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FLOODS ON_NORTH TOE RIVER AND BEAVER, GRASSY,

AND EAST FORK GRASSY CREEKS IN THE VICINITY

~ OF SPRUCE PINE, NORTH CAROLINA

INTRODUCTION

This flood hazard information report describes the extent and
severity of the flood potential along selected reaches of the North Toe
River and Beaver, Grassy, and East Fork Grassy Creeks in the Vicinity of
Spruce Pine, North Carolina. It was prepared by TVA's Floodplain
Management Program in response to a request by the town for up-to-date
information regarding the flood potential along the studied stream
reaches in order to better administer the local floodplain management
program. |

A previous TVA report "Floods on North Toe River and Beaver and
Grassy Creeks in Vicinity of Spruce Pine, North Carolina," issued in
- October 1963 (reference 1) contains detailed information on historical,
regional, .and maximum probable floods. Since the 1963 report was issued,
UfS. Highway 19E has been relocated to bypass Spruce Pine with a new
highway bridge over the North Toe River in the vicinity of mile 32.1.
The North Carolina Department of Transportation is presently (1985)
replacing the North Carolina Highway 226 bridge across North Toe River
with a new bridge immediately downstream at mile 31.43. Portions of
North Carolina Highwai 226 have been relocated in the Grassy Creek
floodplain, and the Grassy Creek channel has been relocated between mile
1.0 and mile 1.5 for the construction of a shopping center which lies on

the left bank between the stream and the highway. The town of Spruce Pine



has enlarged a water supply dam on Graveyard Creek, and a large dam and
recreational lake have been built below the water supply dam.

This report does not propose plans for the solution of identified
flood problems along the studied stream reaches. Rather, the information
and technical data contained herein are intended to provide a sound basis
for informed decisions regarding the wise use of flood-prone lands within

the town of Spruce Pine and the surrounding portion of Mitchell County.

STUDY AND SCOPE

This report describes the flood situation along North Toe River
from mile 29.22 below Spruce Pine upstream to mile 35.04 at the Altapass
Highway Crossing, Bea@er Creek from its mouth at North Toe River mile 31.89
upstream to mile 1.78 near the Spruce Pine corporate limits, Grassy Creek
from its mouth at North Toe River mile 32.82 upstream to mile 2.59 at the
confluence of East Fork Grassy Creek, and East Fork Grassy Creek from its
mouth at Grassy Creek mile 2.59 upstream to mile 0.34.

The watershed map (plate 1) shows the stream reaches covered by .
this report.

The user of this report is cautioned that the information contained
herein was developed to demonstrate the extent and severity of flood hazards
along specific stream reaches. It does not imply that floods will not occur
on other streams not covered by this report or that floods larger than those
discussed will not occur. Flooding maj occur along any stream or water-
course at any time. Floods larger than those discussed are possible and may
occur infrequently. These flood risks should be considered by all users of

this report.



WATERSHED DESCRIPTION

The North Toe River is the largest tributary of the Nolichucky
River and drains an area of 442 square miles, all of which lies in North
Carolina. The North Toe River watershed above the mouth of the South Toe
River, with a drainage area of 183 sqﬁare miles, is shown on plate 1.

The watershed above the lower limit of the Spruce Pine study is
comprised of rugged mountain land in Mitchell and Avery Counties. Its
shape is roughly rectangular, 20 miles in length and 5 to 10 miles in
width. Much of the northern rim of the watershed is above 5000 feet in
elevétion and elevations range up to 6189 feet at Grassy Ridge Bald.
Elevations are generally 3000 to 4000 feet along the southern rim.
Throughout the study reach stream elevations range from 2460 feet up to
2540 feet with an average slope of 12.6 feet per mile and the overall
width of the floodplain varies from about 200 to 600 feet.

Beaver Creek drains a long, narrow, and mountainous area of 5.34
square ﬁiles which lies to the north of Spruce Pine and is wholly within
Mitchell County. The watershed is rectangular in shape, 5 miles in length
and about one mile wide over most of its length. Elevations around the
upper basin rim range from about 3600 feet up to 5307 feet at Big Bald at
the upper tip of the watershed. Along the lower half of the watershed,
the bounding ridges range in elevation from 2800 to 3600 feet. Throughout
the 1.78 mile reach studied in this report, Beaver Creek falls from
elevation 2654 to 2500 for an average slope of 87 feet per mile,.

Grassy Creek drains an area of 11.4 square miles which lies
wholly within Mitchell County. The watershed is fan shaped 3 1/2-miles

long, and 4 miles wide at the widest point. Elevations around the basin
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rim range from 2800 to 3800 feet on the Blue Ridge to the south, from
2800 to 3200 feet along Carter Ridge to the east and from 3000 to 4170
feet at Woodys Knob on the west, the highest point in the watershed. Two
principal streams make up the headwater drainage system--Grassy Creek and
East Fork Grassy Creek. Between the confluence with East Fork and the
mouth, the stream channel falls from elevation 2608 to elevation 2508, a
fall of 100 feet in 2.59 miles. Over the lower 0.8 mile--where the stream
follows a narrow, wooded valley--the rate of fall is 56 feet per mile.
Above mile 1.0, the stream flows through broad bottom lands, with a
channel slope of about 31 feet per mile. (Elevations are feet above mean
sea level, USC&GS 1936 Supplementary Adjustment). |

Swiss Pine Lake Dam is located on Graveyard Creek, a tributary
to Grassy Creek at mile 0.97. According to the May 1975 inventory of
dams compiled by the U.S. Army Corps of Engineers (reference 3), the
34-foot high earthen dam was built in 1963 and creates a recreational
lake with a maximum capacity of 245 acre feet. The Corps also determined
the dam to be in the small-size, low-hazard potential category. The
"Hydrology" section on'page 6 of this report discusses the potential
impacts of failure of Swiss Pine Lake Dam.

More detailed descriptions of the watershed and developments in

the floodplain are found in the 1963 report (reference 1).

REVIEW OF HISTORIC FLOODS

A history of floods which occurred on the North Toe River, Beaver

Creek, and Grassy Creek prior to 1963 is found in the 1963 report. That
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report describes all known floods above bankfull stage at the former U.S.
Geological Survey (USGS) stream gage at North Toe River mile 36.0 including
the large floods of May 1901, July 1916, August 1940, August 1961, and

March 1963.

