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FLOOD ON BUFFALO CREEK FROM SAUNDERS TO

Middle Fork, Dam and Reservoir: Middle Fork drains an
area of 1.2 square miles, of which 1.1 square miles is above

Table

1.--Floods in southwestern West Virginia, February 25-2T7, 1972, excluding Buffalo Creek basin.

Specific conductance and pH of runoff rivulets draining into Middle Fork

Table 3.--Chemical analyses, in milligrams per liter, of water samples from Buffalo Creek basin
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FIGURE 5G.—Flood profile from 68 thru 76.
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FIGURE 5H.—Flood profile from 76 thru 80.
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FIGURE 6A.—Synthesized Hydrograph
Buffalo Creek below Saunders, W. Va.
(Drainage area, 6.05 square miles).
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Base by U.S. Geological Survey

FIGURE 8.—Aerial view of Buffalo Creek between Lundale and Craneco.

Photograph by Charleston Daily Mail
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Photograph by West Virginia Department of Highways
FIGURE 9.—Aerial view of Buffalo Creek looking upstream from Craneco to Lorado.
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EXPLANATION

| Flooded area, February 26,1972

Boundary of flooded area

Chemical quality sampling sites

Conductivity and ph sampling sites

e— Direction of flow

Distance upstream from mouth, in thousands of feet
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Photograph by West Virginia Department of Highways
FIGURE 10.—Aerial view of Buffalo Creek at Pardee.
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BUFFALO CREEK FROM SAUNDERS TO MAN,
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_ Specific conductance [A11 samples, except as indicated, were filtered].
MAN, WEST VIRGINIA mine refuse dam No. 3, 2,500 feet upstream from the mouth. Site No. (micromhos/cm at 25°C) PH
glfffl]l(se d?(lim tNO'd 34V:ast apg(;o;(m:atzly 50t(})1 felet v;ud;, ‘1125) Zeg; Highest previous flood Flood of February 26, 1972 ﬁﬁi ............................. Z?g zg cite Date of ., . Cal- 1;14:8— Som IZZ'S‘ 12;; Sule Chlo- Fluo— Ni-
ick, and stoo o set above the levelof sdge n. @ | = . T TR MB2acseiesesmisseamimesmsimanes . L. . ; - . - " - ;
. . g . ) Drainage Recur- Recur-— ME 3 oo oo 800 5.8 No. Description and location co}lec- (810,) cium .. dium T fate ride ride  trate

dam No. 2. The impoundment behind No. 3 rose to a maxi Station —_— i i i3 & B _— il refice MEL o B 1,200 s &l om 2 (ca) (M) (Na) () (C0w) (SO.,,) (c1) (F) as N
mum elevation of 1,753.1 feet above mean sea level, with a number ation name and location  8rea  p.ie i 8- o renee 5 it MF S ..o 840 a1 Mg 4
surface area of 14.2 acres, at the time of failure. (See fig. 2.) (sq mi) (mo=yr) Beighv chergs 1ntep- helght chorge duters 171 S 620 3.9

_ . J : = y (ft) (cfs) val (ft) (cfs) val -- Floodwater sample found in 3- 3-T2 15 380 100 26 21 930 1,100 26 0.6 0.1

On February 26, 1972, at approximately 8 a.m., a coal

; " d 1 d Middle Fork tribut t SURFACE AREA. IN ACRES (years) (years) freezer at Saunders. Y
TG Toyise aam oo apse. on. Il TOIK, @ TUOUITY _° 1760 . : : — : T T . Coal fines and other fine rock wastes made up about 50 1 Mine water from impound- 3-21~72 10 98 32 75 10 15 530 5.9 L 1.0
Buffalo Creek. The resulting failure released some 17.6 mil- T ——— 03198450 Drawdy Creek near Peytona 7.75 T-=T1 10.5k 850 9 8.57 L9l 3 percent, by weight, of the floodwater sample collected at ment in No. 5 Mine. » N
Rt cubis foek (102 sultion patians) ol impauides wises: —_ EE R | 03198500 Big Coal River at Ashford 393 8-16 36.3 35,800 al.3  23.28 20,600 18 Saunders. High quantities of various frace metals, such as 2 Middle Fork above No. 3-21-T2 21 86 45 3.3 5.0 o k0 .8 5 .

