- --- --- HARN 210+ C.F. Rl'·...EE .t<ELOW L1LL.Il"·SGTONIt._O::>

'300626.1 AU 1- .__.- ---- -- --- HARN 210+ C.F. FLfVEH BELOW LILLINGTON;::>

':'::'0(1625. ,1 fOf'l! :~S\
_..._- ---- --- --- HARN 210+ C.F. f<.1 '·...El'< HELOW L1LLINGTON

'2-'()()62(:)* 1 5U ~3 ---- 0___ - -- --- HARN 210+ C.F. RI'·...EH BELOW Ll:LLINGTON
'~I(;OE.,2S. 1 ',,'e s -_ ..... ~ .._- ._-- --- HARN 210+ C.F. t< l .....E f{ BELOW LILLINGTON
'3<.)('.626. 1 E:-r 1/2 1- --- --- -- --- HARN 210+ C.F. Rr\,1E}"~ BELOW LILLINGTON;::J.

·:::tS~()f.\~~ 7 M 1 E:r~ 11 81 55 -l2. i..)() 8.61 CUf-1,8 C. F. f-l 1 VE f~ ABO',.'E CAfi,'·/Ef-lS CREEK
i':'h'.)()627'. 1 Ef~ IB 122 54 '3'"7. 3'3 20. 2-' CUpH.~ C. F. RI',,,iER A£'<[J'.,,'E CARVERS CREEK
·::..=-+()()S27" M i f'~:: ''::if>· 117 1 V3 49 80.59 11.28 CUf'1E C. F. r11'·,'Ef"-l ABtY·..'E CAH'·iEf<S Cf:iEEK
'3()()£,2 7"... 1 LC.ON L --- --- -- --- CUi~"lB C. F. Ri\,lER ABUVE CARVERS CREEK
I:::'t()j...}£,~~ -;;:. i El 4 53 49 =<1. (~(} :1. • 63 CUr-1:£~ C. F. f? 1 VE f-l ABO',/E' CAf-lVf':}-;:S CREE},
'3006>~B. 1 LcSP 40+ L --- -_... - -- --- CHAT 42+- BUCKHORN CR. () ... 5
':)()1.)£\2E~",1 '",iU 1 L _._- M___ -- _._- CHA1' 42+- BUCKHORN CR. 0.5
~3()C~C~28... 1 Pd: 1 L _._ ..- --- -- -,-- CH~Yr 42+- BUCI-<HoRN CR. 0 ... ~(

'3()() ./()t:.<• .1 EF 4 81 6e> 7(}. 7"~( B. 92 CUfliB C. F. f<.1 '·"ER E. uf': FALCON (1.8
'.3()() ~i'('>E~, 1 E~ ~;~:.\ 8 '37 51 64.75 15.'39 CUMB e.F. R1.VER E. UF FALCON o.a
·:;-JO(170t;,•.1 E1 1 49 49 49.0() --'- CUMB C. f:. fi,.1 VER E. DF FALCON (:t.8
90(17"0=.,. 1 f:: ~~!

., loa 50 BO.14 24. a9 CUI>1B C. F. R P·iER E. OF' FALCON 0.8
t:::J$..)(}~l(~::'{" .1 LON L ..._-- ..-._- -- --- CUrJIB C. F. f<.1 ',.'ER E. DF F:ALCON 0. 8
'~:J()()'-7 () 7::j ,2 LC 2 7'" 64 GB. =:(() 6.36 CUp"lB BELOW LAST SYi-if 101'4 1. =.C,..::-

t;:'t(i(,~;r (>~5 ... ~~~ E:~:~\~{ 14 ""lG ~"J &2. =«) ~r 1/ 54 CUfJ~.t~ BELOI-S LAST S1"Al'10N 1 II::'l_"~ . ~(

'~7()()7·():-:'~, ~~.~ LC.DN L ---- --- -_. --- CUl>'lB BELOW LAST STA'r ION 11/ e.;
'::.t s..)(}·;t"(}5 .... ~? t:l'~ .3 8'3 5$ 7"4.33 15.57 CUMB BELOW LAST STATION 1 C'• ;;;J

'3)...~()}'():.::~, 2 EF 2 67' 62 6.(+. ~«() 3.54 CUNB BELOW LH5T STAfION 1.5
t::f()(> 7 (>t:{. ~:"~ t·..'i) 1 L --_.. -,-- -- ---- CUr-1.l::~ BELCM LAST STAT10N 1. =.,
1.:·:4()()7 (") ~:~,. :3 F,'SP B4 100 55 "";'''1.52 J3. '72 CUNE< BELO\.-S L~iSl- STAT ION 0.8-
·::'+007(l~~. 3 ECON L --- --- --- --- CUME( E<ELOI-S LAS'r ST~ITl0N 0.8



~,:\}:\EC. L/S COUNT f-1AXLEN f'11NLEN MEAN STD co. r<OAD STf<EAf'l HDUf<S

2\ EF 8 88 58 7'3.38 t3.2() CUPlB BELOW LHST BrPlTIDN 0.8
3 Er~ ;2 120 "';i'5 97.50 31.82 CUflB BELOyS U:,)'3T STAT10N ().8

