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FOREWORD

This f ina l report,  “Survey of Noncommerc ia l Recreat iona l Use of White w ater in the
Upper Youghiogheny River, 1 9 9 6-1 9 9 7,”  w as prepared by Stephen P. Schre iner of V ersar,
Inc., at  the request of Rich McLean of the Mary land Department of Natura l Resources
(MDNR).  This report documents w ork done under tasks SSH-3 and D C-3 of PPRP Contract
PR9 6-0 5 5-0 0 1.  
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ABSTRACT

Because the interests of various users of Deep Creek Lake's resources often conf lict,
a  plan w as deve loped during the re licensing and perm it t ing process to f ind ba lanced solut ions
to a variety of complex env ironmenta l and recreat iona l issues in conjunct ion w ith econom ica l
operat ion of the po w er plant.  The plan deve loped requires operat ion of the hydroe lectric plant
to take best advantage of w ater re leases for the benef it  of  a ll user groups, inc luding
enhancement of w hite w ater boat ing opportunit ies.  In an at tempt to measure the
effect iveness of this plan for w hite w ater boat ing opportunit ies, this survey of private (non-
commerc ia l) w hite w ater boat ing in the Upper Youghiogheny River, start ing at Sang Run,
Mary land, w as conducted in 1 9 9 6 and 1 9 9 7 to measure use of the river re lat ive to operat ion
of the Deep Creek Hydroe lectric Stat ion as regulated by its W ater A ppropriat ions and Use
Perm it  from the State of Mary land.  Based on results of this study and others, the perm it  may
be modif ied in the future to prov ide the most ba lanced benef its to a ll users of the Deep Creek
Project.

The survey counted a tota l of  2 ,3 5 6 boaters from June 7  to October 1 4 , 1 9 9 6 and
4,2 4 9 boaters from A pril 1 8  to October 1 3 , 1 9 9 7.  The tota l number of private boaters
projected for the ent ire boat ing season (A pril 1 5  through October 1 5) w as 3 ,5 1 0 for 1 9 9 6 and
4,3 9 8 for 1 9 9 7, w hen adjusted for days not surveyed.  In comparison, there w ere 3 ,0 5 0 and
3,3 5 6 commerc ia l raf t  customers reported for 1 9 9 6 and 1 9 9 7, respect ive ly.  Seventy-seven
percent of  boaters used the scheduled w hite w ater re leases in 1 9 9 6 w hile over 9 7 %  used
these re leases in 1 9 9 7, a year in w hich fe w er days w ere ava ilable w ith boatable natura l f lo w s
or other scheduled and announced re leases.  Only a sma ll percentage used natura l f lo w s,
temperature enhancement re leases, or other unscheduled re leases.  Most boaters surveyed
reside in Mary land, Ohio, Pennsy lvania, or W est V irginia.  A  tota l of  4 1  states inc luding the
D istrict of Columbia and 1 1 fore ign countries w ere represented. 

 Because most scheduled w hite w ater re leases occur on Mondays and Fridays, most use
occurred on those days, regardless of w hether or not these days w ere on holiday w eekends.
Use w as very high on holiday w eekends, w ith the highest average occurring on holiday
Saturdays in 1 9 9 7 (1 3 1 boaters per day).  The max imum number of boaters on a single day
occurred on July 1 9, 1 9 9 7 (1 7 0 boaters in 1 5 4 boats of a ll types).  Based on the numbers of
commerc ia l raf ters reported for the last 7  years, usage of the Upper Youghiogheny River by
commerc ia l boaters appears to be re lat ive ly stable and not increasing in tota l numbers.  No
conc lusive statements can be made regarding tota l annua l usage patterns of the river by
private boaters, based on results of this survey and t w o prev ious surveys.  Ho w ever, peak
da ily usage w as greater in 1 9 9 7 than in earlier years sampled (1 9 8 8, 1 9 9 5 and 1 9 9 6).



v iii



ix

TABLE OF CONTENTS

Page

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii

ACKNOWLEDGMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v ii

1.0  INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2.0  METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

3.0  RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

4.0  SUMMARY AND CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1

5.0  REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3

APPENDICES

A UPPER Y O UGHIO GHENY SUM M ARY O F PRIV A TE BO A TER USE 1 9 9 5 
SUM MER SE A SO N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

B D AILY SUM M ARY O F THE Y O UGHIO GHENY RIVER RECRE A TIO N SURVEY,
1 9 9 6 A ND 1 9 9 7 BO A TING SE A SO NS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5

C HYDROLO GIC  RA NKING O F THE Y O UGHIO GHENY RIVER FLO W A T THE
O A KLA ND G A GE FRO M 1 9 4 2 THRO UGH 1 9 9 7 . . . . . . . . . . . . . . . . . . . . . . . 5 1



x

LIST OF TABLES

Page

1 Schedule of Saturday and spec ia l w hite w ater re leases . . . . . . . . . . . . . . . . . . . . 7

2 Summary of commerc ia l raf ters based on perm it  reports subm it ted 
to DNR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

3 Number of commerc ia l raf ts by year based on perm it  reports subm it ted to DNR . . 8

4 Summary of number of noncommerc ia l boats and boaters surveyed . . . . . . . . . . 9

5 Summary of number of boaters by gender . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

6 Summary of number of boaters by age c lass . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

7 Summary of number of boaters by experience leve l . . . . . . . . . . . . . . . . . . . . . 1 0

8 Summary of number boaters by f ishing frequency . . . . . . . . . . . . . . . . . . . . . . 1 1

9 Number of boaters surveyed by day of  w eek . . . . . . . . . . . . . . . . . . . . . . . . 1 2

1 0 Number of boaters surveyed by month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3

1 1 Suitability  of natura l f lo w  for w hite w ater boat ing . . . . . . . . . . . . . . . . . . . . . . 1 3

1 2 Summary of boatable f lo w  groups by boat types . . . . . . . . . . . . . . . . . . . . . . 1 4

1 3a Number of boaters surveyed by day of w eek in 1 9 9 6 norma lized by the number 
of boatable days surveyed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

1 3b Number of boaters surveyed by day of w eek in 1 9 9 7 norma lized by the number 
of boatable days surveyed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7

1 4 Summary of number of boaters by re lease type . . . . . . . . . . . . . . . . . . . . . . . . 1 8

1 5a Summary of number of boaters by distance trave lled in 1 9 9 6 survey . . . . . . . . 1 8

1 5b Summary of number of boaters by distance trave lled in 1 9 9 7 survey . . . . . . . . 1 8

1 6a Numbers of private boaters by state of boater residence in 1 9 9 6 . . . . . . . . . . . 1 9

1 6b Numbers of private boaters by state of boater residence in 1 9 9 7 . . . . . . . . . . . 2 0



x i

LIST OF TABLES (Continued)

Page

1 7 Summary of number of boaters by conf irmat ion of re lease . . . . . . . . . . . . . . . 2 0

1 8a Summary of re lease conf irmat ion by re lease type in 1 9 9 6 . . . . . . . . . . . . . . . . 2 1

1 8b Summary of re lease conf irmat ion by re lease type in 1 9 9 7 . . . . . . . . . . . . . . . . 2 1



x ii



1

1.0  INTRODUCTION

S ince its construct ion, Deep Creek Lake has evolved as the centerpiece of tourism in
w estern Mary land.  D ischarges from the Deep Creek Hydroe lectric Stat ion enter the
Youghiogheny River.  This w ater discharge has the potent ia l to ef fect  lake-side recreat ion
through changes in the lake ’s w ater leve l,  as w e ll as the do w nstream env ironment of the river.
The Youghiogheny River is Mary land’s only designated ‘ w ild’  river — it  supports a deve loping
trout f ishery as w e ll as one of the most cha llenging kayak ing and raft ing runs in the country.
Because the interests of  various users of  Deep Creek Lake's resources are potent ia lly
conf lict ing, a plan w as deve loped during the re licensing and perm it t ing process to f ind
ba lanced solut ions to a variety of complex env ironmenta l and recreat iona l issues in
conjunct ion w ith econom ica l operat ion of the po w er plant.  The plan deve loped requires
operat ion of the hydroe lectric plant to take best advantage of w ater re leases for the benef it
of a ll user groups, inc luding enhancement of w hite w ater boat ing opportunit ies. 

The plan is implemented through the W ater A ppropriat ion and Use Perm it  for the Deep
Creek Stat ion (Perm it  No. G A 9 2S0 0 9(0 1)), w hich requires the Pennsy lvania Electric Company
(Pene lec) to re lease or reta in w ater for various in-lake and do w nstream uses, inc luding
enhancement of w hite w ater recreat ion opportunit ies in the Upper Youghiogheny River.
Pene lec must make f ixed, scheduled re leases every Friday and Monday and one Saturday per
month during the w hite w ater recreat ion season (A pril 1 5  to October 1 5).  These re leases are
to last at  least 3  hours w hen suff ic ient w ater is ava ilable, and they cannot be curta iled unless
the lake leve l is 1  foot or more be lo w  the lo w er operat ing rule band (for Friday re leases) or
be lo w  the lo w er rule band (for Monday and Saturday re leases).  Reduced re leases or shut-
do w ns are required during certa in hours w hen natura l f lo w s are nav igable and w hen
generat ion re leases w ould result  in river f lo w s too high for boat ing.  The perm it  prov ides for
spec ia l w hite w ater re leases on other occasions.  The perm it  a lso requires Pene lec to make
re leases to ma inta in river w ater temperature be lo w  2 5EC for trout habitat during the summer.
A  protocol has been deve loped to determ ine w hen these re leases may be needed and to
prov ide 2  to 6  hours not ice w hen a re lease w ill be made (Pene lec 1 9 9 5; PPRP 1 9 9 8), so
w hite w ater boaters can take advantage of them.  

White w ater raft ing by commerc ia l companies on the upper Youghiogheny River is con-
trolled by state regulat ions.  These regulat ions lim it  the number of rafts to 3 3 rafts per day
w hen the re lease is less than 3  hours long and to 5 1 rafts per day w hen there is suff ic ient
natura l f lo w  or w hen the re lease is at least 3  hours long.  Commerc ia l operators (those w ho
charge a fee to guide customers do w n the river) must obta in a perm it  for a certa in number of
raf ts that they may take do w n the river and must report each month on the actua l usage for
each day.  Private (noncommerc ia l) boaters, ho w ever, do not need a perm it  to run the river,
and lit t le informat ion is ava ilable on the ir usage of the river, part icularly as re lated to Pene lec's
current perm it  condit ions for operat ing the po w er plant.  Some informat ion is ava ilable in
Graefe et a l.  (1 9 8 9) and a survey conducted in 1 9 9 5 by the Mary land Department of Natura l
Resources (MDNR), Deep Creek Lake Recreat ion Area (A ppendix A).  Ho w ever, informat ion
is part icularly lack ing on the rates of ut ilizat ion of the river in re lat ion to natura l f lo w  leve ls,
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hydroe lectric project operat ions, advance not if icat ion of re leases, w eekend/holiday/ w eekday
periods, and the river’s recreat iona l carry ing capac ity .

This study measured noncommerc ia l usage (private persons using the river for recrea-
t ion and not pay ing a guide fee) of the upper Youghiogheny River in re lat ion to operat ion of
the Deep Creek Stat ion.  Informat ion w as a lso collected on genera l demographics of the user
populat ion and usage of the public ly-ava ilable te lephone recording of re leases from the stat ion.
This study focused on w hite w ater boat ing start ing at Sang Run and does not inc lude usage
upstream or do w nstream of that locat ion. 

2.0  METHODS

 The boat ing survey w as conducted at the noncommerc ia l put-in at Sang Run because
this is the primary locat ion that boaters use to access the river.  The survey w as designed to
inc lude a ll dates from June 7  to October 1 5, 1 9 9 6, and A pril 1 5  to October 1 5, 1 9 9 7 w hen
there w as a re lease from Deep Creek Stat ion usable for w hite w ater boat ing (bet w een the
hours of 0 6 0 0 to 1 3 0 0 at the stat ion) or w hen the natura l f lo w  in the river w as suitable for
w hite w ater boat ing (greater than about 3 0 0 cfs at Oak land or about 1 .9  feet on the Sang Run
gage; see Table 1 1).  

The survey w as directed and coordinated by the MDNR Deep Creek Lake Recreat ion
Area off ice, under the direct superv ision of Mr. Dave Baker.  A  1- or 2-person f ie ld cre w
conducted the Youghiogheny River boat ing survey using the data recording sheets sho w n in
F igures 1  through 4 .  The f ie ld cre w  recorded informat ion on the tota l number of boats and
other informat ion about the users.  Scheduling of the cre w  w as at the discret ion of the area
superv isor, using the follo w ing guide lines.  Both cre w  members part ic ipated in the survey on
days w ith a scheduled w hite w ater re lease from the project (Fridays, Mondays, designated
Saturdays, and other spec ia l days as listed in Table 1).  One or both cre w  members may have
been present (at  the discret ion of the area superv isor) on other w eekend days w hen the
natura l f lo w  w as boatable.  Only one cre w  person w as required to be present at  the site to
conduct the survey on days w ithout scheduled w hite w ater re leases, or w hen the natura l f lo w
w as boatable on w eekdays.  The cre w  person scheduled to collect survey data on dates
w ithout a scheduled w hite w ater re lease w as instructed to ca ll Pene lec's informat ion recording
to obta in the re lease schedule for that day.  The schedule a lso w as checked da ily (inc luding
w eekends) for re leases that w ere not otherw ise scheduled in advance (i.e . ,  temperature
enhancement re leases and emergency generat ion re leases).  During the months of June
through A ugust and on dates w ithout a scheduled re lease, the recording w as checked at
0 7 3 0, 0 9 3 0, and 1 1 3 0 to f ind out if  a temperature enhancement re lease had been scheduled;
if  so, a survey w as made on that date. 
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UPPER YOUGHIOGHENY RIVER
RECREATIONAL BOATING CENSUS - QUESTIONNAIRE 