The Iri-County News mentions highwater on April 4, 1974, with many

streams overrunning their banks. It also mentions heavy rains in March 1977
with several landslides but does not give aﬁy account of flooding or flood
damage.

The largest flood since 1963 occurred on vaember 6, 1977. At the
former USGS stream gage this flood had an estimated recurrence interval of
25 years. This flood washed out a number of private bridges on Beaver Creek
and several roads were completely or partially blocked. The North Toe River
went out of banks and entered Duncan Trailer Park located on the left bank
at mile 31.65. Several residents were forced to evacuate their homes as
water reached about 3 feet deép in the park. Water also éntered the town of
Spruce Pine maintenance shop located on the right bank at mile 31.15. The
November 1977 flood crested about 8 feet lower than the July 1916 flood, the

largest flood known to have occurred since at least 1901.

COMPUTED FLOODS

To assist the town of Spruce Pine in administering its floodplain
management program, flood discharges and elevations were computed for the
10-, 50-, 100-, and 500-year floods. Approximate floodplain boundaries

were determined for the 100- and 500-year floods.



HYDROLOGY

Computed flood discharges on the North Toe River are based on an
analysis of stream gage records from 1935 to 1958 at Altapass (mile 36.0)
and historic information for the May 1901 and July 1916 floods. Discharges
on Beaver and Grassy Creeks are based on stream gage records for similar
watersheds in the region. The use of such regional relationships in the
study is supported by the available historic information on Beaver and
Grassy Creeks. All stream gage analyses followed standard procedures
outlined in "Guidelines for Determining Flood Flow Frequehcy“ (reference 4)
including the skew map and adjustments for historic flood information where
available.

An evalﬁation of the adequacy of the Swiss Pine Lake Dam to pass
the 100- and 500-year floods indicates that the dam could withstand both
floods without danger of failure due to overtopping. However, dam failure
could result from overtopping by a larger fiood or other causes not related
to floods such as structural deficiencies or a 1argé earthquake. An
evaluation of the impact pf dam failure during nqnflood conditions indicgted

that the released waters would exceed the 500-year level of flooding on

Grassy Creek.

Ten-Year Flood

The 10-year flood is defined as the flood which has 1 chance in
10 (10 percent) of being equaled or exceeded in any given year. In a
normal 30-year home mortgage périod, there is a 96-percent chance of its
occurrence. The 10-year flood, based on current watershed and channel

conditions, would range from about 4 to 5 feet below the November 6, 1977,
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flood and about 12 to 14 feet below the July 1916 flood on the North Toe
River. Information on the 10-year flood is provided because State of North
Carolina regulations require that on-site waste disposal systems (septic

tanks and drain fields) be located above the 10-year flood elevation.

Fifty-Year Flood

The 50-year flood is defined as the flood which has 1 chance in 50
(2 percent) of being equaled or exceeded in any given year. In a normal
30-year home mortgage period, there is a 45—percent:chance of its occurrence.
The 50-year flood, based on current watershed and channel conditions, would
range from about 2 to 3 feet above the November 6, 1977, flood and about 8
to 10 feet below the July 1916 flood along the North Toe River. Information
on the 50-year flood is included for use by the Federal Emergency Management
Agency (FEMA) in any subsequent studies for the conversion of the community

to the regular phase of the National Flood Insurance Program (NFIP).

One Hundred-Year Flood

The 100-year flood is defined as the flood which has 1 chance in

100 (1 percent) of being equaled or exceeded in any given year. 1In a normal
30-year home mortgage period, there is a 26-percent chance of its occurrence.
The 100-year flood, based on current watershed and channel conditions, would
range from about 4 to 5 feet above the November 6, 1977, flood and about 3
to 6 feet below the July 1916 flood along the North Toe River. The 100-year
flood is the minimum standard required by the Federal Emergency Management
Agency for floodplain management purposes for those communities

participating in the National Flood Insurance Program.
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Five Hundred-Year Flood

Although the 500-year flood may occur at any time, it is a
relatively rare event with 1 chance in 500 (0.2 percent) of being equaled or
exceeded in any given year. In a normal 30-year home mortgage period there
is about a 6-percent chance of its occurrence. The 500-year flood, based on
current watershed and channel conditions, would rahge from about 12 to 14
feet above the November 6, 1977, flood and about 2 to 5 feet above the July
1916 flood along the North Toe River.

The 500-year flood level is provided as a guide for planning
community and industrial development in those instances where a greater
degree of protection from flooding must be provided. 1In planning for
'floodplain development, TVA strongly recommends that the effects of a
500-year or higher flood be explicitly considered and minimized to the

fullest extent practicable.

HYDRAULICS

The hydraulic chéracteristics of the Norfh Toe River and Beaver;
Grassy, and East Fork Grassy Creeks were analyzed using the U.S. Army
Corps of Engineers HEC-2 backwater program (reference 2) to provide
estimates of the 10-, 50-, 100-, .and 500-year flood elevations at selected
cross sections. These cross sections were field surveyed at bridges and
’“othet selected locations to define the floodplains of these streams.
Locations of selected cross sections used in the hydraulic analyses are

shown on the flooded area maps (plates 2-5).



The computed flood elevations for the 10-, 50-, 100-, and
500-year floods were plotted on a graph at the stream mile locations of
-the cross sections and joined by straight lines to create flood profiles
(plates 6-9). The elevationé are shown in feet above mean sea level, and
the stream mileage is measured from the mouth upstream along the principal
flow path. Tabulations of the 10-, 50-, 100-, and 500-year flood
elevations and discharges for the studied streams are given in tables 1-3.

The computed flood elevations are based on the assumption that
bridges and other hydraulic structures remain open and unobstructed. The
accumulation of debris or other obstructions in bridge and culvert openings
during the time of flooding may raise the flood elevations higher than
those shown on the flood profiles.

The flooded area maps show the approximate areas which would be
inundated by the 100- and 500-year floods. These maps were developed by
using the flood profiles and recent TVA topographic maps with a contour
interval of 40 feet to transfer flood elevations from the profiles to
corresponding locations on the maps to estaﬁlish the expected limits of

flooding on the ground.