900705• .it f'~S~'\ 2('> L ....._- .....-- -- --- CUt>lB BELOW LAST S-n:~T ION 1 ..."
• 0;;}

90(>7()~•• .it EF 1 L --- _._- -- --- CUf-1B BELOW LAST STATION 1 &:.'
• o::J

900705. l:t ER 1 L _........... --- -- --- CUNB BELOW LAST STHfIDf'<i 1.5
t~;()()·l(}5.. ::.:< ESS·:\ 132 11 '.:.' 4'3 82. 3(~ 12.. 45 CUMB BELOW LA'3T STAll0N 2.3
9~")()70t~" e:< EF 6 76 5'3 69.0() 6. 3'3 CUl>lB BEU:)I-J LAST STATTON 2.3
9',)0'70'.:.,. '.:.' t:CON L ..._~- --- --- --- CUf-1B .I:':-<ELOI-S LAST STATION 2.3
9('>(> '?()t:(. ::,: E:R 39 134 ~<6 10'7.59 1 :3..81 CUl'>lB BELOl-J LAST SWn:rON 2.3
'3(}(> *7(>=< .. ~:< El 3 C' ~- 44 5(>.33 5.03 CUf-JiB BELO\.oJ LAST STATION 2.3-_"b
90-,)'709. 1 F,SP 8 '31 6'3 -;i'7. 2~f 7.67 BLAD 1316 C~~PE FEAH R. ()" ";r
'::::to(>?09. 1 <,/I) 1 c:;:."" ~- ~<6. 00 --- BLAn 1316 CA~'E f::SAF: 1'1. (>. /'_<t..-,. ~(l:>

~3()() '"7()l3" .3 E:f:~f.\ 7 8'3 -l4 BO.2'3 5 .. 6~( EtLHD 1 ~'L-<;;· C;;PE F'Enl~ R. 1.3~'-( .....(
,:)()()'7 (l';,i w ~~ ~~ 1 2 SS 59 62.5(} 4.95 1:<LAD ). 3~~~~ CAPE FEf=lH H. 1.3
'3)"J() ~r()~'3 ~ ~) \,.11) 1 66 66 6S.()O ..... _- BLHD 1 "'''''C' Cf-iPE FEriR P 1..3.:)--(-(

'3()() "",1 (~'::'t 1# :'s Et~ 1 (> '3 ---- --- -_.
--~-, BLAD 135~( C~1PC f:EAr< f< • 1.3

'300709.3 LC 1 r"' ---- --- -- --- EtLAD 1355 CfiPE FEAH R. 1.3,"7",)

9007'10. :i NONE -_.- --- -- --- CUMB 87- C:;)-1AY'S CH. ()• .3-

~:3(H)"ll (). ;:,:> NONE ........_- --- -- ._.. _-- CUNB 236-7 C.F. R r>"/Ef.l v. POOR o. =.;
'3(U~} 7 1 () '" ::.;.; r,HJNE:: ---- --- -- --- BLAD 53 COLL'{ CH. (). 1
i3(){) ~(' 1 >'.) a" ,I:t EX 1 (,() L ---- --- -- --- BL;~D l1.iE,3 UP EtLHC;-<; R. 10
'3(}()*/ 1 () -" .(, EF 2(}+· L --_... --- -- ---. BLAD i .i /t:(3 UP i..'<LACr<; f~. 10
'30(>7' 1 O. ·,~t EC 30 L ..~~- -_... - -- --- BLAD 11/;:<3 UP BLACK P 10
'300"l :I. (>•.ft L :::,r.' .(t L ..... ~_. --- -- --- BLAn 11/53 U~< BLAC~<; H. 10
'3()(} '-;t' 1 () ...,:, LeUN 3(H- L --- ._._- _.. - ---- BLAD 11/53 UP BLACl'< f~ • 10
':::'H)() 7 1 .1.. 1 El L _._- --- -- ---- SAf"iP 1207-L. COHAfi,lE Cfol. ().5

':.:1 (l'.Yl 1 1 • 1 EF L --_.,.- --- --- ._-- BANP 12()7·-·L" COHf~R}:E CR. ().5

.::+(>(> '/1 1 .. ~:::! U~ 1 L ---- .~._- -- ._---. SAf1lP 1 (>03+·S1 X r<UNS Cf<. 1.5
'300 '7 1 1 ••:: \,10 1 L --- _.~- -- --- SAI>lP 1003+S1X RUNS C.R. 1. ~(

'3(>(> '7 1 :1 ••=!. £:1 L ---- --- --, --- SAMP 1003+S1X HUNS Cf<. 1 ""• o::J



SlA-rrClN sr<EC. L/S COUNT l"iAXLEN fJ! 1 NLEN r1lEAN ~;'fD CO. f<DAD S1'HEf=WI HOUf<S

1

1

1

1

1

1

1

1

1

1

().5

1 ..-. ;;:}

~") .. e.,
1....1.5

0.5

f1$ODRE co.
PlOORE co.

NC 42

C.F. RIVER

C. f:'. fHVER
C.F. RIVER
C. f=. r< :1 VER
C..F. RIVER

BELOW RES
f.{EUJ(..S RE S

BELO\.o~ RES
BELOW RES

TO 2333

TO 2333

TO 2333

1003+S1X RUNS CR.