Name of surveyor:_________________

 1. Date:___________________ 2. Time:___________________ 

 3. Type of boat: Raft [] Canoe [] Kayak []

 4. Interviewee: Leader [] Crew []

 5. Sex: M  F (circle)

 6. Age: <18 18-25 25-35 36-45 46-55 >55
 []  []  []  []  []  []

 7. Place, state (or country) of residence:________________________________________

 8. What distance (miles) did you travel to reach the river:
< 1 []
1-5 []
6-10 []
> 10 []

 9. Did you call in advance to confirm release ? Y N (circle)

10. Number of individual trips in the past:
first trip
2-10 []
11-20 []
21-50 []
50+ []

11. How often do you use the river for fishing:
Never []
weekly []
monthly []
yearly []
less []

12. Number of additional passengers:

F igure 1 . Upper Youghiogheny River recreat iona l boat ing census — quest ionna ire form for
1 9 9 6
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UPPER YOUGHIOGHENY RIVER
RECREATIONAL BOATING CENSUS - SUMMARY SHEET

Name of surveyor:_________________

 1. Date:_____________________ 2. Time:___________________ 

 3. Weather: [  ]  1=sunny; 2=partly cloudy; 3=mostly cloudy; 4=rainy

 4. Total Number of Vessels by Type:

Rafts:_____
Canoe:_____
Kayak:_____

 5. Total number of People by Vessel Type:

Rafts :____
Canoes :____
Kayaks :____

 6. Scheduled release: Y N (Circle)

F igure 2 . Upper Youghiogheny River recreat iona l boat ing census — summary sheet for
1 9 9 6
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UPPER YOUGHIOGHENY RIVER
RECREATIONAL BOATING CENSUS - SUMMARY SHEET 1997 

Name of surveyor:_________________________________

1. Date:_____________________

2. Release time on recording (0730-0830) ________________ Time called: ___________

Release time on recording (0930-0945) ________________ Time called: ___________

Release time on recording (1115-1130) ________________ Time called: ___________

3. Sang Run Gage Reading at start of survey (feet) ________________Time: ____________

4 . Weather: [  ]  1=sunny; 2=partly cloudy; 3=mostly cloudy; 4=rainy

5. Total Number of Vessels by Type:

Kayak:_____
Raft:_____
Decked Canoe:_____
Open Canoe:____

 6. Total number of People by Vessel Type:

Kayak:_____
Raft:_____
Decked Canoe:_____
Open Canoe:____

 7. Scheduled release: Y N (Circle)

 8.  Sang Run Gage Reading at end of survey (feet) _________________ Time: _________

F igure 4 . Upper Youghiogheny River recreat iona l boat ing census — summary sheet for
1 9 9 7
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Table 1 . Schedule of Saturday and spec ia l w hite w ater re leases (re lease t imes listed in
Appendix B)

1996 1997

Saturday, May 4 Saturday, A pril 2 6

Saturday, May 2 5 Saturday, May 3

Saturday, June 1 Saturday, May 2 4

Thursday, July 4 Saturday, June 7

Saturday, July 6 Saturday, June 2 1

Saturday, July 2 0 Saturday, July 5  (4  hours)

Wednesday, July 3 1 [high river leve ls, not
boatable]

Saturday, July 1 9

Saturday, A ugust 3 Saturday, A ugust 2

Thursday, August 29 (6  hours for Upper
Youghiogheny race)

Thursday, August 21 (6  hours for Upper
Youghiogheny race)

Saturday, A ugust 3 1 Saturday, A ugust 3 0 (4  hours)

Tuesday-Thursday, October 1-3  (w eek
follo w ing Gauley River fest iva l)

Saturday, September 6

Saturday, October 5 Tuesday-Thursday, September 2 3-2 5
(Gauley River fest iva l)

Saturday October 4

On days w hen re leases from Deep Creek Stat ion prov ided boatable f lo w s, cre w  per-
son(s) w ere present 1  hour before the re lease reached Sang Run unt il 1  hour before the f lo w
ended at Sang Run (see Table 1 1 for the def init ion of boatable f lo w s).  The cre w  w as not
required to be present before 0 8 0 0 hours or after 1 5 0 0 hours, except w hen requested by the
area superv isor.  (For a typica l w hite w ater re lease scheduled from 1 0 0 0 to 1 3 0 0 hours, the
cre w  w as scheduled to be present at  the site to collect survey informat ion from 1 0 3 0 to
1 4 3 0.)  On days w hen the natura l river f lo w  w as boatable, the cre w  w as present bet w een
0 8 0 0 and 1 4 0 0 hours, or other hours as determ ined by the area superv isor to collect an
accurate survey of river usage on that day.  Days that w ere not surveyed but w hich may have
had noncommerc ia l w hite w ater boaters (based on commerc ia l raf t ing records) w ere July 2 4,
July 3 0, A ugust 3 1, September 1 4, and September 2 8, in 1 9 9 6 and A pril 2 6 , May 1 5, June
2 5, A ugust 4 , and September 2 , 1 9 9 7.  O f these dates, A ugust 3 1 , 1 9 9 6 and A pril 2 6  and
August 4 , 1 9 9 7 had scheduled w hite w ater re leases.  There is no record of  w hether the
te lephone recording prov ided an announcement of re leases on the rema ining dates.

For the purposes of this survey re leases w ere categorized into f ive genera l types:  (1)
no re lease; (2) re lease scheduled for w hite w ater (genera lly every Monday, Friday, and
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designated days as listed in Table 1 , unless w ater leve ls w ere too high for boat ing); (3) re lease
for temperature enhancement (from June 1  through A ugust 3 1 as prov ided by the protocol
designated in perm it  condit ion 1 6); (4) other scheduled re lease (genera lly those announced
severa l hours in advance on Pene lec ’s te lephone recording but not inc luded in 2  above); and
(5) unscheduled re leases (those re leases not announced in advance or those for w hich there
is no record of w hether it  w as announced on the recording).

No informat ion on commerc ia l raf ters w as collected as part  of this study, but da ily
numbers of commerc ia l raf ts and customers w ere obta ined from perm it  reports subm it ted to
DNR.  These numbers are summarized in Table 2 , and the deta ils are inc luded in A ppendix B.
Table 3  lists the number of commerc ia l raf ts for the years 1 9 9 1 through 1 9 9 7.

Table 2 . Summary of commerc ia l raf ters (A pril 1 5  to October 1 5) based on perm it
reports subm it ted to DNR.

1996 1997 

Rafts 1 1 1 5 1 1 9 8

Customers 3 0 5 0 3 3 5 6

Tota l People (assum ing 1  guide per raft) 4 1 6 5 4 4 5 4

Customers per raft 2 .7 2.8

People per raft 3 .7 3.8

Table 3 . Number of commerc ia l raf ts by year based on perm it  reports subm it ted to DNR

Year Number of Rafts Year Number of Rafts

1 9 9 1 1 0 7 8 1 9 9 5 1 2 2 3

1 9 9 2 1 1 2 1 1 9 9 6 1 1 1 5

1 9 9 3 1 2 1 8 1 9 9 7 1 1 9 8

1 9 9 4 1 3 1 5

3.0  RESULTS

Table 4  sho w s that most noncommerc ia l boaters surveyed w ere kayakers (8 5 % to
8 6 %), follo w ed by raf ters (1 1 %) and canoers (3 %  to 4 %  — these w ere primarily decked
canoes or C 2's); these results w ere based on the ra w  survey data, w ithout adjust ing for the
days w hen a survey w as not made.  Using the survey data, est imates w ere a lso made for
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tota l usage of the river during the 1 9 9 6 and 1 9 9 7 seasons by private boaters, adjusted based
on f lo w  criteria, day-of-w eek averages, and other criteria listed in A ppendix B; these est imates
are listed for each day.  The tota l number of noncommerc ia l boaters est imated to have run the
upper Youghiogheny w as 3 ,5 1 0 in 1 9 9 6 and 4 ,3 9 8 in 1 9 9 7, as compared w ith 3 ,0 5 0 and
3,3 5 6 commerc ia l raf t  customers in 1 9 9 6 and 1 9 9 7, respect ive ly.  Tota l usage on the river
(inc luding guides), therefore, is est imated as 7 ,6 7 5 for 1 9 9 6 and 8 ,9 5 2 for 1 9 9 7.    Est imates
for June through A ugust in 1 9 9 5 w ere 1 ,8 6 0 private boaters (see A ppendix A).  In
comparison, private boater counts for the same three months in 1 9 9 6 and 1 9 9 7 w ere 1 ,6 1 2
and 2 ,4 4 6, respect ive ly.  Graefe et  a l.  (1 9 8 9) est imated that a tota l of  1 0 ,0 0 0 boaters ran
the upper Youghiogheny during 1 9 8 8, of w hich approx imate ly 6 ,4 0 0 w ere rafters (about 9 0 %
commerc ia l) and 3 ,6 0 0 that  w ere kayakers or users of  w atercraf t  other than raf ts.   This
est imate of commerc ia l raf ters is much higher than the number counted since then (Table 3),
a lthough the est imated number of kayakers is sim ilar for 1 9 9 6 and 1 9 9 7.  Graefe et  a l. ’s
est imate of private boaters is based on only 2 6 days of sampling in 1 9 8 8 bet w een A ugust 1 5
and October 1 4 and on the assumpt ion that rafters represented 6 4 % of tota l boaters w ith the
rema inder be ing other w atercraft ,  most ly kayaks.  Thus, the ir est imate conta ins much more
uncerta inty than the present survey.  

From a hydrologic standpoint, the summer months of 1 9 9 6 w ere the second w ettest
on record w hile the summer of 1 9 9 7 w as c lose to the long-term average (Table C-1).  Results
presented for 1 9 9 6 ref lect w hat w ould occur in a very w et year w hile those for 1 9 9 7 ref lect
w hat w ould occur in an average year.   Results from Graefe et  a l.  (1 9 8 9) w ere based on
sampling conducted in 1 9 8 8 (the 6 th driest summer).  It  is important to note that other, more
dif f icult  to measure, variables may affect river usage, inc luding econom ic factors, expanding
opportunit ies, and ava ilability  of w ater at  other rivers (result ing in a reduct ion in repeat rate
for users), as w e ll as other reasons.  Thus, it  is not possible to make any conc lusions about
trends in the numbers of private boaters bet w een years, based on these results.

Table 4 .  Summary of number of noncommerc ia l boats and boaters surveyed 

Boat Type Canoe Kayak Raft Total

1996 (June to October)

No. of Boats 9 0 1,9 9 4 1 2 6 2,2 1 0

No. of People 9 2 1,9 9 4 2 7 0 2,3 5 6

A vg. Boaters/Boat 1 .0 2 1 2.1 —

1997 (April to October)

No. of Boats 1 1 0 3,6 7 0 2 1 1 3,9 9 1

No. of People 1 1 3 3,6 7 0 4 6 6 4,2 4 9

A vg. Boaters/Boat 1 .0 3 1 2.2 --
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The rema ining results described here w ere obta ined by ana lyz ing the ra w  data w ithout
adjust ing for days that w ere not surveyed.  These results sho w  that boaters w ere predom i-
nant ly adult  ma les (Table 5) and w ith the greatest number in the age 2 6 to 3 5 category (Table
6).  More than 6 7 % of boaters had been do w n the river more than 1 0 t imes (Table 7).  V ery
fe w  boaters f ished in the Youghiogheny River (Table 8).

Table 5 . Summary of number of boaters by gender 

1996 Number 1997 Number 1996 Percent 1997 Percent

Fema le 2 6 6 3 9 4 1 1.3 9.3

Ma le 2,0 5 3 3,7 6 9 8 7.1 8 6.6

Not Recorded 3 7 8 6 1.6 2.0

Table 6 .  Summary of number of boaters by age c lass 

Age Class 1996 Number 1997 Number 1996 Percent 1997 Percent

<  1 8 2 8 4 1 1.2 1.0

1 8 to 2 5 5 0 5 8 7 3 2 1.4 2 0.5

2 6 to 3 5 1 0 7 6 1,4 8 7 4 5.7 3 5.0

3 6 to 4 5 5 6 5 1,2 2 6 2 4 2 8.9

4 6 to 5 5 1 2 6 3 3 6 5.3 7.9

>  5 5 2 5 9 1 1.1 2.1

Not Recorded 3 1 1 9 5 1.3 4.6

Table 7 . Summary of number of boaters by experience leve l 

Number of Past Trips  1996 Number 1997 Number 1996 Percent 1997 Percent

1 9 2 3 3 1 4 8

2 to 1 0 5 3 1 9 4 8 2 3 2 2

1 1 to 2 0 5 2 6 4 2 0 2 2 1 0

2 1 to 5 0 4 5 1 7 9 5 1 9 1 9

>  5 0 7 2 9 1,6 1 9 3 1 3 8

Not Recorded 2 7 1 3 6 1 3
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Table 8 . Summary of number of boaters by f ishing frequency

Fishing Frequency 1996 Number 1997 Number 1996 Percent 1997 Percent

Never 2 2 6 1 3,9 5 5 9 6 9 3.1

W eek ly 3 2 1 0.1 0.4

Monthly 1 1 2 1 0.5 0.4

Yearly 3 1 4 0 1.3 0.9

Less than Yearly 2 6 1 1 1.1 0.3

Not Recorded 2 4 2 0 1 1 4.7

Table 9  lists the number of boaters by day of w eek.  Days of w eek w ere a lso sub-
div ided into those w hich occurred on or near a holiday w eekend; holiday w eekends and
w eekdays during the surveyed period are def ined here as inc luding Memoria l Day w eekend,
July 4 th w eekend, Labor Day w eekend, and Columbus Day w eekend.  These results sho w  the
greatest percentage of users on Mondays and Fridays, regardless of holiday status.  This result
w as expected because most scheduled w hite w ater re leases occur on those days.  There w ere
fe w er numbers and percentages of boaters during m id w eek days in 1 9 9 7 than in 1 9 9 6, since
there w ere fe w er announced re leases for temperature enhancement and fe w er days of boat-
able natura l f lo w s on these days in 1 9 9 7 as compared w ith 1 9 9 6 (see footnote on page 1 5).
Table 1 0 lists the number of boaters by month, for each year.  These results sho w  a 2 5 % (for
August) to 8 5 % (for September) increase in boaters for the months of July through October
1 9 9 7, as compared w ith these months in 1 9 9 6.  

Table 1 1  sho w s the boat ing suitability  of natura l f lo w s in the Youghiogheny River at
various locat ions based on prev ious studies.  This informat ion w as used to categorize w hich
days had natura l f lo w  suitable for w hite w ater boat ing (not too lo w  or too high).  F lo w  va lues
used for this ana lysis w ere the instantaneous va lues at 1 2 0 0 hours on each day, rather than
the da ily average.  The noon va lue is more representat ive of the f lo w  experienced by a w hite-
w ater boater during the day than the da ily average, espec ia lly during rising or fa lling w ater
leve ls.  This informat ion w as a lso used to determ ine w hich days became suitable for boat ing
w ith a re lease from Deep Creek Stat ion (natura l f lo w  too lo w) and w hich days became unsuit-
able for boat ing because the re lease resulted in a f lo w  that w as too high.