Floodways

Encfoachments in the floodplain such as fill or structures
reduce its.flood—carrying capacity and increase the risk of flood damage
in other areas. In reviewing floodplain development proposals, the
economic gain of the proposed development must be compared to the
possibility of increased flood damage to both the development and to
existing neighboring developments. However, prohibiting any further

floodplain development may be excessively restrictive.

-9-



*(Juawlsnfpy AaejuswatddnS 9¢6T SH3OSN) [8A8] ®ES uBSW anoge 3994 9

"puodes aad jurod uaa1d v 3sed JUIMOTJ JI93BM JO SWNTOA 3Y] JO JUSWOINSEBOW B ST (s8J2) puodss a1ad 3883 d2I1qny °q
" swep. pue sa3praq 3e wesaalsdn pue weaajsumoq °®

"saT1Joad Jo sdew ®aJe PIPOOTJ UO UMOYS 70U UoT31938Sx

L°BESZ 0ER ‘Y T°TESE I91°¢€Z 0°625¢ 69T°LT 6°v2se 8T10‘8 Sn Le°Z¢ 6
1°8¢€4¢ 0€8 vy L°625¢ 91'¢ce 8°9¢5¢ 69T°LT €£° 1282 8T0°8 Sq L6°Z¢ 6
¥ LES52 L98°hy 6°825¢ 281°'¢c2 6°6262 S8T‘LT €°02s¢ 520°'s8 06°¢C¢ *
[ANA%:TA L98°'vy . 8°8¢se Z8T°‘¢€e 8°6¢5¢ S8T*LT AN TATA 5208 SN 88°¢¢ Ve
mﬁ.hmmm;m M;Howqwﬂ £°824¢ 81'¢ee 2°5¢se S8TLT I°61S52 520°8 Sq 88°z¢\ Ve
I ANA %4 m ﬂmmmhmww 62252 008‘ve S°6TSZ oov‘st 0°€1SZ 086°'8 L2°2¢ 7 8
L°0€S2 002° 8% £°12se 008°vZ 8° LIS 00v°8I1 L°01S2 085°s ¥6° 1€ Vi
L6252 TiL'6Y 2°02s¢ ¥€9°s¢ L9152 6Z26°8T 9°6052 ze8‘s 8L° 1€ L
8°825¢ TLL 6y 9°6152 ¥€9°6Z T1°91s2 626°8T £°6052 2e8's LL 1e 2
8°9¢2%¢e 0€6°6Y S°LT1SE 80.°SZ 0°vISZ 186°8T . 0°L0SZ 658°8 LY 'TE V9
£°525¢ Z56°'6Y 8°916¢2 6TL‘SZ S°E€TSZ 686°8T L°90S¢2 £€98°‘sg SN ey 1¢ 9
R TAY4 Z56°6Y ?°916e 6TLSE ¢ €1se 686°8T 5°905¢ £98°‘sg Sa €v°1¢ : 9
L°0252 £90°0S 82182 €LL'Se 9°60S2 0€0°6T S €052 £88°‘S €2°1¢€ VS
¢° 8162 £0€ 09 8°605¢2 ¥88°G¢Z 1°90s2 EIT 6T 2°66%vC €26'S 08°0¢ S
T1°91s¢ 69€ ‘06 578052 S16°SZ 8°10%¢ 9ET ‘6T 0°86%¢C v€6°'8 89°0¢ vy
IANARTYA LL6°0S 8°504¢ £€10°9¢Z 6° 1052 0TZ‘6T L v6ve 0.6'8 0€°0¢ 14
$°60S¢Z 28905 L L6V 290°9¢Z L v6v 9YZ 6T 2°88%¢ L86'S IT°0€ Ve
8°L6%e ZT6°065 6°06%v¢ 0L1°9¢Z 888y 8Ze'6T 0°S8%¢ L20'6 vSN 69°62 €
S L6Y¢e 216°0S 9°'68%¢ 0L1°92 S°98%v¢ 8ZE‘6T £°08%¢ L20°‘6 eSd 69°62 €
£°Z6ve 0LT°TS L y8%Z 06292 6°18%2Z 0zZv‘eT LARTA Z4 0L0°'6 ¢c 62 X
(3993) (s39) (1993) (s39) (1997) (s39) . (1923) (s39) OTTH “ON
 uorieaaty nwwuwsomwa  uorieaary nmwuanomﬁn Juorieasty nwwuw:omﬂa JUoriIeaaTy nwuuusummn UoT308S ss04)
POOTJ JB3X-006S POOTd Jedx-00T PoOTd JB8Z-0§ POOTd JBaZ-0T

NOILVINGVI d1I40¥d JJIAI§ F0I HLISON

T 318vl

-10-



*(Jusuwasnlpy Lavjuswarddng 9¢6T SHNDSN) [OAS[ BOS UBSW BA0GQEB 1934

'puodads aad jutod usA1d ® 31sed BUIMOTJ J23BM JO SWUNTOA dY3 JO JuUdWaInseaw B ST (SJ2) puodes Jad 3883 o21qn)
. ‘swep pue sa3praq e weaaysdn pus uweaajsumo(q

'
‘q
‘B

*saTtjoad Jo sdew BaIe POPOOTJ UO UMOYS 30U UOTIIIASy

0'695Z 000 ‘%Y 02962 00L‘2e 5°695¢ 008°9T AR 434 088'¢L
£°894¢ 0Z0‘%Y ?°196¢ TTL'22 8°865¢ 608°9T 9°€£662 £88°¢
%°6962 Y60°‘ vy CRNAY T4 2sL'ee ¢°G8658¢2 Zv8°‘9T €°08S¢ 968°‘¢
8° 1952 96T ‘vY AL TA 60822 0'6vse £88°91 'R AYA €16,
L’ T96¢ LTZ Yy [ARA LT 028°22 6°8%5¢ 968°‘9T €£°2yse 916°¢
9°T95¢ L1Z vy ¢°25%¢ 0eg8‘ee 6°8¥%SZ 96891 £°2vse 9T6°L
T°'1962 STE vy S 1862 518°2¢ 0°8%S¢ 0¥6‘9T € 1IvySe £€6°L
9°856¢ 89¢ 'y AN Y AT 506°22 1°9%62 $96°9T L°6ESL v6°L
¥°965¢ 99y ‘Hy L ANA YA 65622 AR A AT L00'LT 9°1.¢£82 '866°L
9°69S5¢ 99 'y 0°L%5¢ 65622 8°€£96¢ [00*LT L AN A% T4 856°L
6°' 16862 T09 vy 9°€¥S¢e Ye0‘€Z ¥ 0%Se L90°LT | S £ %74 086°¢
(1993) (s39) (18937) (s32) (3993) (s39) (199]) (s39)
Juorieasty nmwum:umma JUoTIBAaTY nwmuw:omﬂa  uoraeasty nwwum:omﬂq Juoraeaetg nwwuwsumﬂa