1134-GR. COHARIE CR.
1134-GR. COHHRIE CR.

210- N.S. CAPE FEAR R.

1550+BLACK R. TO NC 53

1550+·BL~ICK f<. TCt NC 53

1550+BLACK R. TO NC 53
1550+BLRCK R. TO NC 53
1=;50+BLACI~ R. TO NC 53
1550+'!::<LAC}<; R. T() He 53
15::;0+.8LACI<: R. TO NC 53

1456+DEEP R. TO 1456 IN
1456+DEEP R. TO 1·:'=;6 IN

1011+HAW R. TO C.F.R. @
RAVEN ROCK STATE PARK,

RAVEN ROCK STATE PARK,
RA'·"lEN f~OCI~ ST~)TE PARI~,

RAVEN ROCK S1'RTS PARK,
RAVEN ROCI~ ST~rrE Pt:H~K 1

&4+-- H~'::lW fl..

G4+··· H~;W R.

1713 HAW Fl.

1 958 Cf~NE CR.

1 9::::;8 C'::~NE CR.

1958 CHNE CR.

1 '358 CANE C f{.
421 - BEr~R CR.
421 _. BERro? Cf{.

't21- BEAR CR.

421- BEAR CR. TO 2333

S~iP1P

SAMf:'
Snt>lP

~<END

BUiD
.t{LAD

BLHD
.t~LAD

Bum
BLRD

BLnD
rI.Ar-..sD

I~~~ND

CHAT

HAf~N

HRr<N

HAHN

HAf-lN
H~H~!'..j

CHA1'
CHHT
CHA'r
ORAN

Of-lAN
ORAN

ORAN
CH~~T

CHAT
CHHT
CHA1"

~ ·..··7
_<I ..5.1

3.46
..-..:- '''iO--'_(. J ,.ji.

8.4 -;t'

11.93

12.60

11 () 123.33
67 -l=<1/f =«)
84 9().22

59 70. fJ8

-
52 "l8. "/2

I1B IlB.OO

-
.t.~() ~78. 13::"

96
9(1

',::<
I1B

133
8E,

100

'300'711 • ~? EC L
'2!O(1711. 3- E:S~(

.:) _.......,
L~~"

'300"711.3 Vi} 1 L
900'7 11. J.~ L:S~,,"'·\ .../ t:\

900'712. 1 Ff>1 ~ L
'3(10712. 1 l_C 2 L
900?·1;';~. 1 EP ~~() .,. L

':,)00712. 1 LSP 2("> + L
':';+0(>'/12. 1 [CON i+() + L
'3(H,)7' 12. 1 SF' l e .... L~<

'3):.:')(} ~£' 1 ;':';: '" 1 El 1 ()() +. L
':.:.t()(l7l6. 1 EC 1"78 L
900'/16. }, ,.... CF '3 L

':::fOO"?l"? :i HONE
i.30(}"ll 7' .~'.::' Ef~ 3-
'3(}(~ ~,. 1 ';r., ~:~ G'" 22.. r·
'.:;J.()(Yll '7 ... ~:;.:,: fC:ON 9
':3(».) '/ 1 7' M ~7? Ec 113
'd()()"71 -l'.., c: E: 1 1 ./ ~;~ <~.:.~

'3()(} '/ .1 .;E)", :~ E~C: 18

':.10()7lH. 1 LC 1
.:::.}()()7" 1 £~., ~:::~ ~ .~l]f'·JL

gO()?l ',01. 1 EC 44
':.:,t(H.) ~i 1 ';'4 M '."iC: 2 1..••

'30071'3. }, rlC ~~L

I::'~()(}-;r 1 '3., :i -::..:;U ~::.~ L
90'.) -;r 1 '3. ~~C L

900'7 :i. '3 ....,' E1 L
i,3()() ~r 1;3 N EC L
'~iH.)(·) 7 1 ·~t. ~,~:: I·/C: L



STATION ~:;r·'tE:C~ '"' L./~) COUNT WIAXLEr·~ f;lINLEN f1f:::AN '3TD CO. FrOA.\) s~-rHEAf·tl HOuRS

'.300? 1'3••~ VII L .~--- ._-- --- ----- CH;:~T £121-' BEHR CH. TO 2333 1
900719. :.;;; t=IC ~, L ~... _-- -"'-- -- ---- ALRf'l 8-;(" CjC:INE Cf<. O. 7'

'300'719. :3 \,IC'- 1 L - ...... - ,_ ...... - -- -'-- ALAI....} S"l Cf·iNE CR. 0.7
'300719. :'> E'1 L ---- _._- ._._- --- ALAM sO.,. Cj.7ifo.lE Cf<. 0.7'-'J"

'3007'19. :,;; EC 44 B8 ..I~() 68.32 11. 10 ALAt>l 8 7 C;:~NE CR. 0.7
900'/20. :1 f',,} (JNf:: --- -'-"- --- ---- ALAf1 1910 LiUA~<;Ef< Cf?
~3:s..)()'l2 c~. ;;;~ r·~~J~~~r.:: ._~~ --- -- --- ~iLAf>} 1936. BPICK CR. TUHBln
'3()(>72(> ,",:'i;, f·h~..\f·~E _._-- --_.~- .~-- --- ALAf1 1754-DE2P Cf<. (). 1