Table 1 2 conf irms that the boat ing suitability  of f lo w s listed in Table 1 1 are large ly
accurate.  Only a sma ll number of private boaters surveyed for this study used the river in
1 9 9 6 or 1 9 9 7 at natura l f lo w s less than 4 5 9 cfs above Deep Creek Stat ion.  The lo w est f lo w
used by private boaters in e ither year w as 3 8 9 cfs on September 1 2, 1 9 9 6, consist ing of only
basef lo w  above the po w er plant and no re lease.  The lo w est f lo w  used by commerc ia l raf ters
in 1 9 9 6 w as recorded on A pril 2 7 , equiva lent to 2 9 9 cfs at  the po w er plant w ith no re lease.
The lo w est f lo w  used by commerc ia l raf ters in 1 9 9 7 w as recorded on May 5 , equiva lent to
2 7 1 cfs above the po w er plant, w ith no re lease.  This f lo w  w as probably ut ilized only because
the scheduled w hite w ater re lease w as cance lled w ithout not if icat ion.  F ie ld notes indicate
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that private boaters chose not to run the river at this f lo w  but some commerc ia l raf ters did.
Most private boaters (about 8 1 % in 1 9 9 6 and 9 5 % in 1 9 9 7) used f lo w s bet w een 4 5 9 and
9 9 8 cfs; only 1 6 % in 1 9 9 6 and 5 % in 1 9 9 7 boated w hen f lo w  w as bet w een 9 9 8 and 1 ,9 2 8
cfs, and only 1 3 and 6  indiv idua l private boaters used f lo w s greater than 1 ,9 2 8 cfs in 1 9 9 6
and 1 9 9 7, respect ive ly.  The highest f lo w  used by private boaters w as 2 ,1 9 0 cfs, on
September 1 9 , 1 9 9 6.  Commerc ia l raf ters used a greater percentage of the larger f lo w  cat-
egory:  6 4 % in 1 9 9 6 and 8 8 % in 1 9 9 7 rafted on f lo w s bet w een 4 5 9 and 9 9 8 cfs, and 3 4 %
in 1 9 9 6 and 1 1 %  in 1 9 9 7 used f lo w s bet w een 9 9 8 and 1 9 2 8 cfs.  Less than 2 %  of a ll
raf ters raf ted w hen the f lo w  exceeded 1 ,9 2 8 cfs.

Table 1 0. Number of boaters surveyed by month

Month
Total

Total Number of Boaters %

1996 1997 1996 1997

A pril (1 5-3 0) not surveyed 1 0 2 - 2

May not surveyed 4 4 6 - 1 0

June 2 6 4 * 6 4 4 1 1 1 5

July 6 2 6 9 0 1 2 7 2 1

August 7 2 2 9 0 1 3 1 2 1

September 5 0 2 9 2 7 2 1 2 2

October (1-1 5) 2 4 2 3 2 8 1 0 8

T O T AL 2,3 5 6 4,2 4 9 1 0 0 9 9

* Start ing June 7 , 1 9 9 6.

Table 1 1. Suitability  of natura l f lo w  for w hite w ater boat ing (after Graefe et  a l.  1 9 8 9 and
Pene lec 1 9 9 3).  The follo w ing f lo w  re lat ionships from Pene lec (1 9 9 3) w ere
used to convert the Friendsv ille (F) f lo w  into its equiva lent at Oak land (O) and
above Deep Creek Stat ion (D C):  F lo w(F) =  2 .2 7 5 *  (F lo w  (O)0.9 6 4); F lo w  (DC)
=  (F lo w(O)0.9 7) *  1 .6 8.

Suitability
Flow at

Oakland 
(cfs)

Flow Above
Deep Creek
Station (cfs)

Flow at
Friendsville

(cfs)

Sang Run
Gage

(ft)

F lo w  too lo w , most boaters <  3 2 5 <  4 5 9 <  6 0 0 1.9

F lo w  O K, most boaters 3 2 5 - 7 2 4 4 5 9 - 9 9 8 6 0 0 - 1 3 0 0 1.9  - 2 .5

F lo w  OK, expert boaters only 7 2 4 - 1 4 2 7 9 9 8 - 1 9 2 8 1 3 0 0 - 2 5 0 0 2.5  - 2 .9

F lo w  too high, most boaters >  1 4 2 7 >  1 9 2 8 >  2 5 0 0 >  2 .9
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T able 1 2.  Summary of boatable f lo w  groups by boat types

Flow
Group

Flow
Range

Persons by Boat Type

Private Raft Canoe Kayak Commercial Raft
Customers

1996 1997 1996 1997 1996 1997 1996 1997

1 <  4 5 9 0 4 4 0 4 3 1 8 4 2 6

2 4 5 9-9 9 8 2 2 4 4 3 5 7 9 1 1 2 1,6 0 8 3,4 5 4 1,8 8 5 2,9 3 9

3 9 9 8-1 9 2 8 4 6 2 7 9 1 3 3 0 1 9 2 1 0 1 0 3 6 5

4 >  1 9 2 8 0 0 0 0 1 3 6 4 7 2 6

T O T AL 2 7 0 4 6 6 9 2 1 1 3 1,9 9 4 3,6 5 0 2,9 4 6 3,3 5 6



1In 1996, all but one of the 8 temperature enhancement releases w ere announced as
required by the re lease protocol.   A ll but t w o of these re leases w ere determ ined prior to 1200,
requiring an announcement of the re lease on the te lephone recording.  In contrast, there w ere 13
temperature re leases in 1997, of w hich none w ere announced on the recording.  O f these 13
re leases, 8  w ere determined after 1100 and w ere not required to be announced on the recording. 
The rema ining 5 re leases w ere determ ined prior to 1200 hours and should have been announced on
the recording.  Pene lec has stated that it  intends to improve its ability to prov ide t ime ly announce-
ments of temperature re leases and other unscheduled re leases w hich are potent ia lly usable by
w hite w ater boaters.

1 5

Tables 1 3a and 1 3b sho w s the same data as Table 9  but w ith the number of boaters
norma lized based on the number of boatable days as def ined in Table 1 1 and listed in A ppen-
dix B.  The greatest number of boaters per day occurred on Mondays, Fridays, and Saturdays
because scheduled re leases for w hite w ater occurred most frequent ly on these days.  This
pattern is ma inta ined on nonholiday Mondays, Fridays, and Saturdays, but w ith some w hat
fe w er boaters per day.  There w ere greater numbers of boaters per day in 1 9 9 7 as compared
w ith 1 9 9 6 for a ll days of the w eek but espec ia lly on Mondays, Fridays, and Saturdays.  Use
w as very  high on holiday w eekends, w ith the highest average of 1 3 1 boaters per day on
holiday Saturdays on 1 9 9 7 (see A ppendix B).  The max imum number of private boaters on a
single day occurred on July 1 9 , 1 9 9 7, w ith 1 7 0 boaters in 1 5 4 boats of a ll types.  In
comparison, the greatest number of private boaters in 1 9 9 6 w as 1 3 6 in 1 9 9 6 (July 5) and
1 5 0 in 1 9 9 5 (July 4  - see A ppendix A); private boaters w ere not counted separate ly in 1 9 8 8.
The greatest number of kayakers on a single day w as 1 4 5, 1 2 1, and 8 9 in 1 9 9 7, 1 9 9 6 and
1 9 8 8, respect ive ly (the number of kayakers w as not recording separate ly in 1 9 9 5).  These
results seem to indicate greater peak usage by private boaters in 1 9 9 5 to 1 9 9 7 as compared
w ith 1 9 8 8.  F luctuat ions in usage in the three recent years may have been the result  of  less
ava ilability  of natura l f lo w s for w hite w ater on other area rivers in 1 9 9 5 and 1 9 9 7, as
compared w ith 1 9 9 6, result ing in greater use of the Upper Youghiogheny in drier years. 

Table 1 4 sho w s that nearly 7 8 % of boaters used the scheduled w hite w ater re leases
in 1 9 9 6; most of the rest used other scheduled re leases that year.  A  sma ll percentage of
boaters used natura l f lo ws, temperature enhancement re leases, or other unscheduled re leases.
These results are probably some w hat ske w ed by the fact that 1 9 9 6 w as such a w et year.
This condit ion led to only 8  temperature enhancement re leases and more days of boatable
natura l f lo w .  Even w hen adjusted for the number of boatable days, about 4 1 boaters per day
used scheduled w hite w ater re leases, more than t w ice the rate of other scheduled re leases.
In 1 9 9 7, there w as no not if icat ion of temperature enhancement re leases, very  fe w  other
scheduled re leases, and only a fe w  days w ith natura l boatable f lo w .  Thus, over 9 7 % of
boaters used the scheduled w hite w ater re leases, w hich w as the primary type ava ilable1.

More than 9 0 % of boaters trave l greater than 1 0 m iles to get to the river (Table 1 5a).
Boaters w ho live c lose to the river can more easily take advantage of the unscheduled and
temperature enhancement re leases (w hich genera lly have 2  to 6  hours not ice) because they
can get to the put-in site quick ly.  This e lement of  the survey w as expanded in 1 9 9 7 to
inc lude more deta iled informat ion on the distance trave lled to the site as sho w n in F igure 3 .
Results sho w n in Table 1 5b sho w s that the ma jority  of users are w ithin 3 0 0 m iles of the river
but that a substant ia l number (more than 2 0 %) trave l more than 3 0 0 m iles.
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Table 1 4. Summary of number of boaters by re lease type 

Release Type Number Percent

Number of
Boatable

Days 

Average
Boaters per

Day

1996 1997 1996 1997 1996 1997 1996 1997

None 1 2 4 1 0.5 1.0 4 5 3 8

White w ater Scheduled 1 8 3 0 4 1 3 2 7 7.7 9 7.2 4 5 6 3 4 1 6 6

Other Scheduled 3 8 8 7 6 1 6.5 1.8 2 2 9 1 8 8

Temperature Enhancement 3 9 0 1.7 0 8 6 5 0

Unscheduled 8 7 0 3.7 0 1 6 9 5 0

Table 1 5a. Summary of number of boaters by distance trave lled in 1 9 9 6 survey

Miles Travelled Number Percent

< 1 3 0.1

1 to 5 9 5 4

6 to 1 0 1 0 5 4.5

>  1 0 2 1 2 9 9 0.4

Not Recorded 2 4 1

Table 1 5b. Summary of number of boaters by distance trave lled in 1 9 9 7 survey

Miles Travelled Number Percent

< 1 0 8 1 1.9

1 0 to 1 0 0 9 0 0 2 1.2

1 0 1 to 3 0 0 1 8 9 5 4 4.6

3 0 1 to 5 0 0 3 6 0 8.5

>  5 0 0 5 6 9 1 3.4

Not Recorded 4 4 4 1 0.5
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As listed in Table 1 6a and 1 6b, most boaters are from Mary land or other nearby states
(Pennsy lvania, W est V irginia, Ohio, and V irginia each had more than 5 % of a ll boaters v isit ing
the Youghiogheny).   A  tota l of 4 1 states inc luding the D istrict of Columbia w ere represented.
V isitors from 1 1 fore ign countries (Canada — 9 2 ; France — 1 0 ; Ne w  Zea land — 8 ; England —
7; Denmark and Germany — 4  each; Ire land — 3 ; A ustra lia and Costa Rica — 2  each; Portuga l
and S w itzerland — 1) w ere a lso represented.

Table 1 7 sho w s that nearly 6 0 % of boaters ca lled Pene lec's recording in 1 9 9 6 to
conf irm that a re lease w ould occur on the day of the ir planned trip but only 2 1 % did so in 1 9 9 7;
this is probably because the vast ma jority  of boatable days in 1 9 9 7 occurred on days w ith
scheduled w hite w ater re leases.  As expected, boaters w ho used the temperature enhancement
re leases (1 9 9 6 only) ca lled to conf irm a re lease the greatest percentage of the t ime, follo w ed
by boaters using other scheduled re leases (Table 1 8a and 1 8b). The sma llest percentage of
boaters w ho ca lled to conf irm a re lease used the natura l f lo w s.