PoOTd I88X-005§

POOTH JIB3X-00T

POOTI d€9X-05

(penurjuon)

NOILVINGVI 31T408d YIAIY FO0I HIUON

T 319Vl

POOT3 Je8%-0T

2SN
88d

Y0°S¢E
S6°YvE
LL vE
es°ve
LY %E
SY ve
€C°vE
0T've
98°¢¢€
98°¢t¢t
€57 €€

STTH

9T
ST
AAS
X%
VET
*
YA
Vit
1T
Tt
otr

“OoN

U0I3995 $S0a)

-11-



"X981) J3ABAY JO yInow 8yl 1B SUOTIBASTO 68°TE OTIW ‘JOATY @05 YIAON P

*(Jusuwlsn(py Aaejuewsrddnsg 9¢6T $SH3ISN) TéA®T BIS UBAW dAOQE 3934 °D

*puodas aad jutod usar? ® 3sed 3uIMOT] Jo3BM JO sumfoA 8yj jo jusweJnseaw ® ST ($3J7) puodas Jad 389 dtqn) °q
: ‘surep pue sa2praq 38 weeaajsdn pue weaajsumoqg ‘@

"saT1joad Jo sdew BaJ® POPOOTJ UO UMOYS 30U UOTRVBSy

0°8%5¢2 S6G°€E 8°¥%5Z S€E*Z S E¥6e 068°‘T T°1%SZ G80°‘T sSn v¥v°0 6
L E%SZ G6S°€E RN A LY SEE‘'Z 6°TvSZ 068°T S 0%se 680°T Sa vv'0 6
T evse 009°'¢c 6°T¥SZ SEE‘Z LARR 1Y S68°T 1°0vS2 S80°T sn 2v'0 8
¥ 0v52 009°‘€ 0°6€S52 1 X A ¥°8€62 568°T 2 LES2 S80°‘T Sa@ Zv°0 8
2°6€£5C 029°¢ S ¥E£62 0S€‘C 8°€ESZ S06°T v Zese 060°T sSh ov'0 L
0°T€52 029°¢€ ¥°6252 0sc‘Z 8°825¢ S06°T . L ANEAT4 060°1T Sa s€°0 9
pY 0€SZ 0L9°€ L'%2S2 08c‘e £°9252 0€6°T v £2s2 SOT‘T sSn 0z°0 S
pY 0£52 0L9°‘€ 1°1252 - 08¢‘e 5°0252 0€6°T 6°815¢2 SOT‘T Sqd 0zZ°0 S
pY 0£52 049°‘¢€ p0°125Z 08¢€°2 2°81682 0£6°T ¥°916Z SOT‘T ST'0 P
pY°0€52 00L°€ p0° 1252 00v‘e €°LT1S2 SY6°T 0°S1S2 OTT‘T 0T°0 v
pYy0€s¢2 S0L‘€E p0° 1252 {1} A4 peLISZ 0S6°'T 9°€1SZ SIT‘T 80°0 €
py 0€SZ 02L°¢€ p0° 1252 otv‘e pl LISZ SS6°T rARA LT SIT‘T SN v0°0 F4
pYy 0€SZ oozt p0° 1252 0TYv‘e YANALTA SS6°T 8°0152 SIT'T ST v0°'0 Z
pY 0€SZ 0ZL'€ po 1252 0TY‘2 pl LIST SS6°T S 01SZ SIT‘T eSN €0°0 .
pY 0£52 0zL‘e - p0° 1252 Siv‘e pC LISZ SS6°T pY 01SZ 021°1 8ST €0°0 T
p¥ 0€s2 0zZL'E p0°T2Z52 SIv‘z pZ-LISe SS6°T p¥°01SZ 0ZtT't 00°0 %
(3997]) (s3d) (399]) (s39) (3909]) (s39) (3997) (s39) STIN “ON
u:oﬂum>wﬁm nompw:ommo u:oﬁuc>wam nmmuwsuwﬂa u:oﬁuw>mﬁm nwmua:umﬁn u:omuw>mﬁm nmwuwsommo UoI1988 SS0J)
POOTd aBIX-00G POOTJ a®ax-00T POOTd Jeax-0§ POOTJ J88%X-0T

NOILVINGVI ATTd0dd NJd99D UEAVAS

¢ F14vl

-12-



*(Juswasnfpy Kasjuswarddng 9¢6T SHIDSN) TOAST BOS UBSW dAOQB 1894 °9

*puodes Jad jutod usaatrld v 3sud mcﬁsoﬂu Jd@31emM JO sumyoA 8yl JOo juswaanseaw ® ST (SJO) puodads Jod 3393 d21qny °q
*surep pue mmmuﬁun 1% wealjsdn pue weaJlisumoq °®