West Virginia experienced the most devastating flood in its .l Danville sediments, are shown in table 4. 3 Middle Fork at spillway of 3~ 3-72 17 82 L6 4.5 3.7 0 heo 1.7 L .6
history, with at least 118 lives lost and property damage s 17w . 03202400 Guyandotte River near 308 12-69 16.22 16,300 10 17.26 18,500 19 _ ‘ No. L4 Dam.
exceeding $50 million (U.S. Geol. Survey Girc. 667, 1972). = Baileysville Evaluation of the data points out the contrast between the L  Middle Fork at Saunders, 3= 3-72 1k 88 45 8.4 4.9 0 450 2.6 L L -
ui 1730 4 03202480 Briar Creek at Fanrock 7.20 12-69 5.46 485 3 5.21 Lo2 3 quality of wet-weather runoff from the Middle Fork basin 100 feet downstream from gg:, -

Immediately after the flood, scientists of the U.S. Geologi- 2 03203000 Guyandotte River at Man 762 3-63 24.78 149,000 al.l 19.34 31,600 10 and that of the floodwater. The wet-weather runoff from the base of slag heap.
cal Survey began to collect hydrologic information necessary 2 1720 k 03203600 Guyandotte River at Logan 836 3-63  3L.98 55,000  al.2 27.28 36,100 13 Middle Fork basin is characteristically acid and of a relatively e caees B0 45 55 6w nass powEwa 3-21-72 15 100 ks 22 6.0 0 510 2.7 N .3
to document the disaster. 03204000 Guyandotte River at 1,226 3-63  L43.83 Lk,500 27 41.63 L0,800 20 dilute calcium magnesium sulfate composition. The flood- 5 Buffalo Creek at Latrobe, 3- 1-T2 8.6 73 34 32 6.3 26 360 8.6 o 1.0

= Branchland . 5 £l 5 ) ¢ water sample contained more than 2,500 mg/l dissolved sol- 100 feet downstream from
. . 1710 4 03206600 East Fork Twelvepole 38.2 12~ 12. 2,280 5 12.99 2,490 : : e high bridge.

Throughout the Appalachian coal mining areas, those agen- Greek D E . ’ ’ s, and 930 mg/ll bissrbonats glkahmty Y I B e F 7 6 B 1glwa3é gl g: & 2172 8 5 27 50 6.0 6L 340 17 3 1.0

cies concerned with the regulation and safety of coal mining R iee Illeag ui gwl 300 - - 5558 a0 5 (neutral). The floodwater consisted not only of surface run- uffalo Creek at Man, a 3-21-1 T 5 . .
1 1 1 1 - % 5 . o) ™ e . .

refuse banks and impoundments are now planning remedial oy 2 7 3 § 10 1z 14 16 18 T W;a;zgo S SSERE RS S 9 > & ’ off but also of significant quantities of ground-water dis- moueh IMPOUNDMENT / %
measures to reduce potential flood hazards from similar dams VOLUME, IN MILLIONS OF CUBIC FEET 03213000 Tug Fork at Litwar 502 1-57 21.60 35,700 al.l 8.89 11,000 2 ;halg‘; Ground \zate: ;ilschargmtg ftrodm o gdils( (if the;M@dle \ o
and impoundments. This atlas report documents the hydro- FIGURE 2.—Relationship ofelevq,tion versus volume, and elevation versus 03213500 Panther Creek near 30.8 3-6T7 10.67 )-I»,6OO al.l 6.14 810 2 or ) asm.ls n.10‘ eralely concen I:a e a?‘ 4 ,a me" exIous
logic events associated with the Buffalo Creek disaster as an surface area for the impoundment at dam No. 3. Bantier samphn_gs .11‘1 similar geohydrologxc' settmgs in this part of . Specific ;
aid in this planning. ‘ _ _ 03213700 Tug Fork at Williamson 932 12-69  31.54 22,600 2 29.75 23,000 - 3 West Virginia have shown that during periods of low flow, , = Potal , Acid~ . Loss  conduct—

The elevation of the sludge pond that remained after failure 03214000 Tug Fork near Kermit 1,185 3-63  145.65 69,600  al.l 40.25 146,800 8 when the ground-water increment is dominant, the discharge Site . . Date of Ni-  Am= cgenic . Chemieal ... Dis- . ance pH