Table 1 6a. Numbers of private boaters by state of boater residence in 1 9 9 6

Rank State Number Percent Rank State Number Percent
1 MD 5 8 0 2 4.6 2 1 T X 1 0 0.4
2 PA 5 2 8 2 2.4 2 2 OR 8 0.3
3 W V 2 6 2 1 1.1 2 3 M A 7 0.3
4 O H 2 0 3 8.6 2 4 NM 7 0.3
5 V A 1 7 6 7.5 2 5 AR 6 0.3
6 NC 7 5 3.2 2 6 KY 6 0.3
7 DC 5 4 2.3 2 7 NH 6 0.3
8 C O 5 2 2.2 2 8 W Y 6 0.3
9 NY 3 4 1.4 2 9 IA 5 0.2

1 0 IN 3 3 1.4 3 0 WI 5 0.2
1 1 NJ 3 2 1.4 3 1 FL 4 0.2
1 2 TN 3 2 1.4 3 2 M T 4 0.2
1 3 G A 2 5 1.1 3 3 MN 3 0.1
1 4 MI 2 3 1 3 4 MS 3 0.1
1 5 V T 2 1 0.9 3 5 A K 2 0.1
1 6 ID 1 6 0.7 3 6 C A 2 0.1
1 7 IL 1 6 0.7 3 7 M O 2 0.1
1 8 ME 1 4 0.6 3 8 A Z 1 < 0.1
1 9 C T 1 3 0.6 3 9 N V 1 < 0.1

2 0 SC 1 3 0.6
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Table 1 6b. Numbers of private boaters by state of boater residence in 1 9 9 7

Rank State Number Percent Rank State Number Percent
1 PA 1 0 7 8 2 8.1 2 2 M A 1 7 0.4
2 MD 7 5 6 1 9.7 2 3 IL 1 2 0.3
3 W V 6 0 7 1 5.8 2 4 NM 1 1 0.3
4 O H 2 9 8 7.8 2 5 WI 1 1 0.3
5 V A 2 9 8 7.8 2 6 FL 1 0 0.3
6 C O 7 9 2.1 2 7 MN 1 0 0.3
7 NJ 7 9 2.1 2 8 LA 9 0.2
8 NC 6 9 1.8 2 9 OR 9 0.2
9 TN 5 2 1.4 3 0 IA 7 0.2

1 0 G A 4 9 1.3 3 1 ID 7 0.2
1 1 NY 4 8 1.3 3 2 NH 6 0.2
1 2 TN 4 6 1.2 3 3 A K 5 0.1
1 3 C T 4 4 1.1 3 4 W Y 5 0.1
1 4 ME 3 9 1.0 3 5 AL 3 0.1
1 5 MI 3 2 0.8 3 6 A Z 1 < 0.1
1 6 SC 3 2 0.8 3 7 HI 1 < 0.1
1 7 KY 2 3 0.6 3 8 KS 1 < 0.1
1 8 V T 2 2 0.6 3 9 MS 1 < 0.1
1 9 C A 2 0 0.5 4 0 ND 1 < 0.1

2 0 DC 2 0 0.5 4 1 T X 1 < 0.1

2 1 M O 2 0 0.5

Table 1 7. Summary of number of boaters by conf irmat ion of re lease 

Release Confirmed
Number Percent

1996    1997 1996 1997

No 9 3 5 3 2 3 9 4 0 7 6

Yes 1 3 9 0 8 7 4 5 9 2 1

Not Recorded 3 1 1 3 6 1 3
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Table 1 8a. Summary of  re lease conf irmat ion by re lease type in 1 9 9 6

No
Release Whitewater

Other
Scheduled

Temperature
Enhancement Unscheduled

Release
Confirmed No. % No. % No. % No. % No. %

No 8 6 7 7 7 3 4 2 1 0 0 2 5 8 2 1 4 6 5 3

Yes 4 3 3 1 0 3 2 5 6 2 8 6 7 4 3 1 8 0 3 7 4 3

Not Recorded 0 0 2 5 1 2 1 0 4 5

Tota l 1 2 1 8 3 0 3 8 8 3 9 8 7

Table 1 8b. Summary of  re lease conf irmat ion by re lease type in 1 9 9 7

No
Release Whitewater

Other
Scheduled

Temperature
Enhancement Unscheduled

Release
Confirmed

No. % No. % No. % No. % No. %

No 1 6 3 9 3 1 7 2 7 8 5 1 6 7 0 0 0 0

Yes 2 4 5 9 8 2 5 2 0 2 5 3 3 0 0 0 0

Not Recorded 1 2 5 4 1 0 0 0 0 0 0

Tota l 4 1 4 0 5 1 7 6 0 0

4.0  SUMMARY AND CONCLUSIONS

The survey of private w hite w ater boat ing counted a tota l of  2 ,3 5 6 boaters (9 2  in
canoes, 1 ,9 9 4 in kayaks, and 2 7 0 in rafts) from June 7  to October 1 4, 1 9 9 6, and 4 ,2 4 9
boaters (1 1 3 in canoes, 3 ,6 7 0 in kayaks and 4 6 6 in rafts) from A pril 1 8  to October 1 3, 1 9 9 7.
The tota l number of private boaters projected for each boat ing season (A pril 1 5  through October
1 5) w as 3 ,5 1 0 for 1 9 9 6 and 4 ,3 9 8 for 1 9 9 7, w hen adjusted for days not surveyed.  In
comparison, there w ere 3 ,0 5 0 commerc ia l raf t  customers reported in a tota l of  1 ,1 1 5 rafts in
1 9 9 6 and 3 ,3 5 6 customers in 1 ,1 9 8 rafts in 1 9 9 7.  Seventy-seven percent of boaters used the
scheduled w hite w ater re leases in 1 9 9 6, w hile over 9 7 %  of boaters used these re leases in
1 9 9 7, a year in w hich fe w er days w ere ava ilable w ith boatable natura l f lo w s or other scheduled
and announced re leases.  Only a sma ll percentage of boaters used natura l f lo w s, temperature
enhancement re leases, or other unscheduled re leases.  Results for 1 9 9 6 w ere af fected by the
second w ettest summer on record since 1 9 4 2; 1 9 9 7 results w ere for an average year in terms
of natura l f lo w  during the summer months.
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Because most scheduled w hite w ater re leases occur on Mondays and Fridays, most use
occurred on those days, regardless of w hether or not these days w ere on holiday w eekends.
Use w as very high on holiday w eekends, w ith the highest average of 1 3 1 boaters per day on
holiday Saturdays in 1 9 9 7.  The max imum number of boaters on a single day occurred on July
1 9, 1 9 9 7 (1 7 0 boaters in 1 5 4 boats of a ll types).  

Private boaters w ere predom inant ly adult  ma les bet w een 1 8 and 4 5, and most w ere
bet w een the ages of 1 8 and 3 5.  More than 6 7 % of boaters had been do w n the river more than
1 0 t imes.  Most boaters surveyed reside in Mary land, Ohio, Pennsy lvania, or W est V irginia.  A
tota l of  4 1  states inc luding the D istrict of Columbia w ere represented, plus v isitors from 1 1
fore ign countries.

Most private boaters (8 1 % in 1 9 9 6 and 9 5 % in 1 9 9 7) used f lo w s bet w een 4 6 0 and
1 0 0 0 cfs; only 1 6 %  in 1 9 9 6 and 5 %  in 1 9 9 7 boated w hen f lo w s w ere bet w een 1 0 0 0 and
1 9 3 0 cfs, and only 1 3 private boaters in 1 9 9 6 and 6  in 1 9 9 7 used f lo w s greater than 1 9 3 0 cfs.
Commerc ia l raf ters used a greater percentage of the larger f lo w  category:  6 4 % in 1 9 9 6 and
8 8 %  in 1 9 9 7 rafted on f lo w s bet w een 4 6 0 and 1 0 0 0 cfs, and 3 4 % in 1 9 9 6 and 1 1 % in 1 9 9 7
used f lo w s bet w een 1 0 0 0 and 1 9 3 0 cfs.  Only 4 7 commerc ia l raf ters in 1 9 9 6 and 2 6 in 1 9 9 7
(less than 2 %) rafted w hen the f lo w  exceeded 1 9 3 0 cfs.

Based on the numbers of commerc ia l raf ters reported for the last 7  years, usage of the
Upper Youghiogheny River by commerc ia l boaters appears to be re lat ive ly stable and not
increasing in tota l numbers.  No conc lusive statements can be made regarding tota l annua l
usage patterns of the river by private boaters, based on results of this survey and t w o prev ious
surveys.  Ho w ever, peak da ily usage w as greater in 1 9 9 7 than in earlier years sampled (1 9 8 8,
1 9 9 5 and 1 9 9 6).  Usage leve ls in the Youghiogheny River w ere probably higher in 1 9 9 7 w hen
other area rivers had more days w ith insuff ic ient natura l f lo w .  In 1 9 9 7 boaters used more of
the ava ilable re leases at the Youghiogheny than in 1 9 9 6, w hen other rivers in the region had
more days of boatable natura l f lo w . 
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APPENDIX A

UPPER YOUGHIOGHENY SUMMARY OF PRIVATE 
BOATER USE 1995 SUMMER SEASON
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APPENDIX B

YOUGHIOGHENY RIVER RECREATION SURVEY
DAILY SUMMARY TABLE FOR

THE 1996 AND 1997 BOATING SEASONS
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Key to Data

Column 1: year
Column 2: month
Column 3: day
Column 4: day of w eek
Column 5: da ily average f lo w , Oak land gage (cfs)
Column 6: f lo w  at noon, Oak land gage
Column 7: f lo w  above Deep Creek Stat ion, based on Oak land noon f lo w  (converted using

formula Qdc =  (Qoak^.9 7)* 1.6 8) 
Column 8: f lo w  at Deep Creek plus generat ion f lo w  w hen generat ing 6 4 0 cfs at  full gate ( <

8 0 cfs natura l f lo w  at Oak land) and 5 6 0 cfs at  ef f ic ient gate ( > =  8 0 cfs natura l
f lo w)

Column 9: boat ing suitability  of natura l f lo w , based on the criteria listed in Table 1 1.
Column 10: boat ing suitability  of natura l f lo w  plus generat ion (using same f lo w  criteria as in

column 9) * indicates f lo w  too high based on Table 1 1 but some boat ing
occurred.

Column 1 1: re lease type: n = none or < 2 hr, os = other scheduled (announced on recording),
te = temperature enhancement announced on recording as indicated in column 17,
u = unscheduled (not announced on recording), w w = w hite w ater scheduled.
Note: Pene lec did not record w hich re leases w ere inc luded on the te lephone
recording system, so the list ing here of 'other scheduled' vs. 'unscheduled' is
based on survey sheets or a best est imate of w hether a re lease w as announced
for that day.

Column 12: re lease t ime
Column 13: survey taken (y/n)
Column 14: no. of private vesse ls
Column 15: no. of private boaters
Column 16: no. of private boaters projected
Column 17: basis for no. of boaters projected

i.e.:  of f-sea avg. based on off-season average (af ter labor day and before
Columbus day) for that day of the w eek; too lo w  and too hi based on f lo w  criteria
(Table 1 1); dates sho w n used for average va lue of project ion for a sim ilar day;
no not ice indicates that  re lease probably w as not used since no re lease w ould
have been expected.

Column 18: no. of commerc ia l boats
Column 19: no. of commerc ia l customers
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1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust
9 6 4 1 5 M 2 0 0 1 9 5 2 8 0 8 4 0 lo ok w w 1 0 0 0-1 3 0 0 n 3 1 off-sea. avg 8 1 9
9 6 4 1 6 T U 7 9 6 1 0 0 0 1 3 6 6 1 9 2 6 ok ok os 0 9 0 0-1 3 0 0 n 2 7
9 6 4 1 7 W 7 6 9 7 3 9 1 0 1 8 ok  n n 2 7
9 6 4 1 8 T H 6 0 7 6 0 0 8 3 2 ok  n n 1 5
9 6 4 1 9 F 5 3 8 5 5 2 7 6 7 1 0 4 7 ok ok w w 1 0 0 0-1 3 0 0, one un it n 2 3 1 7 4 2
9 6 4 2 0 S A 4 4 7 4 3 9 6 1 4 ok  n n 1 7 2 6
9 6 4 2 1 SU 3 5 0 3 5 0 4 9 3 ok  n n 2 4
9 6 4 2 2 M 2 8 5 2 7 9 3 9 6 9 5 6 ok ok w w 1 0 0 0-1 6 0 0 n 3 1 7 1 4
9 6 4 2 3 T U 2 5 1 2 4 2 3 4 5 9 0 5 lo ok u 1 4 3 0-1 9 0 0 n 0 too lo w
9 6 4 2 4 W 2 5 2 2 5 0 3 5 6 lo  n n 0
9 6 4 2 5 T H 2 0 6 2 0 2 2 8 9 lo  n n 0
9 6 4 2 6 F 1 9 0 1 8 3 2 6 3 8 2 3 lo ok w w 1 0 0 0-1 3 0 0 n 2 3 off-sea.avg 1 5 4 1
9 6 4 2 7 S A 2 0 4 2 0 9 2 9 9 lo  n n 0 too lo w 2 4
9 6 4 2 8 SU 1 6 4 1 5 9 2 2 9 lo  n n 0   
9 6 4 2 9 M 1 5 1 1 5 0 2 1 7 7 7 7 lo ok w w 1 0 0 0-1 3 0 0 n 3 1 off-sea.avg 1 3 3 0
9 6 4 3 0 T U 2 3 3 1 9 5 2 8 0 lo  n n 0 too lo w
9 6 5 1 W 2 8 0 2 6 2 3 7 2 lo  n n 0 too lo w   
9 6 5 2 T H 4 6 4 5 1 3 7 1 5 ok  n n 1 5 off-sea.avg
9 6 5 3 F 4 7 3 5 0 6 7 0 5 1 2 6 5 ok ok w w 1 0 0 0-1 3 0 0 n 2 3 1 9 5 2
9 6 5 4 S A 5 2 2 4 5 0 6 2 9 1 1 8 9 ok ok w w 0 9 0 0-1 2 0 0 n 1 7 3 9 1 1 5
9 6 5 5 SU 1 4 0 6 1 4 9 0 2 0 1 0 hi  n n 2 4
9 6 5 6 M 1 9 1 5 2 0 9 0 2 7 9 2 3 3 5 2 hi hi u 1 8 0 0-2 4 0 0 n 0 too hi 2 4
9 6 5 7 T U 1 1 2 1 1 0 4 0 1 4 1 9 ok  n n 2 7 off-sea. avg
9 6 5 8 W 1 0 7 1 9 7 7 1 3 3 5 1 8 9 5 ok ok u 0 8 0 0-2 4 0 0 n 2 7
9 6 5 9 T H 2 3 6 4 2 8 5 0 3 7 7 1 4 3 3 1 hi hi u 0 8 0 0-2 4 0 0 n 0 too hi
9 6 5 1 0 F 1 4 5 0 1 4 0 0 1 8 9 3 2 4 5 3 ok hi u 0 8 0 0-2 4 0 0 n 0 too hi 2 6
9 6 5 1 1 S A 1 2 1 7 1 0 4 0 1 4 1 9 1 9 7 9 ok h i* u 0 8 2 0-2 4 0 0 n 1 7 off-sea.avg
9 6 5 1 2 SU 1 5 0 5 1 5 1 0 2 0 3 7 2 5 9 7 hi hi u 0 8 0 0-2 4 0 0 n 0 too hi
9 6 5 1 3 M 9 8 1 9 6 8 1 3 2 3 1 8 8 3 ok ok w w 1 1 0 0-1 4 0 0 ,1 9 0 0-2 2 0 0 n 3 1 off-sea.avg 3 7
9 6 5 1 4 T U 6 6 4 6 6 1 9 1 4 1 4 7 4 ok ok u 1 1 2 0-1 2 0 0 n 2 7
9 6 5 1 5 W 5 6 9 4 6 9 6 5 5 1 2 1 5 ok ok u 1 6 0 0-2 4 0 0 n 2 7
9 6 5 1 6 T H 1 3 6 5 1 5 9 0 2 1 4 1 2 7 0 1 hi hi u 0 7 0 3-2 3 0 0 n 0 too hi
9 6 5 1 7 F 1 5 5 8 1 7 6 0 2 3 6 3 2 9 2 3 hi hi u 0 5 0 0-1 0 0 0 ,1 0 5 0-2 4 0 0 n 0 too hi
9 6 5 1 8 S A 1 1 1 6 1 1 0 0 1 4 9 8 2 0 5 8 ok h i* u 0 0 0 1-0 0 5 0 ,0 8 0 0-2 4 0 0 n 1 7 off-sea. avg 1 3
9 6 5 1 9 SU 7 4 0 7 3 2 1 0 0 9 1 5 6 9 ok ok u 1 0 0 0-1 3 0 0 ,1 7 3 0-2 3 1 0 n 2 4
9 6 5 2 0 M 5 1 6 5 1 3 7 1 5 1 2 7 5 ok ok w w 0 7 1 0-0 8 0 5 ,0 9 0 0-2 3 0 0 n 3 1 1 6 4 8