'.3()()720. -4 ~,,~ Ci t·J E .-_... -- ---- -- --- ALAN 10()1 NEE::OS WI" HUrn::Rf>l r LK CR.
t3()()"?2() '"' :.:~ }\\f)f·~E -_ ....- --- -- --- ALAM 15B7 NE2DS W}< FUTTEFrM1LK CR.
13()() ~/ l.:~()" f; EC 1 S ---- --- -- - -' -- AL ;:~I>l 1:':.04 T:r Cl-<.LE Cl~. O. 1
13()(>~';·2(}. 7' EC 17 ..../;::.. 39 £,3.47 8. '::,i-;{ ALAf1 eOl j-tjt'::lF/y1 S Cf~. ().3-1 ~<

t,3S')() -'1" ~~ (>.'/ ne 4 L ...~ _..._- --- -- --- ~iU=-1f>'l 8.7 NHRV~ S CR. 0 • .3
·~"()()~l2(}. -}" '.,'.!) L _.._.- --- -- --- ALAM R-" fJiAf-4y1 S Cr<. 0.3'-' 1

~'()O·120. I.:", rEC &7 96. 58 al. ()() 7. as ORAN t/lORGf~N Cr:!. BELUW U. U=tK (). ~{

9(HY72 J:l. :1 EC 36 SS 2'3 7().92 14. SO ALAfll 49 sTIN~<ING GUAR. Cr{. 1
9(',',) ·;r2.{~. 1 (·liLI

, 10 L --- --- -- ._-- F~LAN 49 STINKING QUAR. CH • 1
'::,'*(>() 7 2.iv• j. VD L _._-- --- ....,.- -.-- ALAfil 49 STINKING QURR. Cf<. 1
-::,,()() ~(2,41' 1 ~3U L ._-- --- -- --- nLAI>} 49 STINI"ING OUAR. CR. 1
I;:,~('H) ",t';,:? .i, ... ~:~ fiC 2::~ L -_....... --- -- -.__-0" ALAM 1130 FIDCK Cf<. (}.3-

9()O·l.'~5. 1 j',HJNE ---- --- -- ---- ALAN 119 ~~TAGG CH. (> • .3
':::f()()72e:f.2 NCINE ..... _.- --- ..... _... --- ALAM 191 ()-QURt<;EFI CR. 0.3
;3()()~l25" 3 EC 101 L ._-- ---- -- --- ALA!>l 1 '34()-Bt:~CI" CR. (). :::;
"3(}()"l25 ... :3 '-iLl L --- --- -- --- ALAM 1940-.l:.':<ACK CR. (}.5

gs.)() '72 =~ JI .t~ NUNE ---- --- -- --- ALAN 1 -~.-."1 BOYDS CI~. () • .3J ~J

';:'l(H) ~725.. '::.:; t:C 11 L ----- --- -- --- ALAM 1504 TICKLE CR. 0.5
'.::H,)()"l2::(. ;S AC L --- --- -- .---- ALA\'J1 1504 TICKLE CR • () 1# =:<
'31.)()-l2E::. t~:- Fe 46- S(} 23 48.39 &. (}'3 ROCK 1 ::"(l HHj..J H. TU~{BID (t.7·

'3s.)(}"l2::'~... G ',,..:0 2 53 36 44.50 12. (.)2 ROCK 15'.) HA\.oJ R. rUHBID 0.7
'::f('I(}7'2b • .i NL\NE --- --- ._- _.-- CHAT 1525 FERRELL1S CR. ().3



STATION ~3;::<EC. L/S COUNT i-4AXLEN lin NLEN 11iEAN l':;l"I} CD. HOAD '3THEAi1i HDUHS

',O()72(';. 2 EC 16 '30 65 7·~~. 1 '3 7.37 CHAT 1 52() DI~I.{ CR. ,.... r::..~

"...)" __4

St(~~")"l26 .. ~~~ HC 3 L _._-- ---- -- --- CHA1' 1 ~~2() DfN Cfoi. 0.5
900730. 1 EC 114 101 34 5",7.47 12. 4 ~I NASH B~nTL @ HOCF.I.{ NT. niR R 1 "'"" 'oA.'

90s,:> '7( 30. 1 f'CON 1 ~( -,r 77 7";('. (}(} --- NASH BATTL \P ROCK Y I'll T • TAr~ f{ 1 '""• ;:;$

',00730. 1 EI~! 4 13£.\ .1 ':;".;l 129.25 6. 60 N~~SH BAT"fL @ ROCKY f>1T. fAr-! f~ 1 "'"~... Jo,;.:;,;, · -'
l~~()() '7 3(1,; :i LH 4 107 67 91.0() 16.'39 NASH BATTL <!' RDC~<;'{ 111f. TAR R 1 <::