Buffalo Creek Basin: The basin is located in the south- was 1,705.6 feet, which gives a depth of 47.5 feet of water is alkaline. fe,  Deseriptiow wud. lewetion ciilizc_ ;Zlﬁe §§n§a ngzo- phate ggi:g as zZiZZS igni- (micro- (units) 2«’00 - AILINGS\PONDS
western part of West Virginia, 40 miles south of Charleston. S Sindae ot Jul Noi 3. A BIN View OF S K. BT (s & Basie to Sl-gesx Tlood. Two major sources of alkalinity responsible for neutral- as N 25°F HCO3 i by o
Altitudes range from 700 feet at Man, to more than 2,600 impoundment and an aerial photograph are shown in . T—— £f th d No. 3 i . at 25°C)
feet at the head of the basin. The fl d’ lain i 1 ’l figure 3. It was established that about 4 p.m. Thursday, Feb- the recurrence intervals reflects the difference between the *— PEAK STAGE DUE TO.INFLOW 1zaE the acic Tunofl tik siiered o, '1r‘npoundment . 24
eet at the head of the basin. The flood plain is generally less rusry 24, 4 local miningcompany empioyes plused = mea- natural flood that probably would have occurred and the FROM BUFFALO CREEK (1) Alkaline materials in the coal-mining refuse making up -- TFloodwater sample found in 3- 3-72 0.00 7.2 290 30 32,600 120 2,520 - 1,940 7.0 00 —
than 400 feet wide and was occupied by the 16 closely g ; , < . the bed and dam of No.3 impoundment. According to 2200
spaced coal mining communities along Buffalo Creek suring stick on the lowest point of the back (upstream) side flood that resulted from the rainfall and the failure of the . G i 1 g freczer gt Ssunders.

P e IS MONE DULEN0 LI0e% y : mine refuse dam. Hennen (1914) the Kanawha formation in this area of the 1 Mine water from impound-  3-21-T2 .00 .00 .00 0 3 5 780 60 1,030 6.5
of the coal-waste dam No. 3, so that the top of the stick was ol ;
o L approximately 1 foot below the compacted part of the dam. Buffalo Creek basin is more than 1,500 feet thick and con- ment in No. 5 Mine.

Precipitation: The average annual precipitation in south- Th i slisd. By dam B iy bet 4 sists of coal, shale, sandstone, clay, and at least three irregular 2 Middle Fork above No. 5 2170 .00 .30 .10 .0 A 1ko 764 120 1,1k0 3.3 "
ern West Virginia is 44 inches, and the average monthly pre- The eénp oye:ie 4VI33(1)6 ; ax: reqlt; ol ehwee? fp'f“' limestone beds. Two of the limestone units above the coal Mine. 200
cipitation for February is 3.50 inches. February : ltllrls ay aln P ak .at.]m. 3tu'r ayt,ho s:rvmg t ¢ ga I nts-e: seam contain marine fossils. Large quantities of waste rock of 3 Middle Fork at spillway of 3- 3-=T2 .00 .T0 .00 .0 1 93 619 - 966 3.5
23-26, 1972, 1.5 inches of snow was reported to e B EO eh WROR SV SE TR peoes l‘:, i e varying size was dumped into No. 3 impoundment at several No. U4 Dam. 3
have fallen at Logan on February 19—20. Farther east, mated from t esel obi;er\t/‘atlons', dl_nte:vxews wit enzme- Table 2.--Floods in Buffalo Creek basin, February 25-27, 1972. different points. The fineness of these alkaline materials pro- 4 Middle Fork at Saunders, 3- 3-T2 .00 1.6 21 1 200 38 638 - 859 4.3 0
snowfall had reached 11 to 12 inches at Beckley cct)lrlnpany llpciirsqnne . .rorgl ";3 lr;i Ircleasire;)x:sm n:a? Drainsge [ . Recurrence vided a large surface area where neutralization could take 100 feet downstream from 1800
by February 22. In the Buffalo Creek area, a few drifts CHIEE EIAR GILANE BEER R U SIS0 LISOR 19 Heme: mad Leesting area (ors)  interval place at the liquid-solid interface. base of slag heap.
on the higher altitudes as late as Wednesday, February Middle Fork. The estimated inflow hydrograph into the (sq mi) (yenrs) Lo, B0 u e vvueennennnnnnnns 32172 .00 .9 .00 1 68 39 718 50 918 4.5
23. According to most valley residents it rained impoundment during February 25-26 is shown in figure 4. 1. North Fork above Middle Fork, 0.85 80 s (2) Alkaline ground water discharging from the calcareous 5 Buffalo Creek at Latrobe, 3- 1-T2 _ _ _— _— - == 542 - = -