1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

3 9

9 6 5 2 1 T U 6 6 7 3 8 2 5 3 7 1 0 9 7 ok ok u 0 7 3 0-0 8 1 5 ,0 9 1 5-1 8 4 5 n 2 7
9 6 5 2 2 W 1 0 5 9 1 0 0 0 1 3 6 6  ok  n n 2 7
9 6 5 2 3 T H 6 0 4 6 0 0 8 3 2 1 3 9 2 ok ok u 0 8 0 0-2 4 0 0 n 1 5 3 7
9 6 5 2 4 F 4 4 1 4 3 3 6 0 6 1 1 6 6 ok ok w w 1 0 0 0-1 3 0 0 n 4 2 1 6 4 1
9 6 5 2 5 S A 3 5 7 3 6 1 5 0 8 1 0 6 8 ok ok w w 1 0 0 0-1 4 0 0 n 4 6 7/1 ,7/8 ,1 0/1 4 3 1 9 2
9 6 5 2 6 SU 3 0 0 2 8 3 4 0 1 9 6 1 lo ok u 0 8 0 0-2 4 0 0 n 4 6 4 1 2
9 6 5 2 7 M 5 8 2 4 8 1 6 7 1 1 2 3 1 ok ok w w 0 8 0 0-2 4 0 0 n 4 6 2 6 7 4
9 6 5 2 8 T U 1 0 5 3 1 0 3 0 1 4 0 5 1 9 6 5 ok h i* os 0 8 0 0-2 4 0 0 n 3 6/1 1-6/1 3
9 6 5 2 9 W 2 0 1 8 2 4 8 0 3 2 9 6 3 8 5 6 hi hi os 0 8 0 0-2 4 0 0 n 0 too hi
9 6 5 3 0 T H 1 8 1 5 1 7 5 0 2 3 5 0 2 9 1 0 hi hi os 0 8 0 0-2 4 0 0 n 0 too hi
9 6 5 3 1 F 9 7 2 9 6 0 1 3 1 3 1 8 7 3 ok ok os 0 0 0 1-1 1 3 0 ,1 4 0 0-2 3 5 9 n 3 2 6/7 ,6/1 4 1 9 5 0
9 6 6 1 S A 6 2 5 6 2 7 8 6 8 1 4 2 8 ok ok w w 0 9 0 0-2 3 5 9 n 3 2 4 2 1 2 1
9 6 6 2 SU 4 5 1 4 5 0 6 2 9 1 1 8 9 ok ok os 0 8 0 0-2 3 5 9 n 3 2 2 6
9 6 6 3 M 3 5 0 3 4 5 4 8 6 1 0 4 6 ok ok w w 0 8 0 0-2 4 0 0 n 1 9 6/1 0 ,6/1 3 1 6 4 3
9 6 6 4 T U 3 0 7 3 0 1 4 2 6 9 8 6 lo ok os 0 0 0 1-0 3 3 0 ,0 8 0 0-2 3 5 9 n 3 6/1 1-6/1 7
9 6 6 5 W 2 7 1 2 7 0 3 8 3 9 4 3 lo ok os 1 0 0 0-1 3 0 0 n 3 1 2
9 6 6 6 T H 2 0 7 2 0 2 2 8 9 8 4 9 lo ok os 1 0 0 0-1 3 0 0 ,1 4 2 2-1 7 3 0 n 3
9 6 6 7 F 1 6 4 1 6 2 2 3 4 7 9 4 lo ok w w 1 0 0 0-1 3 0 0 ,1 4 4 2-1 7 4 5 y 3 4 3 6  2 1 5 7
9 6 6 8 S A 4 0 4 1 4 2 2 0 6 7 6 6 lo ok u 0 8 3 5-0 8 5 1 ,0 9 1 8-1 4 3 2 ,

2 0 5 0-2 2 0 0
n 0 no not ice

9 6 6 9 SU 1 0 9 9 1 1 5 0 1 5 6 4 2 1 2 4 ok h i* os 0 8 0 0-2 3 5 9 y 5 5
9 6 6 1 0 M 5 5 9 5 3 2 7 4 0 1 3 0 0 ok ok w w 0 8 0 0-2 3 5 9 y 5 5 1 1 2 9
9 6 6 1 1 T U 3 5 7 3 4 0 4 8 0 1 0 4 0 ok ok u 0 6 0 0-2 3 5 9 y 5 8 no not ice
9 6 6 1 2 W 3 4 6 3 4 0 4 8 0 1 0 4 0 ok ok u 0 0 0 1-2 3 5 9 y 0 0 no not ice
9 6 6 1 3 T H 2 8 6 2 7 9 3 9 6 9 5 6 lo ok os 0 0 0 1-2 3 5 9 y 0 0
9 6 6 1 4 F 2 5 0 2 1 2 3 0 3 8 6 3 lo ok w w 1 0 0 0-1 3 0 0 ,1 4 0 0-1 7 0 0 y 2 4 3 0 2 0 5 6
9 6 6 1 5 S A 3 4 9 3 4 0 4 8 0 1 0 4 0 ok ok u 1 2 3 0-1 8 1 5 n 6 6/9-6/1 1
9 6 6 1 6 SU 2 1 5 2 1 2 3 0 3 8 6 3 lo ok u 1 0 5 4-1 2 3 0 n 0 no not ice
9 6 6 1 7 M 1 6 8 1 6 5 2 3 8 7 9 8 lo ok w w 1 0 0 0-1 6 0 0 y 2 7 3 3 8 2 3
9 6 6 1 8 T U 1 4 7 1 4 4 2 0 8 7 6 8 lo ok u 1 0 0 0-1 3 0 0 n 0 no not ice
9 6 6 1 9 W 2 2 4 1 7 7 2 5 5 lo  n n 0 too lo w
9 6 6 2 0 T H 2 5 8 2 3 8 3 3 9 lo  n n 0
9 6 6 2 1 F 1 8 6 1 8 0 2 5 9 8 1 9 lo ok w w 1 0 0 0-1 3 0 0 y 5 0 5 2 1 9 5 1
9 6 6 2 2 S A 1 3 8 1 3 6 1 9 7 lo  n n 0
9 6 6 2 3 SU 1 1 5 1 1 4 1 6 6 lo  n n 0
9 6 6 2 4 M 1 2 1 9 7 1 4 2 7 0 2 lo ok w w 1 0 0 0-1 3 0 0 y 2 7 3 6 8 2 1



1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 0

9 6 6 2 5 T U 1 8 8 2 0 2 2 8 9 8 4 9 lo ok u 1 4 1 5-1 7 0 0 ,2 0 4 2-2 1 0 0 n 0
9 6 6 2 6 W 1 2 3 1 1 9 1 7 3 lo  n n 0
9 6 6 2 7 T H 9 3 9 0 1 3 2 lo  n n 0
9 6 6 2 8 F 7 6 7 5 1 1 1 6 7 1 lo ok w w 1 0 0 0-1 3 0 0 y 4 9 5 0 1 9 5 4
9 6 6 2 9 S A 6 6 6 6 9 8 6 5 8 lo ok te 1 2 3 0-1 4 3 0 n 0 no not ice
9 6 6 3 0 SU 5 9 6 0 8 9 6 4 9 lo ok te 1 1 0 0-1 3 0 0 y 8 9
9 6 7 1 M 5 5 5 4 8 0 6 4 0 lo ok w w 1 0 0 0-1 3 0 0 y 4 4 5 2 1 1 2 7
9 6 7 2 T U 4 8 4 8 7 2 7 1 2 lo ok te 1 4 1 5-1 5 1 5 n 0
9 6 7 3 W 1 2 7 1 7 7 2 5 5 8 1 5 lo ok n n 0 too lo w
9 6 7 4 T H 1 0 6 1 0 1 1 4 8 7 0 8 lo ok w w 1 0 0 0-1 3 0 0 y 7 3 7 6 1 2 3 2
9 6 7 5 F 6 7 6 6 9 8 6 5 8 lo ok w w 1 0 0 0-1 3 0 0 y 1 3 4 1 3 6 2 7 7 8
9 6 7 6 S A 5 0 5 0 7 5 7 1 5 lo ok w w 1 0 0 0-1 3 0 0 y 7 8 8 3 3 3 1 0 1
9 6 7 7 SU 4 2 4 1 6 2 7 0 2 lo ok te 1 2 0 0-1 4 0 0 n 9 6/3 0
9 6 7 8 M 6 5 4 3 6 5 7 0 5 lo ok w w 1 0 0 0-1 3 0 0 y 4 3 4 3 1 4 3 6
9 6 7 9 T U 6 6 6 2 9 2 6 5 2 lo ok te 1 2 3 0-1 4 3 0 ,1 5 0 0-1 7 0 0 n 9 6/3 0
9 6 7 1 0 W 4 4 4 3 6 5 7 0 5 lo ok u 1 2 1 0-1 2 3 0 n 0 too lo w
9 6 7 1 1 T H 3 5 3 5 5 3 6 9 3 lo ok n n 0   
9 6 7 1 2 F 3 0 3 0 4 6 6 8 6 lo ok w w 1 0 0 0-1 3 0 0 y 3 6 3 8 1 4 3 8
9 6 7 1 3 S A 2 8 2 7 4 1 6 8 1 lo ok te 1 1 0 0-1 3 0 0 y 1 7 1 7
9 6 7 1 4 SU 2 8 2 9 4 4 6 8 4 lo ok te 1 0 3 3-1 6 3 0 y 1 3 1 3
9 6 7 1 5 M 3 9 4 1 6 2 7 0 2 lo ok w w 0 7 0 0-1 3 0 0 y 3 4 4 1 1 6 3 8
9 6 7 1 6 T U 5 3 5 6 8 3 6 4 3 lo ok u 1 3 2 0-1 9 2 0 n 0 no not ice
9 6 7 1 7 W 3 8 3 6 5 4 6 9 4 lo ok te 1 1 0 0-1 7 0 0 n 9 6/3 0
9 6 7 1 8 T H 2 2 9 3 9 5 9 6 9 9 lo ok n n 0 too lo w
9 6 7 1 9 F 3 6 6 8 3 5 7 0 4 6 9 2 5 2 5 2 hi hi w w 1 0 0 0-2 3 5 9 y 0 0
9 6 7 2 0 S A 4 3 1 7 4 1 8 0 5 4 6 8 6 0 2 8 hi hi os 0 6 0 0-2 2 0 0 y 0 0   
9 6 7 2 1 SU 1 1 0 3 1 0 3 0 1 4 0 5 1 9 6 5 ok h i* u 0 7 3 0-2 3 5 9 y 2 2 no not ice
9 6 7 2 2 M 1 0 9 5 1 1 3 0 1 5 3 7 2 0 9 7 ok h i* w w 0 8 0 0-2 3 5 9 y 2 2 1 1 2 8
9 6 7 2 3 T U 9 8 9 9 5 1 1 3 0 1 1 8 6 1 ok ok os 0 7 0 0-2 0 0 0 y 0 0
9 6 7 2 4 W 5 6 1 5 4 5 7 5 8 1 3 1 8 ok ok os 0 8 0 0-2 0 0 0 n 2 7/2 3 ,7/2 5 3 7
9 6 7 2 5 T H 3 7 6 3 6 6 5 1 5 1 0 7 5 ok ok os 0 8 0 0-2 0 0 0 ,2 2 2 0-2 2 4 0 y 4 4
9 6 7 2 6 F 2 8 8 2 9 2 4 1 4 9 7 4 lo ok w w 0 8 0 0-2 0 0 0 y 1 2 1 2 3 9 1 0 9
9 6 7 2 7 S A 2 1 6 2 1 2 3 0 3 8 6 3 lo ok os 0 8 0 0-2 0 0 0 y 3 8 3 8 6 1 4
9 6 7 2 8 SU 1 7 2 1 6 8 2 4 2 8 0 2 lo ok os 0 8 0 0-2 0 0 0 y 2 4 2 4 5 1 3
9 6 7 2 9 M 1 5 7 1 5 3 2 2 1 7 8 1 lo ok w w 0 8 0 0-2 0 0 0 y 3 9 4 5 2 4 6 8
9 6 7 3 0 T U 4 2 7 4 6 9 6 5 5 1 2 1 5 ok ok os 0 8 0 0-2 0 0 0 n 7 8/6-8/8 2 5