• ;:;$

'.3007'30. .1 SU 1 52 52 52.0() --- Nj:~SH BATTL @ ROCI,Y NL rAf~ R 1 lC:· -'
"3(>() ~;t' :-~~()" ~::~ EC :1 19 113 42 62. '36 12.12 EDGE WTl=' TAR f~. 1 ~· -'
'.:.:t()() ~'1,3(), 2? Ef~ 3:-;r l=<C? '30 118.5'3 1 =;. 10 EDGE WTP TAr:! R. 1. :(

'?,:t(>()73(>.2 E1 "" 83 58 6>}·.4(} 9.50 EDGE Wl'P TAR R. 1 " e<;:;$

i::J(){) '}' 3(),. ~:.:~ i.. L:.CH'<i 1 .'" 115 6:7 '38•.(),('~ 11.64 EDGE WTP TAR I.... 1 "'.-< · -'
'::.)(>()"/3() .. ,'3 Er:; Sf> .15··;r 83 121,,92 13.12 EDGE 44- TAr~ foi. 1 "'"· -'
S:.}C~()'7 :5() M ~-3. E1 :3 76 64 70.f>7 6. 11 EDGE 44- TAR R. 1 .. 5
'EJO(17 30. ~3 E. CDN 21 112 7.1 92. GO 11. 1 1,) EDGE 44- TAf~ foi. 1. =:'(
J3()() 73(>., 3 LC B-3 116 26 6=,.76 11.68 EDGE 44- 'rHf~ I~ • 1" 5
'3(>()73(>. J.', E:C .36 79 .34 61. 28 {3" 34 EDGE 12:':~2"~ TAH H• (). "l

'300730•.t:, [::H 1 82 82 82.00 --- EDGE 12t:,,2- ·n~p. R. 0.7'
'300130. J:o, ECCIN 2- 9(} 78 84.00 8.49 EC>GE 1252- TAR R. 0.7
':?-OO"}31. 1 E~:.·C·,S 1 32 32 32.00 ,--- N~~SH 1310+SWIFT CR. 2

':J(>()~? 31 OJ 1. Fr~l "" .i,.f, 14 30.20 14.91 NASH 1310+SWiFf CH. 2-;:;$

'3(}(}] .31 .. 1 LC 6 5B 28 4=~ .. t.~)".) 12.31 NASH 131 ()+SWIFT CH. 2
':~J~..)(}'/ :~ 1.. i LL: 1 t,;:: ,,- 56 ;':(6. ()() --- NASH 131 (I+Si--Ll F'f CR. 2_ott:.'

';:.\OOH(>l • .1 E:C ~327:.~ L ----- --- -- --- ORAN 7(} ENO R. ().3-

'~)(H)E-\(}:i .. ::~ i·.,fC: 3 L --- --- -- --- OfoiAN 1336- END f~ • (}.5

t3()$..}a('~1 • ~~ :3U 2L --- --- --- ,--- OF~;:1N 1336- END }~ . $..).5

'3()()E~(>1 ., ~;.? E1 L --- --- -- --- Of~AN 133S- ENG f~. (). ::.~

':::~()()B()1 '" 2 CC 193 L ,-~-- --- -- .._-- GRAN 1336- END R. ().5

';)0080 i. :'> \,IC: 1 3(} 30 30.00 --- Of-iAN 1 =-,38 84# FOf~~(; L. f),lVEV-t 0.7
')()OHO 1 • 3 ~3U 3 66 23 -47.00 21.93 GRAN 1538 S. FOF~K L. F~ I \/EH 0.7
l;,:t(H)S(> i . ,3 £:c: -l B.fl 39 63... 2 13 15.96 Of{AN 1t":<3B S. FOfoi~<; L. H1VEFI 0.7



'2:,PEC. L/'3 COUN"}' MAXLEN MINLEN MEAN STD co. fWAD '3Tf<EAf1 HOUR'3

2()

2(t

.~O

20

20

20
20

20

O.?
$,).7'

(}.7

(). '7
0.7
0.7

1538 S. FOHK L. f~ .rVEI~

:1538 N. FOf.1K L. f;11 ...,>EH

1538 N. FOl:'.!I-<. L. RIVER
1538 N. FORK ,

?~.1 '·,'ERl-.

1538 N. FOR!o<; L. RIVER

1538 N. FGf{r<: L. F: I t·,'EF:
1310+'SWIFT cn. TO 1003

131 O+S\-H l'-=T CR. 10 1003
131(H,SW1Ff Cf~. TO 1003

1310+S\-Hf::T Cf1. TO 1 (11,)3

1310+SI-HFT CR. TO 1003

131 (l+SWl FT Cf<. TO 10()3

131 o+sWI F,"'r CR. TD 1003

13.1 O+Sl-H Ff CR. ru 1003

1003+SWIFf CR.

1 003+'3\-~ 1FT CR.

'3. 35 OP.~~N

B.22 ORAN
OR~~N

11. 375 Of<AN

ORAN

GRAN
N~iSH

NASH

N'-:iSH

NA'3H

NASH

NASH
NASH

NASH

NASH

NASH
NHSH 1003+SWIFT CR.
j'·jA';::'iH 10()3+'£,l-HF"T Cf{.

NASH 1 003~-~::H..jIF T CF!.

NASH .1003+Sl-o~lF·f Cf~.

NASH 1003+SWIFT CR.

NASH 1003+S~HF"f Ct<.