. bove S , W. Va. . ;
occasionally from  Wednesday through carly Satur- - . . i m strata of the basin. Samples collected from small streams in 100 feet downstrean from (g, T
) ! ) _ ; _25- - Hork, chove Sausders, W, Ve - the coal fields of southern West Virginia during times of low highway bridge. |
day morning, with some reporting that it rained hard 60 I I s m : : L . 5
throughout Friday night. | | 3 Buf,fa‘l,z Creck belew Stunders, 6.05 50,000 ako w surface runoff contain more than 200 mg/] bicarbonate alka- 6 Buffalo Creek at Man, at 3-21=T2 1 1.4 16 3.0 2,430 15 50 0 719 T2
I ‘ k. Toney Fork at Pardee, W. Va. 407 420 i z linity and have pH values greater than 8.2. A sample collected mouth. O D%AE?NDDEDRES]
S. Buffalo C elow we, I 5 ) 2 3 3 (]
The National Weather Service reported that during the 72- : | w.avz. reck betow Sto o0 13,000 ¥ :3_5 = Octobe_r 1992 from a.nearby coal mine itad 2 it of 1.2 Hobog 0O Qg BD oo
hour period ending at 7 a.m. on February 26, the general area | : 6. Bu:g:isiﬁ:ekwabgze 30.8 8,800 a2 m and contained 207 mg/1 bicarbonate alkalinity.
t(?f Logan County an(.l .Buffalo Creek h'ad 3.7 inches of rain- 50 I l { i 7. Ri"g]htvzork at Accoville, 9.49 500 2 g Because of extensive fracturing of the rocks and rapid infil- C}.lro— .
all. (See fig. 1.) Pre01p1tat‘1on of that intensity oc?ur.s fibout | | g tration of runoff, the quality of the water impounded in local aite Date of Boron Ce?,d— mium, Cop~ Str:on— Lead Nick- Zine Iron Manga- Mereury
once every 2 years; that is, southwestern West Virginia can : | a Ratio to 50-year flood. coal mines may be highly dependent upon time elapsed since No Description and location collec- (B) mium hexa-  per tium (Pb) el (Zn) (Fe) nese (Hg) .
expect precipitation equal to or exceeding 3.7 inches in a 2 | ! the last rainfall. Even though the sample obtained from No. 5 : tion (cd) wvalent (Cu) (Sr) (Ni) (Mn)
Zi;hc?(l;rt,,p:urs:y F)nnt}:il 231?;; rlzgec ofko\r;clei everyd 2 dye.ars.thA g : : mine (site No. 1, table 3) was collected at a time of very high (cr)
. ekt s ludns ' runoff, it contained a small amount of bicarbonate alkalinit )
week after the February 26 flood revealed no catchment of & g0l | : n ’ ol ) y -- Floodwater sample found in 3= 3-7T2 -~ 0.002 0.021 0.013 -- 0.018 0.015 0.01k 0.020 1.30 -
N . | The flood fil detennined the basis of a field and had a pH of 6.5. As runoff diminishes, and particularly £ + Saund ‘ - 0
precipitation in open cans or other containers that exceeded 5 | ' ood prolile was determined on the basis of a fie dissing fiics of verv div weather. this i Sinent.contal TYRRLEr BL SAUHOETS - .
the 3.72 inches recorded at Logan. - | : survey of high-water marks left by the flood of February 26, 18 s ol very dry I N AR - ....do (unfiltered)...... 3- 3-T2 0.280 .kko 3.00 9.60 22 16 T2 28 6,400 110 0.032
2 : ( 1972, and is shown on the maps (fig. 5 A—H). The areas relatively larger quantities of alkaline ground waters. 1 Mine water from impound- 3-21-72 .090 .00k  .000 .020 3.2 .030 .200 .1ko0 .300 .320 <.0005
3 ! inundated by the Buffalo Creek flood are also sh n th ' i in th f ment in No. 5 Mine.
83 82 81° o ' , | inuxn y $0 shown on the The chemical alterations that took place in the water o . —
200 = : / | maps. Floodmarks were identified along the 15-mile reach of No. 3 impoundment indicate that the lake functioned as a 2 Mlﬁ(?.i.lz Fork above No. 5 3-21-72 .070 .002 .0ko .1k0 2.0 .010  .koo .8k0 11 2.4 <.0005
C\ ¢ 3o I | ’ the creek, and their elevations were determined by leveling to hugh water-treatment basin. Over an extended period of 3 M dcllle “Pork &b epillvay of 3- 3-72  .120 .002 .00k Em BB o 800 56 1.7 <.0005 . SCALE 1:6 000 Y e
%, > 2 : / ! bench marks. Flood boundaries were delineated on topo- time, storage in the lake resulted in the virtual elimination of No. ) Dam. } : - el : L l |
s ! , | giplic maps. The ssttoustin of m ol peak fans o runoff acidity and brought about a significant reduction in 4 Middle Fork at Saunders,  3- 3-T2 .200 .000 <.020 1.2 2.4 .ok2 .500  .580 3k 1.3 <.0005 0 % KILOMETRE
: , / | valley storage) as the floodwater moved downstream is shown metal concentrations. Simultaneously, concentrations of 100 feet downstream from CO’;:%%R.SlNJEATQVQEAZPE?,EFLEET