1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 1

9 6 7 3 1 W 3 1 1 1 3 5 6 0 4 6 8 0 5 2 4 0 hi hi os 0 7 3 0-2 3 5 9 n 0 too hi
9 6 8 1 T H 2 1 7 4 2 0 3 0 2 7 1 4 3 2 7 4 hi hi os 0 0 0 1-2 0 0 0 n 0 too hi
9 6 8 2 F 9 3 2 9 0 2 1 2 3 6 1 7 9 6 ok ok w w 0 7 0 0-1 1 0 0 ,1 4 0 0-2 1 0 0 y 1 4 1 8 1 6 4 3
9 6 8 3 S A 5 7 4 5 6 5 7 8 5 1 3 4 5 ok ok w w 0 8 0 0-2 0 0 0 y 4 4 5 0 4 2 1 2 1
9 6 8 4 SU 3 8 7 3 8 2 5 3 7 1 0 9 7 ok ok u 0 8 4 5-2 1 0 0 y 2 9 3 4 no not ice (?) 7 2 0
9 6 8 5 M 2 7 7 2 7 4 3 8 9 9 4 9 lo ok w w 0 8 0 0-2 0 0 0 y 1 8 1 8 3 0 7 9
9 6 8 6 T U 2 1 3 2 1 2 3 0 3 8 6 3 lo ok os 0 8 0 0-2 0 0 0 y 1 3 1 3 1 3
9 6 8 7 W 1 7 1 1 6 8 2 4 2 8 0 2 lo ok os 0 8 0 0-2 0 0 0 ,2 0 3 4-2 0 5 4 y 0 0 ? 1 2
9 6 8 8 T H 1 4 3 1 4 2 2 0 6 7 6 6 lo ok os 0 8 0 0-2 0 0 0 y 8 8 ? 2 4
9 6 8 9 F 2 3 5 2 6 6 3 7 8 9 3 8 lo ok w w 0 8 0 0-2 0 0 0 y 1 6 1 7 2 4 6 4
9 6 8 1 0 S A 1 6 5 1 5 9 2 2 9 7 8 9 lo ok os 0 8 0 0-2 0 0 0 y 2 9 3 1 3 7
9 6 8 1 1 SU 1 2 4 1 1 9 1 7 3 7 3 3 lo ok os 0 8 0 0-2 0 0 0 y 3 9 4 0
9 6 8 1 2 M 4 4 6 1 5 0 2 1 7 7 7 7 lo ok w w 0 8 3 0-2 0 1 0 y 2 8 2 8 1 9 5 1
9 6 8 1 3 T U 1 8 5 3 1 9 8 0 2 6 4 9 3 2 0 9 hi hi os 0 8 0 0-2 0 0 0 n 0 too hi
9 6 8 1 4 W 6 7 7 6 2 0 8 5 9 1 4 1 9 ok ok os 0 8 0 0-2 0 0 0 y 4 6
9 6 8 1 5 T H 3 5 5 3 4 5 4 8 6 1 0 4 6 ok ok os 0 8 0 0-2 0 0 0 y 7 7 4 9
9 6 8 1 6 F 3 0 7 2 9 7 4 2 1 9 8 1 lo ok w w 1 0 0 0-1 6 0 0 y 2 5 3 1 1 9 5 4
9 6 8 1 7 S A 3 5 0 3 2 0 4 5 2 1 0 1 2 lo ok os 1 0 0 0-1 6 0 0 y 3 1 3 2 3 7
9 6 8 1 8 SU 2 1 1 2 0 5 2 9 4 8 5 4 lo ok os 1 0 0 0-1 6 3 0 y 4 7 4 7 1 3
9 6 8 1 9 M 1 6 6 1 6 2 2 3 4 7 9 4 lo ok w w 1 0 0 0-1 3 0 0 y 1 3 1 3 2 0 5 4
9 6 8 2 0 T U 1 3 6 1 3 3 1 9 3 lo  n n 0 too lo w
9 6 8 2 1 W 1 2 1 1 1 4 1 6 6 lo  n n 0
9 6 8 2 2 T U 2 0 4 2 2 3 3 1 9 lo  n n 0
9 6 8 2 3 F 1 2 7 1 2 2 1 7 7 4 5 7 lo lo w w 1 0 0 0-1 4 0 0, one un it y 3 5 3 5 1 9 5 1
9 6 8 2 4 S A 1 6 3 1 3 9 2 0 1 4 8 1 lo ok w w 1 0 0 0-1 4 0 0, one un it y 4 9 4 9 8 2 2
9 6 8 2 5 SU 1 6 7 1 5 6 2 2 5 lo  n n 0
9 6 8 2 6 M 1 1 6 1 1 2 1 6 3 7 2 3 lo ok w w 1 0 0 0-1 3 0 0 y 3 5 5 1 2 2 5 7
9 6 8 2 7 T U 9 8 9 7 1 4 2 lo  n n 0
9 6 8 2 8 W 9 1 9 2 1 3 5 lo  n n 0
9 6 8 2 9 T H 8 9 9 2 1 3 5 6 9 5 lo ok w w 1 0 0 0-1 7 0 0 y 9 2 1 0 3 3 7
9 6 8 3 0 F 7 4 7 3 1 0 8 6 6 8 lo ok w w 1 0 0 0-1 3 1 5 y 9 1 9 1 2 0 5 6
9 6 8 3 1 S A 6 3 6 2 9 2 6 5 2 lo ok w w 1 0 0 0-1 3 0 0 n 1 2 0 9/2 3 6 1 0 7
9 6 9 1 SU 5 1 5 0 7 5 lo  n n 0 too lo w
9 6 9 2 M 4 7 4 6 6 9 7 0 9 lo ok w w 1 0 0 0-1 3 0 0 ,2 0 5 0-2 1 4 0 y 1 1 8 1 2 0 2 5 6 7
9 6 9 3 T U 4 9 4 5 6 7 7 0 7 lo ok os 1 0 0 0-1 3 0 0 y 1 0 1 0
9 6 9 4 W 7 1 6 8 1 0 1 6 6 1 lo ok os 1 0 0 0-1 3 0 0 n 1 0 9/3 ,9/5



1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 2

9 6 9 5 T H 1 5 9 1 1 2 1 6 3 7 2 3 lo ok os 1 0 0 0-1 3 0 0 ,1 5 4 5-1 7 4 5 y 9 9 2 4
9 6 9 6 F 7 5 5 3 1 5 4 4 5 1 0 0 5 lo ok w w 0 7 1 5-2 4 0 0 y 1 2 1 4 1 6 4 4
9 6 9 7 S A 2 3 8 4 2 4 7 0 3 2 8 3 3 8 4 3 hi hi u? 0 0 0 1-2 4 0 0 n 0 too high
9 6 9 8 SU 1 3 6 1 1 3 1 0 1 7 7 4 2 3 3 4 ok hi u? 0 0 0 1-2 4 0 0 n 0 too high
9 6 9 9 M 9 8 3 9 6 8 1 3 2 3 1 8 8 3 ok ok w w 0 0 0 1-2 4 0 0 y 3 3 1 2 3 2
9 6 9 1 0 T U 8 2 9 8 2 2 1 1 2 9 1 6 8 9 ok ok os 0 0 0 1-2 4 0 0 y 1 8 1 8 1 2
9 6 9 1 1 W 7 3 4 7 2 4 9 9 8 1 5 5 8 ok ok os 0 0 0 1-2 4 0 0 y 1 5 1 5
9 6 9 1 2 T H 3 3 3 2 7 4 3 8 9  lo  n  y 1 2 1 2
9 6 9 1 3 F 4 1 2 3 1 0 4 3 8 9 9 8 lo ok w w 1 0 0 0-1 6 0 0 y 3 5 3 6 1 2 3 4
9 6 9 1 4 S A 3 7 7 3 7 7 5 3 0 1 0 9 0 ok ok u 1 0 0 0-1 3 0 0 n 2 4 9/1 2 ,9/1 3 1 2
9 6 9 1 5 SU 2 5 3 2 4 6 3 5 0 lo  n n 0 too lo w
9 6 9 1 6 M 3 5 6 2 2 3 3 1 9 8 7 9 lo ok w w 1 0 0 0-1 3 0 0 y 2 7 2 8 2 2 6 5
9 6 9 1 7 T U 1 5 2 3 1 7 2 0 2 3 1 1 2 8 7 1 hi hi os 0 8 0 0-2 0 0 0 n 0 too hi
9 6 9 1 8 W 1 5 2 6 1 6 6 0 2 2 3 3 2 7 9 3 hi hi os 0 8 0 0-2 0 0 0 n 0 too hi
9 6 9 1 9 T H 1 0 7 9 1 2 0 0 1 6 3 0 2 1 9 0 ok h i* u ? 0 8 0 0-2 0 0 0 y 4 4 2 6
9 6 9 2 0 F 8 1 8 9 8 5 1 3 4 6 1 9 0 6 ok ok w w 0 8 0 0-1 1 0 0 ,1 3 0 0-2 1 0 0 ,

one unit
y 1 0 1 0 9 2 5

9 6 9 2 1 S A 6 5 1 8 1 4 1 1 1 8 1 6 7 8 ok ok u ? 0 8 0 0-2 0 0 0 y 9 1 0
9 6 9 2 2 SU 5 9 6 7 7 6 1 0 6 8 1 6 2 8 ok ok u ? 0 8 0 0-2 0 0 0 y 2 4 2 4
9 6 9 2 3 M 5 8 5 7 9 9 1 0 9 8 1 6 5 8 ok ok w w 0 8 0 0-2 0 0 0 y 6 5 6 5 6 1 8
9 6 9 2 4 T U 3 7 8 3 2 0 4 5 2 1 0 1 2 lo ok os? 1 0 0 0-1 3 0 0 y 2 3 2 6    
9 6 9 2 5 W 3 4 1 2 9 7 4 2 1 9 8 1 lo ok os? 1 0 0 0-1 3 0 0 y 3 1 3 1 2 5
9 6 9 2 6 T H 2 9 9 2 5 0 3 5 6 9 1 6 lo ok os? 1 0 0 0-1 3 0 0 y 2 7 2 9
9 6 9 2 7 F 2 7 0 2 2 3 3 1 9 8 7 9 lo ok w w 1 0 0 0-1 3 0 0 y 1 8 1 8 1 4 3 8
9 6 9 2 8 S A 2 7 0 2 1 6 3 0 9 8 6 9 lo ok u 1 0 0 0-1 3 0 0 n 2 6 9/2 5-9/2 7 9 2 5
9 6 9 2 9 SU 2 9 7 3 0 6 4 3 3  lo  n n 0 too lo w
9 6 9 3 0 M 4 2 1 2 4 2 3 4 5 9 0 5 lo ok w w 1 0 0 0-2 2 0 0 y 1 7 2 0 1 2 3 4
9 6 1 0 1 T U 4 0 1 2 0 9 2 9 9 8 5 9 lo ok w w 1 0 0 0-2 2 0 0 y 3 0 3 5
9 6 1 0 2 W 3 8 4 1 9 2 2 7 5 8 3 5 lo ok w w 1 0 0 0-2 2 0 0 y 3 0 3 5
9 6 1 0 3 T H 2 5 9 1 8 6 2 6 7 8 2 7 lo ok w w 1 0 0 0-1 3 0 0 y 1 6 1 9 4 1 1
9 6 1 0 4 F 2 2 4 1 7 7 2 5 5 8 1 5 lo ok w w 1 0 0 0-1 3 0 0 y 1 7 1 7 1 9 4 9
9 6 1 0 5 S A 2 0 7 1 5 9 2 2 9 7 8 9 lo ok w w 1 0 0 0-1 3 0 0 y 2 4 2 4 3 7
9 6 1 0 6 SU 1 5 6 1 5 0 2 1 7 lo n n 0 too lo w
9 6 1 0 7 M 2 0 1 2 7 4 3 8 9 9 4 9 lo ok w w 0 7 0 0-0 7 4 5 ,1 0 0 0-1 3 0 0 y 2 9 2 9 1 0 2 4
9 6 1 0 8 T U 1 1 1 8 0 1 1 8 lo n n 0
9 6 1 0 9 W 1 1 8 1 0 4 1 5 2 lo n n 0



1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 3

9 6 1 0 1 0 T H 2 8 6 3 3 0 4 6 6 ok n n 0
9 6 1 0 1 1 F 1 9 7 1 9 2 2 7 5 8 3 5 lo ok w w 1 0 0 0-1 3 0 0 y 4 1 4 1 4 1 1
9 6 1 0 1 2 S A 1 5 4 1 5 3 2 2 1 lo n n 0
9 6 1 0 1 3 SU 1 3 5 1 3 3 1 9 3 lo n n 0
9 6 1 0 1 4 M 1 2 2 1 1 9 1 7 3 7 3 3 lo ok w w 1 0 0 0-1 3 0 0 y 4 2 4 2 1 2
9 6 1 0 1 5 T U 1 1 3 1 1 2 1 6 3 lo n n 0

 SUM: 2 2 1 0 2 3 5 6 3 5 1 0 1 1 1 5 3 0 5 0



4 4

1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

9 7 4 1 5 T U 1 0 8 1 0 4 1 5 2 lo

9 7 4 1 6 W 9 9 9 4 1 3 8 lo

9 7 4 1 7 T H 1 2 9 1 1 4 1 6 6 lo

9 7 4 1 8 F 1 6 5 1 5 6 2 2 5 7 8 5 lo ok w w 1 0 0 0-1 3 0 0 Y 3 3 3 3 5 1 4

9 7 4 1 9 S A 1 6 4 1 5 9 2 2 9 lo n N

9 7 4 2 0 SU 1 4 1 1 3 3 1 9 3 lo n N

9 7 4 2 1 M 1 3 9 1 3 0 1 8 9 7 4 9 lo ok w w 8 0 0-1 3 0 0 Y 1 6 1 7 5 1 3

9 7 4 2 2 T U 1 5 0 1 4 4 2 0 8 lo n N

9 7 4 2 3 W 1 3 5 1 2 8 1 8 6 lo n N

9 7 4 2 4 T H 1 3 3 1 2 5 1 8 2 lo n N

9 7 4 2 5 F 1 6 2 1 6 5 2 3 8 7 9 8 lo ok w w 1 0 0 0-1 3 0 0 Y 3 9 4 0 1 0 2 6

9 7 4 2 6 S A 1 6 8 1 6 5 2 3 8 7 9 8 lo ok w w 1 0 0 0-1 3 0 0 N 2 2 5/3 proport iona l to commerc ia l 1 1 2 8
9 7 4 2 7 SU 1 5 5 1 3 9 2 0 1 lo n N

9 7 4 2 8 M 3 7 0 3 9 3 5 5 2 1 1 1 2 ok ok w w 1 0 0 0-1 3 0 0 Y 1 2 1 2 6 1 5

9 7 4 2 9 T U 3 6 9 3 5 0 4 9 3 ok n N

9 7 4 3 0 W 2 9 3 2 7 9 3 9 6 lo n N

9 7 5 1 T H 2 5 3 2 4 2 3 4 5 lo n N

9 7 5 2 F 2 1 2 1 9 8 2 8 4 8 4 4 lo ok w w 1 0 0 0-1 3 0 0 Y 5 1 5 2 2 3 5 9

9 7 5 3 S A 1 8 9 1 7 7 2 5 5 8 1 5 lo ok w w 9 0 0-1 2 0 0 Y 1 0 7 1 1 1 4 7 1 4 1