NASH l003+SWIFT CR.

NASH 1003+Sl-oHFT CF:.

NASH lO('>3+Sl-Hf':'T CR.

NASH H)()3+'':';i\.oHFT CR.

NASH I003+SWIFT CR.

NASH :1003+Sl-oHFT cn.

NASH 1003+SWIFT CR.
NASH 1310+SWIFT Cf{. TO 1003 JUST TRSM

:-;'3 72 • .(t-'

28- 3";r II ~~e<

J:;2 42.00

44 71.94

#33

.t:~8

42

90

EX 17
t·/c:, 4

FN 1

EC 36

HC L

tel L
EC '?Ol I~:';

t·/c: 1&.,..' £i

F'j~l '36 B

EL 4& S

LC E, '.;

~7.>U 21 ..:~\

;:1U 12 J,,3

t·'::C:'i::.~ 16 ~:i

LC BL, S
\/C: 17 '.::\
E:L 1 al.) ~3

Fr'1 E\ £~

su ;::(1 ~3

AU 44 S

EC 1 ~l8 ;3

ECS 91 ',::.,

t,iC :1 ~.::.

L.C: 14 ';::i

EL ~"5.:3. ~3

~3U 1<::' r'.....-(, c>

HU 13 S

E:C 14'=:* '3
;.:::: f.:.S 12 £~ ~)

E:C:''::~~ 1;:'~ S

':::-J()(>8(>2 ., :i

90('>B03.1

'::.'t()()8(>3. 1

90080t". 1
';;101,)S()&• .1

'::2U,)(H3()[?N ~:::

'.3('>(,806. 1

',,:>00806. :1

;:)C~~)f.3()~; "" :1

'.3)~1C~t}()~; if .t

·:.(}(~B(}2 M 1

900S(}3. 1

'3()('B03. 1

·:::'+(}s.)8~,)E\., 1

90013(.'>2. 1
·::t$..')(}8();':~.., :1

'300B(,>2 • .i

'3(>(}8()3 .... 1

'300[-,;,03 • .1

"3(H.)E":\(>3 .... 1

i]-:f")()f.i.(}:3., 1

90('>B01. :.:;.

90()8()1.1."

'300801. J.,
90()SO 1 • .1"

'300801. '~I

',;;100801 • .1:,

'3001302. 1
·3(}~.)8(}2 M 1

i300B()2. 1



8TAllON S:~;t::C. L/S CDUNT f1}A)t;LEN f"lINU":':N f'IjEAN 'o3T1.1 CD. fWAi) STFI£Af'i HOUt::'3

900813. 1 t·/C'. c:.- 44 26 35.4):) 6.73 FRAN 401+-SANDY CR.-'
'30()fH 3. :1 Ft1 "". 3';- 26 2'3.8() 4.44 FF:AN 401 +-'3,~ND'{ Cf~.;;;J

'300813. 1 EC 29 89 16 54.03 14.63 FRAN 40 1 +-SAND'Y" CR.
':J(H)~~\ i :3 #I :1 nc: 3 SG 63 £..4. 33 1. ~<3 FRAN 401 +-'3AND'{ CR.
900H13.1 ~::3U 1 80 80 80. ()O ----- FRAN 401+-SRNDy CH.
'3()()~$ :1 .1:; ~ 1 E:C L. -- ...... _.. --_...- --- --- FRAN 1412+SRf,mY Cf~.

':J()()f~1 .l:~ N l.::~ L.C 1 r"
-,---~ .---- "-'- ....,_ ....... N?~SH 1405 SANDY CR.:::..~

·~J()()f~1 ·':t ~ ~:~ AI.J 1 '2; --- _._-
.~.. -- _...... - NASH 14()';;.' SAND'{ CH.

~J() ()f~ 1 .~:).. ~:.!. f··,-r.,} 3 ~.3 _.. _.. - --_ ..- -- _ ..-.- NASH 14("5 SHNbY CR.
':}()()~j. :i .L, .. ~:::: CL: J.y ';:.:.:\ ---- --- -- --- NASH 1405 SAfomy Cf<.
t:3()()81 .t.,., 2 (...tL~ 12 r' ._._ ....- --- -- --- Nf-~SH 1 40'S Sf-iNDY CR.":::"1.

'::H..)(>f"2\ 1 b # .1 C,:::C::'3 .(.; ~-::~
_._- --- --- --- NASH 48- '3W1FT CR. TO 1003

'30("816. 1 AU ""- /"" --- -_._-- -- ."---' NASH 48- Sl"sIFT CR. TO 1'.)03~. .;.-:.\

'::;10081 f:.~. 1 FI'!l 30 13 __._.b.. _._-- ~._. --- NASH 48-- Sl-in:T Cf<. TO 10(}3

''''OOH1G.l \lC', E~l ," ---_. --- -- --- NASH 48- SWIFT CR. TO 10',)3~~

'::t(>()81 E.~ .... 1:.,<- 6.f., s --- --- ..... -_. ,--- NASH 48- Sl-HFT CR.. TO 1 ()03

9()O..9-1 G. 1 E'C ~~ 14 1"'
._~.- -_.-- ..... _- .._--~- NASH 48- SWIFT CH. TO 1003,:::'>

':':'§()(}I;) :1 ~3 Le', 17 ,
-~_. --- -- --- MOOf~ 1456- D£t:.:}:' f<.L

;3()'C~j':'J 1 e" E::;'C:. 10()+- L _0 __ ,-

--~- -- ---- PlOOr;! 1456- DEEP R.
':;I()'Y"I i 8 '3U .1 L. '"'''H''_''' --- -- -_.- MOOR 1456- DEE~' r<.