| /\ : by the estimated hydrographs on the maps (fig. 6 A—D).The major ions, such as calcium, magnesium, and sulfate, base of slag heap. - . 3 ’ .
sol. : I } estimated natural flow of Buffalo Creek, used to prepare the 1800l = ;4%)(‘) - ;%OL = ;210(; = ;810(‘) b ;410(; = :)(,lo(l) = ;2100 increased as much as threefold. ) e e e0ceeeeeseseonnnnsane 3-21-T72 .070 .002 .000 .140 1.8 oLk .300 .500 4.2 2.0 <.0005 Plan view of mine refuse dam No. 3 and impoundment on Middle Fork.
3800 | // : flood hydrographs, was 60 cfsm (cubic feet per second per Eub . 5 Buffalo Creek at Latrobe, B 1=T2 — - - - - - - - 1.k - -
} S | square mile). The time base on the hydrograph is the FIGI;R:;’;Y = Fe:’”;';fé e . ;eb'”‘"y 2 100 feet downstream from
i ' estimated time of overbank flow at the selected sites. The S e MYCHIRES B SR, Db S, BV e highway bridge.
| 25-27, 1972. I Buffalo Creek produced a sudden sha
: : surge of the flood wave as it entered the Guyandotte River is ;:Zlgfmsz, Sfeet at 1%20;1)f ;‘Z;nruariazg, a:Zfzg'gTLgO station on Gu;fz::,do:tz 6 Buffalo Creek at Man, at 3-21-72  .110 - - .300 1.8 20 .2ko .680 130 2.6 .0016
| : shown on the trace of the gaging station record for River at Man. mouth.
10 L . L Guyandotte River at Man in figure 7. WATER QUALITY ASPECTS OF THE BUFFALO CREEK FLOOD e
R — _ ' ‘ A few days after the flood a sample of the floodwater
' UR The most destructive flood in West Virginia’s history swept from No.3 impoundment was recovered from the freezer REFERENCES CITED
%60 SYNTHESIZED INFLOW HYDROGRAPH through 15.3 miles of the Buffalo Creek valley at an average unit of a refrigerator found at Saunders. Chemical quality Davies, W. E., Bailey, J. F., and Kelly, D. B., 1972, West
FIfGURlﬁa 4.—E;§i’(r&ated Fgmw to é?z)zzzd:negt at mine refuse dam No. 3, speed of 7 feet per second (5 miles per hour) and reached the samples were also taken from the water in No. 5 mine (site Virginia’s Buffalo Creek flood—a study of the hydrology
3% 2?’"1'; mam riday ary 25, , to 8 a. m., Saturday February town of Map at the mouth of Buffalo Creek around 11 a.‘m. No. 1) and from the water of Middle Fork and Buffalo Creek and engineering geology: U.S. Geol. Survey Circ. 667,
The travel time for the 15.3 miles was about 3 hours. During (site Nos. 2—6). Nine samples were analyzed for 35 chemical 32p.
2.00— The Flood: Floodflow on Buffalo Creek was abnormally the 3-hour cascade down the valley at least 118 lives were and physical properties, including major ions and 12 minor Hennen, R. V., Reger, D. B., and Price, W. A., 1914, Logan
high on February 26. Streams other than Buffalo Creek in lost, 500 homes were destroyed, 4,000 people were left elements. Metals were determined on both filtered and unfil- and Mingo Counties: West Virginia Geological Survey,
T — opaReIL | _ ( southern West Virginia had peak flows having recurrence homeless, property damage exceeded $50 million and high- tered samples of the floodwater. The results of these analyses T8 p. :
§ it - . intervals of from 2 to 20 years (see table 1), as a result of the way damage alone exceeded $15 million (U.S. Geol. Survey are shown in table 3. Field measurements of pH and >
e AT ' — 3-day rainfall during the latter part of February. Streams in Circ. 667, 1972). conductance were made of small rivulets (sites MF 1—6) e
0 10 20 30 40 50MLES | the Buffalq Creek basin not.inﬂuenced by the failgre of the . draining into Middle Fork in the vicinity of No. 5 mine. pH is COAL RBEbISE-Dme
L A N A I A A dam on Middle Fork experienced peak flows having recur- Photographs: Photographs after the flood along Buffalo measured on a scale from zero to fourteen. A pH value of less
: g g T rence intervals less than 10 years, while the peak flow in Creek are shown on sheets 1 and 2 (figs. 8—13). Photographs than seven is acid, and that greater than seven is alkaline. A
FIGURE 1.—Rainfall in southwestern West Virginia for 72-hour period Buffalo Creek below Saunders indicates a discharge greater were taken by West Virginia Department of Highways and pH value of seven is neutral. The results of the field measure-
ending at 7 a.m., February 26, 1972. than 40 times the 50-year flood (table 2). The difference in the Charleston Daily Mail. ments are shown in the following table.
81°45%' 42'30" 40’ 81°37" 30"
7