9 7 5 4 SU 2 5 0 2 7 0 3 8 3  lo  n 2 0 4 5-2 1 2 5 N

9 7 5 5 M 2 0 1 1 8 9 2 7 1 lo n Y 1 8 2 0 0 no release but included in survey 9 1 7
9 7 5 6 T U 1 9 1 1 8 3 2 6 3 lo n N

9 7 5 7 W 1 7 9 1 7 1 2 4 6 lo n N

9 7 5 8 T H 1 6 4 1 4 7 2 1 3 lo n N

9 7 5 9 F 3 7 6 3 3 5 4 7 3 1 0 3 3 ok ok w w 1 0 0 0-1 3 0 0 Y 3 3 3 3 1 3 3 2

9 7 5 1 0 S A 5 9 6 5 3 2 7 4 0 ok n N

9 7 5 1 1 SU 6 6 9 6 4 0 8 8 6 ok n N



1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 5

9 7 5 1 2 M 4 9 9 4 7 5 6 6 3 ok n Y 9 9 5 1 5

9 7 5 1 3 T U 4 4 3 4 1 5 5 8 2 ok n N

9 7 5 1 4 W 3 7 1 3 4 5 4 8 6  ok  n 2 0 4 5-2 1 0 0 Y 4 4

9 7 5 1 5 T H 3 1 7 3 1 0 4 3 8 lo n N 0 May w eekdays 3 9
9 7 5 1 6 F 2 8 4 2 7 9 3 9 6 9 5 6 lo ok w w 1 0 0 0-1 3 0 0 Y 3 5 4 1 1 4 3 9

9 7 5 1 7 S A 2 4 2 2 3 0 3 2 8 lo n N

9 7 5 1 8 SU 2 1 3 2 0 2 2 8 9 lo n N

9 7 5 1 9 M 1 9 2 1 8 0 2 5 9 8 1 9 lo ok w w 1 0 0 0-1 3 0 0 Y 1 1 announced this day 1 3 3 5
9 7 5 2 0 T U 3 5 7 4 1 5 5 8 2 ok n Y 0 0

9 7 5 2 1 W 2 8 0 2 6 2 3 7 2 lo n N

9 7 5 2 2 T H 2 3 5 2 2 6 3 2 3 lo n N

9 7 5 2 3 F 2 0 4 1 9 5 2 8 0 8 4 0 lo ok w w 1 0 0 0-1 3 0 0 Y 4 1 4 3 1 6 4 3

9 7 5 2 4 S A 1 7 9 1 7 1 2 4 6 8 0 6 lo ok w w 1 0 0 0-1 3 0 0 Y 9 1 9 1 2 4 6 6

9 7 5 2 5 SU 2 4 5 1 7 1 2 4 6 lo n N

9 7 5 2 6 M 1 3 5 4 1 4 5 0 1 9 5 8 hi n Y 6 6 cancelled due to high w ater 9 2 6
9 7 5 2 7 T U 7 3 3 6 7 4 9 3 1 ok n Y 0 0

9 7 5 2 8 W 4 6 0 4 3 3 6 0 6 ok n Y 0 0 1 2

9 7 5 2 9 T H 3 3 3 3 1 5 4 4 5 lo n Y 2 2

9 7 5 3 0 F 2 7 2 2 6 2 3 7 2 9 3 2 lo ok w w 1 0 0 0-1 3 0 0 Y 2 9 3 3 2 1 6 0

9 7 5 3 1 S A 2 2 0 2 0 9 2 9 9 lo n N

9 7 6 1 SU 1 9 7 1 8 6 2 6 7 lo n N

9 7 6 2 M 2 5 1 2 8 3 4 0 1 9 6 1 lo ok w w 6 0 0-9 4 0 ,1 0 0 0-2 4 0 0 Y 1 3 1 5 7 1 9

9 7 6 3 T U 2 6 5 2 0 2 2 8 9 8 4 9 lo ok os 0 8 0 0-2 4 0 0 Y 0 0 2 6

9 7 6 4 W 4 2 6 4 2 1 5 9 0 1 1 5 0 ok ok os 1 0 0 0-1 3 0 0 ,2 0 5 5-2 1 2 5 Y 2 2

9 7 6 5 T H 2 8 7 2 7 4 3 8 9 9 4 9 lo ok os 8 0 0-2 4 0 0 Y 0 0

9 7 6 6 F 2 3 1 2 1 9 3 1 3 8 7 3 lo ok w w 1 0 0 0-1 3 0 0 Y 5 2 5 7 1 1 2 8

9 7 6 7 S A 1 9 8 1 8 9 2 7 1 8 3 1 lo ok w w 9 0 0-2 2 0 0 Y 1 0 6 1 0 9 3 6 1 0 5



1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 6

9 7 6 8 SU 1 7 2 1 6 5 2 3 8 lo n N

9 7 6 9 M 1 4 8 1 4 2 2 0 6 7 6 6 lo ok w w 1 0 0 0-1 3 0 0 Y 3 6 3 8 1 5 4 0

9 7 6 1 0 T U 1 2 8 1 2 2 1 7 7 lo n N

9 7 6 1 1 W 1 1 4 1 0 9 1 5 9 lo n N

9 7 6 1 2 T H 1 0 5 1 0 1 1 4 8 7 0 8 lo ok os 1 0 0 0-1 3 0 0 Y 0 0

9 7 6 1 3 F 6 2 4 8 6 9 1 1 9 2 1 7 5 2 ok ok w w 6 0 0-2 2 0 0 Y 4 0 4 0 2 9 8 1

9 7 6 1 4 S A 4 6 2 4 1 5 5 8 2 1 1 4 2 ok ok os 1 0 0 0-1 3 0 0 Y 6 6

9 7 6 1 5 SU 2 6 8 2 5 0 3 5 6 9 1 6 lo ok os 1 0 0 0-1 3 0 0 N

9 7 6 1 6 M 1 9 6 1 8 9 2 7 1 8 3 1 lo ok w w 1 0 0 0-1 3 0 0 Y 3 0 3 1 7 1 8

9 7 6 1 7 T U 1 8 6 1 8 9 2 7 1 lo n N

9 7 6 1 8 W 2 7 9 1 5 0 2 1 7 7 7 7 lo ok u 1 0 0 0-1 3 0 0 N no notice

9 7 6 1 9 T H 4 1 7 3 6 1 5 0 8 1 0 6 8 ok ok os 1 0 0 0-1 3 0 0 Y 0 0 announced this day

9 7 6 2 0 F 2 1 9 2 0 2 2 8 9 8 4 9 lo ok w w 1 0 0 0-1 6 0 0 Y 5 8 6 1 2 3 6 6
9 7 6 2 1 S A 1 6 7 1 5 9 2 2 9 7 8 9 lo ok w w 1 0 0 0-1 6 0 0 ,2 1 0 0-2 2 3 0 Y 1 1 8 1 2 7 2 9 8 6
9 7 6 2 2 SU 1 4 5 1 3 0 1 8 9 lo n N
9 7 6 2 3 M 1 2 9 1 2 5 1 8 2 7 4 2 lo ok w w 1 0 0 0-1 3 0 0 Y 4 9 6 7 7 1 9
9 7 6 2 4 T U 1 0 5 9 9 1 4 5 7 0 5 lo ok u 1 1 0 0-1 3 0 0 ,1 4 3 0-1 8 3 0 N no notice

9 7 6 2 5 W 9 1 8 7 1 2 8 6 8 8 lo ok u 1 0 0 0-1 5 5 0 N 0 no notice 1 2
9 7 6 2 6 T H 3 8 4 1 1 4 1 6 6 7 2 6 lo ok os 1 1 0 0-1 6 2 0 N announced at 1100; stormy

9 7 6 2 7 F 4 9 5 4 2 7 5 9 8 1 1 5 8 ok ok w w 1 0 0 0-1 3 0 0 Y 3 0 3 4 1 4 3 7
9 7 6 2 8 S A 2 2 2 1 9 8 2 8 4 lo n N

9 7 6 2 9 SU 1 5 8 1 4 7 2 1 3 lo n N
9 7 6 3 0 M 1 3 1 1 2 2 1 7 7 7 3 7 lo ok w w 1 0 0 0-1 3 0 0 Y 3 7 5 7 2 0 5 5
9 7 7 1 T U 1 2 7 1 2 2 1 7 7 lo n N
9 7 7 2 W 1 1 3 1 0 6 1 5 5 lo n N
9 7 7 3 T H 9 5 9 2 1 3 5 6 9 5 lo ok u 1 3 5 0-2 0 0 0 N no notice

9 7 7 4 F 7 6 7 3 1 0 8 6 6 8 lo ok w w 1 0 0 0-1 3 0 0 Y 1 5 9 1 6 7 2 3 6 3
9 7 7 5 S A 6 6 6 4 9 5 6 5 5 lo ok w w 1 0 0 0-1 4 0 0 Y 1 4 8 1 5 6 3 1 8 9
9 7 7 6 SU 6 0 5 6 8 3 lo n N
9 7 7 7 M 5 4 5 0 7 5 7 1 5 lo ok w w 1 0 0 0-1 3 0 0 Y 5 3 5 8 1 6 4 2
9 7 7 8 T U 4 9 4 6 6 9  lo  te 1 4 2 0-1 5 2 0 N no notice required



1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 7

9 7 7 9 W 5 1 4 1 6 2 lo n N
9 7 7 1 0 T H 1 1 1 1 0 6 1 5 5 lo n N
9 7 7 1 1 F 6 2 5 8 8 6 6 4 6 lo ok w w 1 0 0 0-1 3 0 0 Y 5 0 5 3 2 1 5 9
9 7 7 1 2 S A 4 4 4 1 6 2  lo  te 1 2 0 0-1 3 0 0 N no notice

9 7 7 1 3 SU 3 8 3 5 5 3 6 9 3 lo ok te 1 1 0 0-1 3 0 0 ,1 4 3 0-1 8 3 0 N no notice

9 7 7 1 4 M 3 7 3 2 4 8 6 8 8 lo ok w w 1 0 0 0-1 6 0 0 Y 5 4 5 9 2 0 5 7
9 7 7 1 5 T U 3 3 3 0 4 6 6 8 6 lo ok u 1 0 0 0-1 7 0 0 N no notice

9 7 7 1 6 W 3 0 2 9 4 4 6 8 4 lo ok te 1 2 3 0-1 8 3 0 N no notice

9 7 7 1 7 T H 2 9 2 6 4 0 6 8 0 lo ok u 1 1 0 0-1 7 0 0 N no notice

9 7 7 1 8 F 3 2 3 0 4 6 6 8 6 lo ok w w 1 1 0 0-1 7 0 0 Y 1 0 9 1 1 7 1 4 3 6
9 7 7 1 9 S A 4 5 4 5 6 7 7 0 7 lo ok w w 1 0 0 0-1 3 3 0 Y 1 5 4 1 7 0 4 2 1 1 9
9 7 7 2 0 SU 3 4 3 2 4 8 6 8 8 lo ok te 1 4 0 0-1 6 0 0 ,2 1 0 5-2 1 1 5 N no notice required

9 7 7 2 1 M 2 6 2 4 3 7 6 7 7 lo ok w w 1 0 0 0-1 6 0 0 ,2 0 4 5-2 1 1 0 Y 3 5 5 2 1 6 4 3
9 7 7 2 2 T U 2 7 2 4 3 7 lo n N
9 7 7 2 3 W 5 6 5 6 8 3 lo n N
9 7 7 2 4 T H 4 1 5 2 1 6 3 0 9 lo n N
9 7 7 2 5 F 2 4 3 1 9 2 2 7 5 8 3 5 lo ok w w 1 0 0 0-1 3 0 0 ,2 1 1 2-2 1 2 1 Y 3 2 3 2 2 3 6 5
9 7 7 2 6 S A 1 0 5 9 2 1 3 5 lo n N
9 7 7 2 7 SU 7 1 6 6 9 8 6 5 8 lo ok te 1 4 0 5-1 6 0 5 N no notice required

9 7 7 2 8 M 5 9 5 4 8 0 6 4 0 lo ok w w 1 0 0 0-1 6 0 0 Y 3 0 3 7 1 6 4 5
9 7 7 2 9 T U 6 4 6 6 9 8 6 5 8 lo ok te 1 2 3 0-1 4 3 0 N no notice 

9 7 7 3 0 W 4 8 4 5 6 7  lo  te 1 5 0 5-1 6 0 5 N no notice required

9 7 7 3 1 T H 3 7 3 5 5 3  lo  te 1 5 1 5-1 6 1 5 N no notice required

9 7 8 1 F 3 1 3 0 4 6 6 8 6 lo ok w w 1 0 0 0-1 3 0 0 ,1 3 4 8-1 4 0 7 Y 1 2 9 1 3 7 3 1 9 0
9 7 8 2 S A 2 8 2 6 4 0 6 8 0 lo ok w w 1 0 0 0-1 3 0 0 Y 1 4 2 1 5 0 4 6 1 3 3
9 7 8 3 SU 2 7 2 6 4 0  lo  te 1 2 0 0-1 3 0 0 ,2 0 2 4-2 0 4 1 N no notice

9 7 8 4 M 2 7 8 1 0 1 1 4 8 7 0 8 lo ok w w 1 0 0 0-1 3 0 0 N 4 2 Mondays in August average 2 5 6 8
9 7 8 5 T U 2 8 1 2 5 0 3 5 6 lo n N
9 7 8 6 W 1 2 7 1 1 4 1 6 6 lo n N
9 7 8 7 T H 8 4 7 8 1 1 5 lo n N
9 7 8 8 F 6 1 5 6 8 3 6 4 3 lo ok w w 1 0 0 0-1 3 0 0 Y 4 7 4 7 2 7 7 5
9 7 8 9 S A 4 9 4 6 6 9 lo n N
9 7 8 1 0 SU 4 2 3 9 5 9  lo  te 1 4 1 5-1 5 1 5 N no notice required

9 7 8 1 1 M 3 7 3 5 5 3 6 9 3 lo ok w w 1 0 0 0-1 3 0 0 Y 4 1 4 8 3 1 9 1
9 7 8 1 2 T U 3 4 3 2 4 8  lo  te 1 4 1 5-1 5 1 5 N no notice required