';,,:?()()':J()S. 1 f:': I L. ..... __.. ---- -- ---- BRUN 11+- TDir~N CH.
',)00'::)06 • .1 ',,·'D L. --- --- _.- --- l)R.UN 17+- TOl-SN Cf~.

900'.:JOS. 1 EF L ._.......- --- _.- --- Bf'~UN 1 '7+'- TOWN CH.
'::)(}0':30£" .1 \.fJ·i L. ..... __.- _.-- ._- --- .t~RUN 17+- TOWN Cf<.
'3('>0906. 1 EP , ..... _- _.~- --- --- BHUN 17+- TCliriN C/'!.'--

900906• .1 £C L. ---- --- -- --- BRUN 17 -t.- TC}l-SN Cf<.
J3()()J.31Jt~II ;;~~ EC L ..__._- --- -- _.--- BRUN 211 +-I~UY~~L. OAF, CH.
';':100906. :3 ':iC L. ,.._-_.. ._-- ..... - _.-- BR.Uf'S 1521-fnCES CR.
'300'JOG. ::; ET\ L ._ ..._- --- -- --- BHUN 1521--R:r CES CR.
'~'.:.t()$..:Y:':'H)E... * :3 cc L. '-'--~' ---'-- -- -... _-- bf;,UN 1::"21-f1.lCES Cf<.
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STATION ~·_:,>·:<f.:2C", L/"::3 COUN1" f1jAXLEN f111 r'~LEN rJlEf:}r'~ STD e.O. F:OAD STREAM HOUf~S

90()'306.3 LN L ------ ---- ........- -------- BRUN 1 =~21-R leES C~!. 1
':':H)(I';:I()6. 3- 0~ 1 L -_ ..... --- _.... ..- --- BfolUN 1521-rHCES CH. 1

'3C~O':;;OG. 3 '.,,ID L -_ .._- ._-- ..._- --- BRUN 1 =~2l -P,l CES CR. 1
'::t(>O':;,'lO'l • .1 L.;3~-\ L -_ ..~- --- -- --- E~LAD 53- BLACK R. 4

900'.307. 1 EF L ..... _- -_.~- -- --- BLAD 53-- BLnCK R. Jt
90(>'3();". :1 1:::'1 L --- _.'-- ......._. .--- :r~LAD 53- BLACf< r<. 4
'3 f.).('")'i':':.tC? 7'. 1 FN L --- --- -- --- BLHD 53- BLACK R. 't
·:.:~(>(y:.:t(>7", .1 f.'LON L ---- --- -- --- BLAD ~;3- .\:.-=<LACJ-i; R. 4
';:K"()'::J 1 O. 1 ;~C 10+- L ---- --- -- ---- URAN U. LAi'-lE.,iP' or,c'FICE 1

'::)OO·:'} :1 (). :l. rn lO,t L -_......... _._n__ -_.- _.. _- Df{AN U. LANEAF: OFF1CE 1
'::3~.)·fJ,i31 ().. 1 EC 1 r-' --- --- -- --- ORAN U. LANE;~R OFFICE 1~~

'3(lO':::J 1 O. :1 1~' 6 L --- _._- -- ---.. Of{AN U. LANEAf{ Of~F 1 CE i

J;J('.iY::t 1 7 LL.,DI'<i 77 136 &3 112., 2=( 14.86 DURH 14/1-t-FLAl R. ~.;/ DU~,E STUDENTS

':;:'/(>1.)';;:"11 '/ '-:~U 1 ~-\ -_.- _._- -- --'-.. DUFtH 1471+-FLA'f R. \..~/ :i)Ur<;E S'TUDENTs
':300':;;1 'I nc 1 62 62 62.00 --- DURH 14"71 +-FLf.rf R. W/ DUKE s'rUDEtHS

'30(Y"i 1 7' ''::'U 2 67 (;:,5 66. (f() 1. 41 DURH 1.e.71 +FL.AT f4. !-,I/ DU~<E STUDENTS
'30091;" Ff>l 2 43- .t+o 41. ~(O 2.12 DURI-t 10471+-FLAT F~ • I.·J/ DU~,E STUDENTS;
':::'f(H,)I:'fi '7 L.Si 1 40 ,ct() 40.00 --- DLH'7IH 147.1+-FLA"f f{ • \..,1/ DUKE S"'U1.>ENTS
':0()~:..)!31 '7 \,(C'. 2 41 37 39. ()O 2.B3 DURH 1471 +-FU':H' Po. W/ DUKE STUDEN'rs
'=.+(H,)·=.~1 ~/ LC 4 £'(} 51 5E.~ .. -l'''::~ 4 '';1'''1 DURH 1471 +,FL.AT R. w'- DUl-<;E STU1}EN1'S. "- , "