"sa11Joad Jo sdew vaJ® PAPOOTJ UO UMOYS J0U UOTIV9Sy

£°009¢ SY1'e S°6652 . 0502 . £°66S¢ S99°T $°96S¢ 096 SN 9Tt {114
€°8652 Syi‘e 579662 050°2 L*565C S99°‘T 2°%652 096 Sa 91°1 (114
1°v6S¢ oTE‘E €°265¢ 0sT*2 9° 1652 SYL'T 2°68S¢ 0T0‘T SN L0°T 6T
¥°2652 ot1e‘E 2°685¢ 0ST‘Z 9°885¢ SYLT 0° L8592 0T0‘T Sa L0°T 6T
1°265¢2 szZv'e - £°18S2 0zz'e 8°9865¢ 008°T T°%8S¢ ov0°‘T1 SN 10°T 8T
9° 6852 oev‘e 172862 0€2‘z ¥ 185¢ S08°‘T 0°0852 SY0'T Sa L6°0 LT
0°¥85¢ S9v'e 8°9L5¢ 052°2 8°%LS¢ 6Z8‘'T - ¢ ELST 0S0°‘T sn 88°0 9T
¢ €LS82 S9%‘g LAR VATA 0sz‘2 970452 628°'T 6°89S2 050°‘T SQ@ ¥8°0 ST
6°69G¢ S6v‘E 1°896¢ 0Lz'z €°19S2 ov8‘T - 9°596¢ 090°‘T LL°0 Y1
¥ €962 625°‘¢ ¢ 19s2 062°2 70982 GS8°‘T 0°855¢ 0L0°‘T 99°0 1% 8
9°655¢ S¥s'e 0°8S6¢ 00€‘2 T°LG6S¢ S98°t 6° %552 0L0°'T 19°0 ¢t
8°65%¢ 095°‘¢ §°¥586¢ 0TE‘2 1°¥552 SL8°'T €°2652 SL0‘T 8SN §6°0 1T
6°%552 095°‘¢ AT (1) $ 54 S 1662 SL8°T ¥ 6v5¢ SL0°'T vSd SS°0 1T
€°056S2 685‘¢c RA AT GZ€'e LAR' L ATA © 688°T 19 A 474 080°1 8%°0 0T
(1987) (s39) (1987) (s39) (199]) (s39) (1883) (s39) STIR “ON
uqoﬂuw>wﬁm nmmudaumﬁa :oﬁuw>mﬁm nmmua:oumn u:oﬂuw>wﬁm nmwuw:umﬂa o:oﬂua>wﬁm nwmua:omﬁa U0T]098 §501)
POOTd Jedx-00§ POOTd J88X-00T POOTd Jaevax-0s . POOTS Jedagx-01
(penurjuo))

NOILIVINGVI d'1I408d XFI9D JIAVEY

¢ F18v]

-13-



*(quswysn{py Kasjuswerddns 9¢6T SONDISN) [PAS[ BAS UBBW dA0QR 2997 9

‘puodes Jad jurod usar2 ® 3sed 3UIMOTJ J93BM JO SWANTOA 3Y3 JO jusweInseaw B ST (SJO) puodas Jad 3883 21gqny °q
*swep pue sadpraq 38 wesaxlsdn pue weaalsumog °®

*sa11Joad 30 sdsw ®BaJd® PIPOOTJ UO UMOYS 30U UOTIISSx

S°€99¢ 0cL‘ ¥°299¢ 08L°T 0°299¢ osv‘T 6°099¢Z ovg 8L°1 9¢Z
5°0992 ovL‘e " 9°6592 S8L*'T ¢°6S9¢ SSY'T 0°8%9¢ Sv8 SL°T 5S¢
2°089¢2 08.‘t Z°6%9¢ SI8‘T 6°'8%9¢ 08%°T 6°LY¥9C 68 Sn €9°1 vl
L°6%9C 08L°¢2 £°8%9¢ ST8°‘T L°L%9C o8y'‘t 9°9¢%9¢ ] Sa €9°1 e
9°9%9¢ 5082 - £°S%9¢ 0€8‘T T°vv9¢ 06%°‘1T 0°1¥92 598 Sn 95°T1 £l
€ €v9Z 5082 ¥ 1v9¢ 0€8°‘T L 0%9¢ 06%*‘T €°6€92 598 SaQ 96°T £C
¢ 1%9¢ S08°2 9°6t9¢ 0£8°‘T - 6°8€9¢ o6v°‘1 T1°8€92 S98 S6°T X
$°929¢ S¥8°¢ L°S¢9¢ 098°‘T ¥°6¢9¢ SIS‘T 0°¢€29¢ 6.8 SN y¢°1 rAA
9°%29¢ S¥8'¢ v°€292 098°‘T 6°2292 SIS'T 8°029¢Z 5.8 S vv°1 22
%2292 15 2: 4 ¢° 1292 098°‘T 2°029¢ - SIS‘T €£°819¢ SL8 €EV°'T . *
9°119¢ 526°2 €£°609¢ ST6*T 0°809¢ 09S°‘T 0°909¢ 006 oSN 821 1e
6°L092 626°¢ $°909¢ ST6°T 6°509¢2 09S°T 9°%09¢ 006 eSd 821 1
(3993) (s39) (399]) (s32) (3993) (s3d) (10983) (533) OTIH “ON
Juoraeasty nmmua:omﬂa  uorieasly nwwuw:umﬁn Juoraeasty nwmuw:umﬁn Juorieasty nwwuwsumma U0TI3085 88049
POOTd Ja89X-006G POOTd avoXx-00T POOTd JBdX-0S POOTH J®azx-0T
(penurjuo))

NOILVINGVI 31TJ0dd AI49D JIAVAG

¢ aavl

—14-



*}921) ASS®IH JO Yjnow 3yl 3I® SUOIIBAIT® ZQ8°Z¢ 9TIW ‘JBATY 901 YIJION
*(Juaw3ysnfpy Aaejuswerddng 9¢6T SHIDSN) T[9AST ®AS uBAW anoge 199y

"puodes Jod jurod usal3 B 3sed 3UTMOTJ J938M JO BWNTOA @Yl JO JUBWAINSBAW B ST (SJ2) puodas Jod 39937 21qn)H
: ‘swep pue sa3priaq 38 weaajsdn pus weaajsumo(q