1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 8

9 7 8 1 3 W 4 6 4 3 6 5 lo n N
9 7 8 1 4 T H 7 2 7 5 1 1 1 lo n N
9 7 8 1 5 F 4 9 4 6 6 9 7 0 9 lo ok w w 1 0 0 0-1 3 0 0 ,1 6 0 0-1 8 3 0 Y 7 7 7 7 2 9 8 1
9 7 8 1 6 S A 3 9 3 6 5 4 6 9 4 lo ok u 9 4 0-1 0 1 0 ,1 1 0 0-1 7 0 0 N no notice

9 7 8 1 7 SU 2 2 9 2 9 2 4 1 4 9 7 4 lo ok te 1 2 3 0-1 4 3 0 N no notice

9 7 8 1 8 M 5 2 4 6 1 3 8 4 9 1 1 2 9 ok ok w w 1 0 0 0-1 3 0 0, one un it Y 3 6 4 0 3 2 9 1
9 7 8 1 9 T U 2 6 4 2 3 4 3 3 4 lo n N
9 7 8 2 0 W 2 6 2 1 9 2 2 7 5 lo n N
9 7 8 2 1 T U 4 3 2 4 3 9 6 1 4 8 9 4 ok ok w w 9 1 0-1 5 0 0, one un it Y 6 2 6 7 1 2
9 7 8 2 2 F 3 3 7 3 4 5 4 8 6 1 0 4 6 ok ok w w 1 0 0 0-1 3 0 0 Y 4 2 4 7 2 8 7 5
9 7 8 2 3 S A 2 4 9 2 3 4 3 3 4 lo n N
9 7 8 2 4 SU 1 8 4 1 7 4 2 5 0 lo n N
9 7 8 2 5 M 1 4 7 1 3 9 2 0 1 7 6 1 lo ok w w 1 0 0 0-1 3 0 0 Y 3 6 3 8 2 0 5 3
9 7 8 2 6 T U 1 2 1 1 1 4 1 6 6 lo n N
9 7 8 2 7 W 1 0 1 9 7 1 4 2  lo  n 1 2 3 5-1 3 0 0 ,1 3 2 0-1 3 3 5 N
9 7 8 2 8 T H 1 8 7 2 3 0 3 2 8  lo  n 1 3 5 0-1 3 5 5 N
9 7 8 2 9 F 1 3 8 1 2 8 1 8 6 7 4 6 lo ok w w 1 0 0 0-1 3 0 0 Y 1 0 4 1 0 5 1 6 5 4
9 7 8 3 0 S A 1 0 3 9 7 1 4 2 7 0 2 lo ok w w 1 0 0 0-1 4 0 0 Y 1 4 2 1 4 5 3 1 8 8
9 7 8 3 1 SU 8 4 8 0 1 1 8  lo  n 2 2 1 4-2 2 2 1 N
9 7 9 1 M 7 1 6 6 9 8 6 5 8 lo ok w w 1 0 0 0-1 3 0 0 ,2 0 0 2-2 0 2 8 Y 1 3 9 1 5 1 3 0 9 4
9 7 9 2 T U 6 8 6 4 9 5 6 5 5 lo ok u 1 2 3 0-1 8 0 0 N 8 5 9/1 proportional to rafts; no

notice
1 8 5 3

9 7 9 3 W 5 8 5 4 8 0 lo n N
9 7 9 4 T H 5 5 5 4 8 0 6 4 0 lo ok os 1 0 0 0-1 3 0 0 ,1 8 0 0-2 1 0 0 Y 0 0
9 7 9 5 F 4 5 4 3 6 5 7 0 5 lo ok w w 1 0 0 0-1 3 0 0 ,1 8 0 0-2 1 0 0 Y 3 8 4 1 2 0 5 3
9 7 9 6 S A 4 1 3 8 5 7 6 9 7 lo ok w w 1 0 0 0-1 3 0 0 ,2 0 0 0-2 1 1 5 Y 8 4 8 5 2 9 8 4
9 7 9 7 SU 3 8 3 6 5 4  lo  n 1 5 5 5-2 1 4 5 N
9 7 9 8 M 3 7 3 6 5 4 6 9 4 lo ok w w 1 0 0 0-1 4 2 5 ,1 8 0 0-1 9 3 0 Y 2 8 2 9 1 0 2 4
9 7 9 9 T U 3 5 3 2 4 8 6 8 8 lo ok w w 1 0 0 0-1 3 0 0 ,1 8 0 0-2 1 0 0 Y 6 7
9 7 9 1 0 W 6 5 7 3 1 0 8 6 6 8 lo ok os 6 1 0-6 2 5 ,1 0 0 0-1 3 0 0 Y 4 6 4 7
9 7 9 1 1 T H 8 6 9 2 1 3 5 6 9 5 lo ok os 1 0 0 0-1 3 0 0 ,1 8 0 0-2 1 0 0 Y 2 0 2 1
9 7 9 1 2 F 5 9 5 6 8 3 6 4 3 lo ok w w 1 0 0 0-1 3 0 0 Y 5 0 5 3 1 0 3 0
9 7 9 1 3 S A 4 4 4 1 6 2  lo  n 8 4 5-9 0 5 N
9 7 9 1 4 SU 3 9 3 6 5 4  lo  n 1 9 4 0-2 0 3 0 N
9 7 9 1 5 M 3 8 3 5 5 3 6 9 3 lo ok w w 1 0 0 0-1 3 0 0 Y 2 1 2 3 3 9
9 7 9 1 6 T U 4 2 4 3 6 5 lo n N



1 2 3 4 5 6 7 8.0 0 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9
year month day day of da ily noon D C  f lo w D C +  nat f lo w gen. suit re lease re lease t ime Cens boats pers pro j basis comm comm

w eek avg f lo w f lo w gen suit . type persons boats cust

4 9

9 7 9 1 7 W 4 9 4 8 7 2 lo n N
9 7 9 1 8 T H 5 4 5 4 8 0 lo n N
9 7 9 1 9 F 6 0 6 6 9 8 6 5 8 lo ok w w 1 0 0 0-1 3 0 0 Y 1 2 4 1 2 8 1 2 3 4
9 7 9 2 0 S A 6 9 6 2 9 2 lo n N
9 7 9 2 1 SU 1 0 4 1 0 1 1 4 8 lo n N
9 7 9 2 2 M 7 7 7 3 1 0 8 6 6 8 lo ok w w 1 0 0 0-1 3 0 0 Y 5 5 5 5 3 9
9 7 9 2 3 T U 6 6 6 4 9 5 6 5 5 lo ok w w 1 1 0 0-1 3 0 0 Y 5 1 5 2
9 7 9 2 4 W 4 8 4 5 6 7 7 0 7 lo ok w w 1 1 0 0-1 3 0 0 Y 7 4 8 3
9 7 9 2 5 T H 3 7 3 6 5 4 6 9 4 lo ok w w 1 1 0 0-1 3 0 0 Y 6 5 6 6 6 1 5
9 7 9 2 6 F 2 8 2 9 4 4 6 8 4 lo ok w w 1 0 0 0-1 3 0 0 Y 8 0 8 0 1 6 4 5
9 7 9 2 7 S A 2 5 2 5 3 8 lo n N
9 7 9 2 8 SU 4 5 2 1 3 2 lo n N
9 7 9 2 9 M 5 0 5 6 1 3 8 4 9 1 4 0 9 ok ok w w 1 0 0 0-1 3 0 0 Y 6 6 1 3 3 4
9 7 9 3 0 T U 2 0 1 1 7 4 2 5 0  lo  n 1 7 3 0-1 8 3 0 ,1 9 1 0-2 0 2 0 N   
9 7 1 0 1 W 1 4 2 1 2 8 1 8 6 lo n N
9 7 1 0 2 T H 1 2 6 1 1 9 1 7 3  lo  n 7 2 0-8 3 0 ,1 9 1 1-1 9 1 9 N
9 7 1 0 3 F 9 5 9 0 1 3 2 6 9 2 lo ok w w 1 0 0 0-1 3 0 0 ,2 3 0 7-2 3 1 8 Y 4 8 4 8 1 2 3 5
9 7 1 0 4 S A 8 0 7 8 1 1 5 6 7 5 lo ok w w 7 2 6-7 4 0 ,1 0 0 0-1 3 0 0 Y 9 7 1 0 1 2 0 5 8
9 7 1 0 5 SU 6 8 6 4 9 5 lo n N
9 7 1 0 6 M 6 2 6 0 8 9 6 4 9 lo ok w w 6 2 0-6 3 5 ,1 0 0 0-1 6 0 0 Y 4 2 4 4 3 8
9 7 1 0 7 T U 5 5 5 2 7 8 7 1 8 lo ok u 1 3 4 5-1 9 4 5 N
9 7 1 0 8 W 4 9 4 6 6 9  lo  n 1 8 3 8-2 0 3 3 N
9 7 1 0 9 T H 4 5 4 3 6 5 7 0 5 lo ok u 1 2 4 0-1 8 1 5 N no notice

9 7 1 0 1 0 F 4 4 4 1 6 2 7 0 2 lo ok w w 7 0 7-7 1 7 ,1 0 0 0-1 3 0 0 Y 8 2 8 5 8 2 4
9 7 1 0 1 1 S A 4 7 4 6 6 9  lo  n 9 1 5-9 3 0 N
9 7 1 0 1 2 SU 4 1 3 8 5 7 lo n N  
9 7 1 0 1 3 M 3 9 3 8 5 7 6 9 7 lo ok w w 1 0 0 0-1 3 0 0 ,2 1 0 5-2 1 1 3 Y 4 9 5 0 1 0 2 6

SUM: 3 9 9 1 4 2 4 9 4 3 9 8 1 1 9 8 3 3 5 6
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APPENDIX C

HYDROLOGIC RANKING OF THE YOUGHIOGHENY RIVER FLOW (CFS)
AT THE OAKLAND GAGE (USGS NO. 03075500) FOR
THE SUMMER MONTHS (JUNE-AUGUST), FROM 1942

THROUGH 1997 
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Table C-1 . Hydrologic rank ing of summer average f lo w  in cfs at Oak land from 1 9 4 2
through 1 9 9 7 (USGS stat ion 0 3 0 7 5 5 0 0).

Year Rank June July August Average
1 9 6 5 1 2 4 1 7 1 3 1 8
1 9 9 1 2 2 5 2 0 1 1 1 9
1 9 6 6 3 4 1 1 8 1 8 2 6
1 9 5 3 4 4 6 1 0 2 3 2 6
1 9 5 7 5 4 2 3 2 1 3 2 9
1 9 8 8 6 7 2 2 0 1 7 3 6
1 9 6 4 7 6 0 3 5 2 0 3 8
1 9 5 9 8 6 0 3 8 2 3 4 0
1 9 5 2 9 7 4 2 1 3 6 4 4
1 9 4 4 1 0 1 1 2 2 9 1 1 5 1
1 9 9 3 1 1 9 4 4 1 2 0 5 2
1 9 8 3 1 2 1 3 9 7 3 2 8 8 0
1 9 7 1 1 3 1 0 4 4 1 9 9 8 1
1 9 6 0 1 4 9 4 7 7 8 3 8 5
1 9 8 7 1 5 1 6 7 5 0 4 3 8 7
1 9 9 5 1 6 1 1 1 3 7 1 1 6 8 8
1 9 4 7 1 7 1 2 9 7 6 6 1 8 9
1 9 7 6 1 8 1 8 7 7 6 3 8 1 0 0
1 9 7 9 1 9 1 0 9 1 0 2 1 0 2 1 0 4
1 9 7 3 2 0 2 0 2 5 9 7 3 1 1 1
1 9 6 7 2 1 8 4 1 8 1 8 9 1 1 8
1 9 7 7 2 2 1 0 0 1 1 7 1 3 9 1 1 9
1 9 6 9 2 3 3 0 9 2 2 3 6 1 1 9
1 9 6 8 2 4 2 5 3 3 3 8 2 1 2 3
1 9 8 6 2 5 5 8 2 7 8 4 5 1 2 7
1 9 6 2 2 6 2 6 4 1 0 3 2 0 1 2 9
1 9 4 2 2 7 1 0 1 4 5 2 4 2 1 2 9
1 9 4 6 2 8 3 3 1 4 9 1 9 1 3 3
1 9 5 0 2 9 2 5 2 1 2 1 3 5 1 3 6
1 9 4 3 3 0 7 0 1 4 7 2 0 8 1 4 2
1 9 4 5 3 1 9 4 1 4 1 2 1 1 1 4 9
1 9 7 0 3 2 1 9 8 1 0 9 1 5 6 1 5 4
1997 33 240 75 150 155
1 9 9 4 3 4 6 9 1 0 9 3 1 6 1 6 5
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Table C-1 . (Cont inued)
Year Rank June July August Average

1 9 5 5 3 5 1 8 0 7 4 2 4 6 1 6 7
1 9 6 3 3 6 3 3 1 1 2 5 9 7 1 8 4
1 9 4 9 3 7 1 0 9 3 8 7 7 0 1 8 9
1 9 5 1 3 8 4 4 9 1 3 8 2 7 2 0 5
1 9 5 4 3 9 2 6 1 7 1 3 3 7 2 2 3
1 9 8 2 4 0 2 7 7 3 2 9 6 6 2 2 4
1 9 7 5 4 1 1 9 5 7 4 4 0 5 2 2 5
1 9 8 4 4 2 8 4 3 5 0 2 4 5 2 2 6
1 9 7 4 4 3 5 7 1 8 4 4 6 2 3 4
1 9 9 2 4 4 1 5 3 4 6 6 9 7 2 3 9
1 9 5 8 4 5 7 5 4 1 0 3 3 1 2 7 2
1 9 9 0 4 6 2 2 9 5 7 9 9 1 3 0 0
1 9 6 1 4 7 4 1 0 8 5 4 1 1 3 0 2
1 9 7 2 4 8 5 9 3 2 5 4 1 1 0 3 1 9
1 9 7 8 4 9 1 8 2 6 2 9 1 5 4 3 2 2
1 9 8 1 5 0 7 3 0 1 6 4 8 8 3 2 7
1 9 4 8 5 1 3 4 5 5 0 8 1 5 4 3 3 6
1 9 8 9 5 2 4 7 0 3 9 2 1 5 9 3 4 0
1 9 8 5 5 3 5 6 8 4 9 6 8 5 3 8 3
1 9 5 6 5 4 3 4 5 2 3 3 5 8 6 3 8 8
1996 55 273 567 362 401
1 9 8 0 5 6 4 6 4 2 0 3 5 8 5 4 1 7

A verage 2 0 2 1 6 2 1 3 5 1 6 6



5 4