'3()()/31 ~i' EC ~:.:: 12 103- 3B -73.6;:''{ 1 O. '35 DUf'.H 14"1'1 +-FLAT R. W/ DUI-<E STUDENTS
·300Sh~:l.. :& EC 81 78 49 65.10 5.S8 CHAT 501+ r{C!CKY r~. 0.7
j'.::t()(V32 1" .1 t·{\,.i 1 42 42 42.00 --- CHAT 501+ ROCKY R. $.) .. -;r
'~t()(),::J21 * ;.::~ EC 13 81 49 S1.85 10. 11 CHA'f 1010-f{OCKY f-::. $,).7

J::'~('H\)/3~~ .1 #I ~~ EC '7 68 60 64.2 J;J 2.98 CHf.iT 902- HOCKV R. ().7

'3009~?1 • .it FC 94 1 ()="( 48 -;;'3. 1::i B.44 CHAT 64- F:OCKY f1. ().7'

';j:s...")()'32 1, ·f.t E1 2 7'5 ::<3- 64.50 16.26 CHAT 64- ROC!(Y R. 0.7
'3(>0':;:12:i • .it \.'fJ 1 -"7 67 6"7. S.)f,) --- CHAT 64- FlOCKY f<. (). ~¥0,

'3()()"32 1 #I s:, ~~c 1('> 1 ':>""- 67 1('.0.80 1'3.('.1 CHf.iT 64- f~OC}-<;Y R. (). -;,"- ~<

-:)OO'::I,:~1 • t:~ r-?<..JNf" --- _._-- -- _._- CHAY 217() foiDCI'<:Y R. ()., 7



ION '3PEC. L./S COUNT f>iAXLEN f<JiINLEN f-1EAN STD CD. r<ORD STf<E;'WI HOURS

'3()()'324. 1 NUNE --~~ --- -- --- CHAT 2170-TICK CR. 0.3
':':f(H,)'324 '" ~? EC i()+ L --- -_.- -.- --.- CHAT }. OI,)4-r<OCKY f<. [>EWATE f<ED

'30092::<. 1 El' L ,---- ....._..... -- --- l-~~WN 1224 NEUSE R. ().3

900925.1 £:C J·~O+· L --- ._~---.- -- ----- ..}AYN 1224 N£:lJSE r<. 0.3

900/32t~. 1 EP 1 L --_. --- -- --- WAYN 1224 NEUSE R. 0.3
t::f()l')925. 2 £:e 30+ L ---- -~'--

-_. --- ~IOHr·4 42- LIT-fLE R. 1
'~h.)()'32~(. 2 1:.::1 3()+ L ---- ---- --- _._- .JOHN ·<:t2-- L1TfLE H. 1

1~().)':::t25. {:,:; EP 1 (} l_ ._-- --- -- _._-
~IOHN 42- LITTLE r< • :I.

1':3"..)()'32t:~ .. i:.~ SU 10 L ---- ._., ....- -- --- .JOHN f ..2- LITTLE P 1
·~h)(p=.t;'::~~ '" :.~~ Ff<Ji ). L ---- --- .•._- --- _fOHN £~2- L l'''T'LE:: t<. 1
·3()()132~". ~2 nl 1 L --- --- -- '-'~""- SOHN 42- Ll TtLE R. 1
1~:h)(}132e(", 2 He t:< L --- --- -- --- ~IOHN 42- LITTLE f< • 1

'3()()i32 {!\ j'·iC.\NE --- --- -- --.- RAND ?!, GUlL SE\;ERAL CROSSll'.,jGS
'3()1010 FE< ,-', --- --- -- --- S\.o}Al LAST 1 (l f<JiL ABOVE F'ONTANA.::.\

':..~() 1 0 1 () ,:~1~ L --- --- -- _._-- SWAI LAST 10 NI. ABO'-/E FONTANA
'~::+('} 1 () 1 () :f'; \,f :~ f~~ L ._--- --- "-'-' --- Sj..iAI LA'3T 10 f·11. FIBD'-.'E FDN1'ANA
'.:'1() 1 () 1 Cr ED l_ --- --- -- --- SW':U LAST .1 0 PH. f.iBOVE FONTANA
I::.t(>), () ). },,} pr: 1'3 --.- ~~...- .........~ ---,_. ::::MAI LAS1 .10 1'11. H.L~UVE FONTANA
'3010 1 () I .f·:-:r-~S L --- --- -- ._-- SWAI U)ST 1 (/ P11. f.)BDVE FONTANA

901 ().1 <l t·/f··~
....~.

~.~--- --- -- -- ..... S~~Al LAS1' 1 (l 1'1) I. A£{OVE FONTANR;:::.

'::;0101':::., cr.: 36 146 88 121» ::f() 13.4'3 EDGE \.-}TP W-\R R. 1
90 i (}.1;:, t::, L:ON .1 1 117 ::',4 91.64 23... ~54 EDGE \.ofr~' TAf< R. 1
'301 () l;5 t~S~\ 133 116 30 68.25 14.88 EDGE WTP THR FoI. I
'::JO 1 () .1 ;::; El L --- --- .~~- --'-- EDGE l-np T'AH H. .1