"s811joad Jo sdew BaJI® PIPOOTJ UO UMOYS 30U UOTISSy

b

0°9652 S0Z'Y 81662 0ZL'z 0°v6s2 0022 1°265¢ S6Z°T
2° €652 S0Z'y 1°2662 0zL‘2 L° 1652 00Z'2 2° 0652 GS2°1
T°v862 09L'Y 6°28%¢ S90°¢ €°28S8¢ 08v‘e ¥° 1852 SOVt
8°'€£86¢ 09L°'Yy 9°¢28S¢ S90°‘¢ 8°18S¢ osv‘e £°085¢2 SOV‘T
¥°086¢ 096'% 8°8L%52 06T‘¢E 1°8L65¢ 515°2 €£°9.S2 09%‘T
2 LLSe 092Z°s LARYA YA sgc'e L*%LSe ocL‘2 6°2LS2 SYS‘T
v*9.92 SLv's L AR ZAT4 0es‘e 9°€LS¢ ovs‘z L°TLSE S09°'T
€°6LS2 066°S LARYATA S96°¢ 9°¢LSe 5.8'C L°0LS2 SZ9°T
L AR AR SL9°S L°0LSE ove‘e 9°6952 S€6'C L°L195C 099°t1
8°TLSZ SyL‘s T°0LS5¢2 589°¢ 6°89%¢ 0L6°Z 6°9962 089°'1
¥°6952 S¥L'S L° L1952 S89°¢ 0°£4962 062 ¥°695¢ 089°‘T
¢°L9%2 0£9°9 £°6962 ove‘y 9 %952 (1) & 28 T°€9S2 0€6°1
L° 6552 0€9°‘9 1°86S¢ ovZ‘y L ANA1T4 oTv‘e 0°95%¢ 0£6°T
L' 6% 0£9°9 6°LySe ovz'y rANA A4 otIv ‘e L°S5Y¥S52 0€6°T
0°9%sZ 0€9°9 9°-€y52Z ovZ'y JANAATA otY‘c L°0¥Se 0€6°T
6°€Y¥se 0€9°9 0°¢%se ovZ'y €°1vel 0Iv‘e L°6ESC 0€6°T
T°L€52 0€9°9 6°veSeZ ovZ'y 6°€€92 otv'e 9°1€52 0€6°T
p9°9€SZ 0€9°9 p8-°L2se ove'y p9 - ¥ese o1Iv ‘e 8°61S¢ 0E6°‘T
p9°9€52Z 0£9‘9 p8° L1252 0vZ'y p9°' %252 0Ty'‘s pS 8152 0£6°1
(3893) (s39) (199]) (s39) (3093) (s39) (1993) (s33)
UOTIBADTY nmwuwnumﬁa  uotieasty nwmuw:omﬂa JUorIeaeTy ammuczoumo Suorieasty ammuwsomﬁa

POOTH JBIX-006S

POOTd JBOX-001

POOTd Jedx-Q§

NOIIVINGVI F1Id08d JATUD ASSvAD

€ J14vy

POOTd Je8X-0T

SN
sa
sn
sa

sn
sa

85N
8Sd

£€8°1
£8°T
es°T
es’1
v'T
vZ'T
AR
80°T
T0°T
L6°0
L6°0
88°0
L9°0
SS°0

WO OMN~
COoOMmMmm<
OO0OO0OO0O0O

STIN

¢l
A
It
It

¥ M NNX O OON™ X G)G\S

“ON

U0T393S ssod)

-15-



‘puodes Jad jurod usaid ® 3sed SuimorJ Jojem Jo sumyoa 8y3 jo

Aeaany Assevan jJog 3Iseqy
*(juswysnlpy Aaejuswerddng 9¢6T SHYHSN) [OAST BIS umaw aA0gB 1994
juUsWaINSBaW ® ST (SJ2) puodas Jod 1893J 214n)
‘swep pue s83praq 3e weaaysdn pus wesJjsumoq

‘seT1joad Jo sdew ®aJe POPOOTJ UO UMOYS 30U UOTII9Sy

2

1°L292 080‘¢ 5°929¢ 0Le°T €°9¢9¢ 02T°1 L7S829¢ 0s9

0°819Z 598°2 £°919¢ SL8°'T 9°GS192 0ES‘T 0°%19¢ 088

§'S192 5Z0‘¢e 8°€192 SL6‘T 0°€19¢ 019°‘t ¢ 119¢ 526

6°6092 S8g‘E ¥°809¢ 00Z‘¢ L£°909¢ 06L°T 8°€09¢ S20°‘t
1°6092 06%°€ 871092 S9¢°2 0°909¢ oy8‘t 572092 SS0°‘T
8°509¢ oev‘¢g 0°%09¢ S9¢‘¢ £°€092C ov8‘rt 8°T09¢ SS0°T
£°7092 Sys‘e 0° €092 00e‘z ¥°209¢ 0.8°T 1°109¢ 0L0°‘T
9°665¢ S6L°€ ¥°865¢ 09v‘z 8°L6S¢C S66°T 9°9652 oY1l
59662 SST'y 1°66S¢2 689°‘¢ €£°¥6S52 SLT‘2 ¥°264¢C ovZ‘t
(189]7) (839) (1987) (s39) (1997]) (s39) (3997) (s39)

uorieasTy e8asyossiq UOTIBASTY  98aeydsiq uotrleadly e%aeyssiq uotivAsTy a3asydsiq

q

2

q

9

q

9

q

POOTd JIBOX-00S

PooTd aeaz-001

POOTd JBdX-0S

(penur3uo))

NOILVINGVI F1I40dd NAHED XASSVHD

€ 318VI

POOTJ JBaxX-0T

8SN
eSa

peeE’o
862
6v°¢
62°¢
€¢°¢
€2°2
0Z°¢
90°¢
98°1

STIH

6T
8T
LT
*
91
9T
ST
L A"
€T

~“oN

UOT329S SS0J)

-16-



Frequently, the community must decide how much additional
floodplain development to allow, what the effects of such development on
flood levels will be, and where the development should take place. If the
'community is participating in the National Flood Insurance Program, it must
not allow additional development which will cumulatively increase the
existing level of the 100-year flood by more than 1 foot at any point along
the stream. |

To accommodate some reasonable level of floodplain development,
the floodplain can be divided into two separate parts--the floodway and the
flood fringe (figure 1). The division recognizes the natural functions of
the floodplain. The floodway is the stream channel and that portion of the
adjacent floodplain which must remain open and unobstructed to permit safe
passage of floodwaters. The floodwaters flow deepest and ;wiftest in the
'floodway, and structures and other uses located in this area are subject of
the greatest danger during tiﬁes of flooding. The remainder of the flood-
plain is called the flood fringe. Here the water is more shallow and may
have littlé or no movement. Floodwﬁters in the flood-fringe area are being
tempofarily stored until they.can pass downstream. Hﬁst communities, there-
fdre. permit development in this portion of the floodplain provided the
development is elevated or otherwise protected to the regulatory (usually
100-year) flood level.