SAUNDERS

Photograph by West Virginia Department of Highways
FIGURE 3.— Aerial view of slag pile and reservoir area on Middle Fork at Buffalo Creek.

Table 4.--Chemical analyses, in micrograms per gram (dry weight), of sediment samples collected
March 1, 1972, from Buffalo Creek basin.

Site Deseription Cadmium g:i:?;ﬁ?ﬁt Copper Cobalt Lead Nickel Zinc Iron Manganese
No. (cd) (cr) (Cu) (Co) (Pb) (Ni) (2Zn) (Fe) (Mn)
1 Fines from section 100 feet 0.1k 3.0 19 55 8.7 8.7 27 10,000 TS5
from edge No. 3 Dam.
2 Composite at left bank of 1L 3.0 20 5.0 8.5 9.0 23 8,000 37
No. 2 Dam.
4  Sludge near left bank of 213 4.8 19 6.9 12 13 37 8,500 53
No. 3 Dam.
5 Material, 600 feet from .09 6.0 32 7.5 16 11 35 15,000 110
right bank of No. 2 Dam.
6 Sludge from No. 2 Lake. ) 3.2 17 3.5 T:5 T 5 16 5,600 27
T Fines on flood plain, .16 5l 20 545 25 8.5 4o 10,000 140
12.8 miles downstream
from Saunders.
10 Material from right =19 3.5 16 3.7 11 T.2 1T 13,000 250
abutment of No. 3 Dam.
11 Material from left .25 3.2 21 6.0 12 9.5 27 6,700 300
abutment of No. 3 Dam
(37 feet above base).
12 Material from left .19 2.1 15 4.5 8.7 T.0 - 24 6,700 120
abutment of No. 3 Dam
(10 feet above base).
13 Material from mound at .19 4.0 22 6T il ¢ 12 32 11,000 T50
"toe" of No. 3 Dam
(200 feet from left
abutment).

i Photograph by West Virginia Department of Highways
FIGURE 11.—Aerial view of Buffalo Creek looking toward Saunders and Middle Fork.

For sale by U.S. Geological Survey, Reston, Virginia 22092, price $1.50 per set