While & community may have some flexibility in setting the limits,
a floodway must be determined which is capable of accommodating all of the
floodwaters which are expected to occupy the entire floodplain area during
the occurrence of the regulatory flood. When making this determination, it

is assumed that development will be permitted in the remainder of the
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griculture

Open uses
Parking /]
5 Recreation "Floors Above Floods
4 No Filling Allowed, Filling Allowed / No Flood Restrictions h TVA 1988
pa Vi

FLOODPLAIN
LOOD , FLOODWAY  FLOOD
FLOODPLAIN RlNGE‘l STREAM FRING FLOODPLAIN
DEVELOPMENT jL\‘ r__.l — DEVELOPMENT
CHANNEL

al

RISE IN FLOOD ELEVATION
RESULTING FROM ADDITIONAL
DEVELOPMENT WITHIN THE
FLOOD FRINGE.

FLOOD ELEVATION WITH
EXISTING DEVELOPMENT.

FIGURE 1. FLOODPLAIN AND FLOODWAY SCHEMATIC



remainder of the floodplain (flood-fringe area) and that total development
of the flood-fringe area will ultimately occur, thereby prohibiting the
flow of floodwaters through the developed area.

The floodway areas needed to safely pass floodwaters through the
community without causing increases in flood heights by more than the
National Flood Insurance Program requirement of 1 foot maximum, or to a
lesser amount if desired by the community, are determined by engineering
calculations and are field checked for reasonableness and accuracy. Once
the floodway boundaries are determined and officially designated by local
ordinance, total filling or development of the flood-fringe areas will
not iﬁcrease flood levels by more than the previously determined amount
(usually 1 foot). Tabulations of 100-year floodway data are given in
tables 1A-3A. Proposed floodway boundaries are shoﬁn on the flooded area

maps (plates 2-5).

STUDY USE

The information and technical data contained in this report may
be used as the engineering basis for adopting and administering regulations
governing the use and development of flood-prone lands within the town of
Spruce Pine. Such regulations may be in the form of a separate floodplain
management ordinance or may be incorporated into the community's zoning and
subdivision regulations and building codes. The adoption of land use regu-
lations governing the development and use of flood-prone lands is a major
requirement for community participation in the National Flood Insurance
Program. The town of Spruce Pine has participated in the emergency phase

of the flood insurance program since July 7, 1975S.
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In addition to use by town building officials and local planning
commission members, the flood profiles and flooded area maps contained in
this report can be used by developers, engineers, industries, businesses,
individuals, and others to gain knowledge of the extent and severity of
flood hazards at specific locations within the town of Spruce Pine.

The information contained in this report may also be used as a
basis for further study and planning on the part of the town ofvSpruce
Pine in developing and evaluating alternative long-term solutions to local

flooding problems.

USER'S GUIDE

TVA has published a document entitled "Guide for the Use of
Technical Information and Data for Floodplain Management in the Tennessee
River Basin" to assist those who use this report and other flood hazard
data in interpreting and applying such information and technical data to
specific lands or development proposals.

The "User's Guide," together with this flood hazard information
report, can be a valuable tool in assisting the toﬁn of Spruce Pine to
administer and enforce its floodplain management program. Copies of the
"User's Guide" are available upon requést from the following TVA offices:

Floodplain Management Staff
Division of Services and

Field Operations
Tennessee Valley Authority
179 Charlotte Street
Asheville, North Carolina 28801
Telephone: (704) 254-8346

or
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Floodplain Management Program
Flood Protection Branch
Tennessee Valley Authority
200 Liberty Building
Knoxville, Tennessee 37902
Telephone: (615) 632-4792
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DEFINITION OF TERMS

Computed Flood - An estimated future flood based on a hydraulic analysis
of the potential storm runoff from an area and flow of water through the

floodplain.

Cross Section of a Floodplain - A vertical section of the floodplain
surface, normally taken at right angles to the direction of floodflow.

Effective Stream Mileage - The point along the centerline of the stream
channel which has the same flood elevation as a specified location in the

floodplain.

Flood - A temporary rise in water levels or an accumuiation of water
runoff, resulting in inundation of areas not ordinarily covered by

water.

10-Percent-Chance (10-Year) Flood - A flood having 10 chances in 100
(1 chance in 10) of being equaled or exceeded in any l-year period.

2-Percent-Chance (50-Year) Flood - A flood having 2 chances in 100
(1 chance in 50) of being equaled or exceeded in any l-year period.

1-Percent-Chance (100-Year) Flood - A flood having 1 chance in 100 of
being equaled or exceeded in any l-year period.

0.2-Percent-Chance (500-Year) Flood - A flood having 0.2 chance in 100
(1 chance in 500) of being equaled or exceeded in any l-year period.

Flood Boundary - The estimated outermost limit the waters of a flood of a
certain magnitude will reach. :

Flood Elevation or Water Surface Elevation - The height (expressed in
relation to mean sea level) reached by floods or channel flows of various

magnitudes.

Flood Fringe - The area of a floodplain which is outside of the floodway.

Flood Profile - A graph of flood elevations along a stream.

Flood Stage - The vertical distance to the surface of the floodwater as
measured from or compared to some arbitrarily fixed and generally
accepted point such as a United States Geological Survey stream gage.
Local residents may more commonly use the term “flood depth," which is
the vertical distance from the water surface to some point such as the
floor, ground, or road. :

Floodflow Line - A line drawn on a map indicating the general direction
of the floodwaters in a floodplain.
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Flooded Area Map - A map which shows the horizontal flood limits for one
or more floods.

Floodplain - Any land area susceptible to inundation by water from any
source including, at a minimum, that area subject to a l-percent or

greater chance of flooding in any given year.

Floodplain Management - A term applied to the full range of public policy
and action for ensuring wise use of the floodplains. It includes, but is
not limited to, collection and dissemination of flood control information
acquisition of floodplain lands, enactment and administration of flood-
plain regulations including building codes, and construction of flood-
modifying structures.

Floodplain Regulations - A general term applied to the full range of
codes, ordinances, and other regulations relating to the use of land and
construction within designated floodplain limits.

Floodway - The channel of the stream and those portions of the adjoining
floodplain which carry and discharge floodwaters of a particular flood

event.

Historic Flood - A flood known to have occurred in a specific area.

Maximum Known Flood - The largeét flood known to have occurred on a
stream or in an area.

Mean Sea Level - The average height of the sea for all stages of the tide
over a 19-year period.

Peak Discharge - The greatest rate of flow normally expressed in cubic
feet per second (cfs), occurring during a period of high water.

_Reach - Segments of a stream which mark boundaries such as the limits of
a study, corporate limits, State or county lines, or other definable

features.

Stream Gage - An instrument which makes regular observations of either
the water surface elevation (measured from some arbitrary point) or
streamflow at a particular site on a stream, canal, lake, or reservoir.

Stream Mileage - Distance measured along the centerline of the stream
from some designated point, usually where the stream enters into a larger

body of water.

U.S. Coast and Geodetic Survey Levels - The vertical control surveys
conducted to establish permanent elevation references.
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BENCH MARKS2a

Beaver Creek

Reference No.DP Elevation® Description
TBM- 1 2515.2 A chiseled triangle on top of

culvert headwall at downstream
right end of culvert at mile 0.04.

TBN- 2 2534.4 A chiseled square on downstream
right end headwall of 233-foot
long box culvert at mile 0.35.

TBM- 4 2538.9 A chiseled square on upstream end
of right headwall of box culvert
at mile 0.40.

TBM- 6 2550.0 A chiseled square on upstream

right bank wingwall of driveway
bridge at mile 0.55.

TBM- 8 2573.6 A chiseled square on downstream

’ end of right bank headwall of
246-foot long Highway 19 Bypass
box culvert at mile 0.83.

TBM- 9 2576.7 A chiseled square on upstream end
of right bank headwall at
entrance to 246-foot long box
culvert, mile 0.88.

TBM-10 2585.9 A chiseled square on downstream
end of right bank headwall of
215-foot long box culvert at
mile 0.97.

TBM-11 2588.3 A chiseled square on upstream end
of right bank headwall of

215-foot long box culvert at mile
1.01.

—————————— e,

&. Bench marks are fourth-order accuracy unless otherwise indicated.

b. Temporary bench marks are numbered according to field data and
therefore are not consecutive, '

c. Feet above mean sea level (USC&GS 1936 Supplementary Adjustment).
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Reference No.P

TBM-12

TBM-13

TBM-14

TBM-15

TBM-16

TBM-18

BENCH MARKS®

Beaver Creek

{Continued)

Elevation®

2596.5

2597.8

2606.8

2624.7

2644.0

2658.2

Description

A chiseled square on upstream end
of right bank headwall of bridge
at mile 1.07.

A 60D nail in transformer power
pole #AU 15 on right bank 20 feet
downstream of bridge at mile 1.16.

A 60D nail in downstream right
wingwall-headwall 1.0 foot below
top of wingwall on right
downstream side at mile 1.27.

A 60D nail in upstream left bank
guardrail post of bridge at
mile 1.44,

A chiseled square on upstream
right bank wingwall of bridge at
mile 1.56.

A 60D nail 0.4 foot above ground
in power pole no. AX 02 across
road from Beaver Creek Baptist
Church on right bank at mile 1.75.

Bench marks are fourth-order accuracy unless otherwise indicated.

Temporary bench marks are numbered according to field data and

therefore are not consecutive.

Feet above mean sea level (USC&GS 1936 Supplementary Adjustment).
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BENCH MARKSa

Grassy Creek

Reference No.P Elevation® ~ Description
TBM-19 2529.3 A chiseled square 7.2 feet below

top of dam at left end, 4.0 feet
landward from left end of spillway
on top of first concrete step up
from tailwater at mile 0.30.

TBM-20 ' 2570.1 Top of bolthead in upstream left
bank end of bridge curb at
mile 0.97.

TBM-22 2574.3 A chiseled square on upstream end

of shopping center sidewalk on
upstream landward corner near Sky
City entrance, on left bank about
250 feet from left water edge at
mile 1.24.

TBM-24 2581.1 A 60D nail in downstream end of
left bank headwall of wooden
bridge at mile 1.52.

TBM-25 2590.9 A chiseled square on downstream
left bank end of highway culvert
over Rockhouse Creek, tributary
to Grassy Creek at mile 1.69.

TBM-27 . 2605.3 A 60D nail in power pole no. CM 99
on left bank 15 feet from edge of
highway and about 160 feet from
left water edge at mile 2.06.

BM-2602.7 2602.97 A chiseled square painted "US
: 2602.7 BM" located on south side
of road in east end of curb of
culvert at mile 2.23 and 0.2 miles
south of Grassy Creek Baptist
Church. Third order accuracy.

a. Bench marks are fourth-order accuracy unless otherwise indicated.

b. Temporary bench marks are numbered according to field data and
therefore are not consecutive.

c. Feet above mean sea level (USC&GS 1936 Supplementary Adjustment).
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BENCH MARKS2

Grassy Creek

(Continued)
Reference No.P Elevation® Description
TBM-29 2617.2 A chiseled square on top of flat

rock located 3 feet below top of
right bank and 11 feet from right
water edge at confluence of Grassy
and East Fork Grassy Creeks at
mile 2.59.

TBM-30 2633.1 A 60D nail in downstream right
: bank headwall of private driveway

bridge at mile 0.34 on East Fork
Grassy Creek.

a. Bench marks are fourth-order accuracy unless otherwise indicated.

b. Temporary bench marks are numbered according to field data and
therefore are not consecutive.

c. Feet above mean sea level (USC&GS 1936 Suppiementary Adjustment).
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BENCH MARKSa

"North Toe River

Reference No.P Elevation® Description
TBM-32 2507.1 A chiseled square on upstream

riverward corner of railroad
signal light foundation at
railroad mile post 182, river

mile 30.39.

BM X-59 2518.597 A brass tablet on Highway 19
bridge, mile 31.45. Second order
accuracy.

TBM-36 $2523.6 A chiseled square on downstream

end of left headwall of railroad
bridge over Beaver Creek at North
Toe River mile 31.9.

TBM-38 2529.6 A chiseled square on ledge rock
15 feet from right bank
protruding out into river,

125 feet downstream from section
number 12, low water bridge at
mile 34.23.

TBM-39 2547.6 A door sill of old abandoned
stream gage house on right bank
at mile 34.51.

TBM-39A 2531.9 A chiseled square on top of .
concrete at right downstream end

of dam at mile 34.47,

TBM-40 2553.5 A chiseled square on upstream end
: of Banjo Branch culvert under
highway on right bank at North
Toe River mile 34.8.

a. Bench marks are fourth-order accuracy unless otherwise indicated.

b. Temporary bench marks are numbered according to field data and
therefore are not consecutive.

c. Feet above mean sea level (USC&GS 1936 Supplementary Adjustment).
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